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This report is current as of 30 December 2022. The Technical Report Contributors’ Professional Qualifications and
certificates are attached as Appendix A. These certificates are considered the date and signature of this report in
accordance with Form NI 43-101F1.

Note: This Report contains “forward-looking statements”. Within the meaning of applicable Canadian securities
legislation and Section 27A of the United States Securities Act of 1933 and Section 21E of the United States Securities
Exchange Act of 1934, forward-looking statements are not, and cannot be, a guarantee of future results or events.
Forward looking statements are based on, among other things, opinions, assumptions, estimates and analyses that
are subjectto significantrisks, uncertainties, contingencies, and other factors that may cause actual results and events
to be materially differentfrom those expressed orimplied by the forward-looking statement. All statements in this Report
that address events or developments that PolyMet expects to occur in the future are forward-looking statements and

are generally, although not always, identified by words such as “expect’, “plan”, “anticipate”, “project’, “target’,
‘potential”, “schedule”, “forecast’, “budget’, “estimate”, “intend” or “believe” and similar expressions or their negative
connotations, or that events or conditions “will”, “would”, “may”, “could”, “should” or “might” occur. These forward-
looking statementsinclude, butare notlimited to, PolyMet's objectives, strategies, intentions, expectations, production,
costs, capital, and exploration expenditures, including an estimated economics of future financial and operating
performance and prospects for PolyMet based on the successful closing of the Transaction (as defined herein) and
ability to obtain all necessary environmental and governmentapprovalsto completion. All forward-looking statements

in this Reportare qualified by this cautionary note.

The material factors orassumptions that PolyMet has identified and were applied by PolyMetin drawing the conclusions
or making forecasts or projections setin the forward-looking statements include, but are not limited to:

e various economic assumptions, in particular, metal price estimates, set outin Section 22 of this Report and
elsewhere;

certain operational assumptions set out inthe Report, including mill recovery, operating scenarios;
construction schedules and timing issues;

assumptions concerning timing and certainty regarding the environmental review and permitting process; and
assumption concerning timing and certainty regarding the successful completion of the Transaction.

The risks, uncertainties, contingencies and other factors that may cause actual results and events to differ materially
from those expressed or implied by the forward-looking statement may include, but are not limited to, risks generally
associated with the mining industry, such as: economic factors (including future commodity prices, currency
fluctuations, inflation rates, energy prices and general cost escalation); uncertainties related to the developmentof the
NorthMet Project; dependence on key personnel and employee relations; risks relating to political and social unrest or
change, operational risk and hazards, including unanticipated environmental, industrial and geological events and
developments and the inability to insure againstall risks; failure of plant, equipment, processes, trans position and other
infrastructure to operate as anticipated; compliance with governmental and environmental regulations, including
permitting requirements; etc., as well as other factors identified and as described in more detail under the heading
‘Risk Factors” in PolyMet's most recent Annual Report, which may be viewed on www.sedar.comand sec.gov. The list
is not exhaustive of the factors that may affect the forward-looking statements. There can be no assurance that such
statements will prove to be accurate, and actual results, performance or achievements could differ materially from
those expressed in, or implied by, these forward-looking statements. Accordingly, no assurance can be given that any
events anticipated by the forward-looking statements will transpire or occur, or if any of them do, what benefits or
liabilities PolyMetwill derive therefrom. The forward-looking statements reflect the currentexpectations regarding future
events and operating performance and speak only as of the date hereof and PolyMet does not assume any obligation
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to update the forward-looking statements if circumstances or management's beliefs, expectations or opinions should
change otherthan as required by applicable law. For the reasons set forth above, undue reliance should notbe placed
on forward-looking statements.

Cautionary Note to U.S. Investors — Information Concerning Preparation of Resource Estimates This Reporthas been
prepared in accordance with the requirements of the securities laws in effect in Canada, which differ from the
requirements of United States Securities laws. The terms “mineral reserve”, “proven mineral reserve” and “probable
mineral reserve” are Canadian mining terms as defined in accordance with Canadian National Instrument 43-101 -
Standards of Disclosure for Mineral Projects (“NI 43-101”) and the Canadian Institute of Mining Metallurgy and
Petroleum (the “CIM”) — CIM Definition Standards on Mineral Resources and Mineral Reserves, adopted by the CIM
Council, as amended. These definitions differ materially from the definitions in the United States Securities and
Exchange Commission’s (“SEC”) Industry Guide 7 under the United States Securities Act of 1933, as amended. Under
SEC Industry Guide 7 standards, mineralization cannotbe classified asa “reserve” unless the determination has been
made that the mineralization could be economically and legally extracted atthe time the reserve determination is made.
The SEC did not recognize the reporting of mineral deposits which did not meet the SEC Industry Guide 7 definition of

‘reserve”. In accordance with NI 43-101, the terms “mineral reserve”, “proven mineral reserve”, “probable mineral

reserve”, “mineral resource”, “measured mineralresource”, “indicated mineral resource” and “inferred mineral resource”

LT

are defined in accordance with CIM Definition Standards. While the terms “mineral resource”, “measured mineral
resource”, “indicated mineral resource” and “inferred mineral resource” are recognized and required by NI 43-101, the
SEC did not previously recognize them. However, the SEC has adopted final rules, effective February 25, 2019, to
replace SEC Industry Guide 7 with new mining disclosure rules which recognize estimates of “measured mineral
resources”, “indicated mineral resources” and “inferred mineral resources,” and amend the SEC’s definitions of “proven
mineral reserves” and “probable mineral reserves”to be substantially similarto international standards. Nevertheless,
you are cautioned that, except for that portion of mineral resources classified as mineral reserves, mineral resources
do not have demonstrated economic value. Inferred mineral resources have a high degree of uncertainty as to their
existence and as to whether they can be economically or legally mined. It cannotbe assumed that all or any part of an
inferred mineral resource will ever be upgraded to a higher category. Therefore, you are cautioned notto assume that
allor any part of aninferred mineral resource exists, that it can be economically orlegally mined, or that it will ever be
upgraded to a higher category. Likewise, you are cautioned notto assume that all or any part of measured orindicated

mineral resources will ever be upgraded into mineral reserves.
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1 SUMMARY

Poly Met Mining, Inc. (PolyMet US), a Minnesota company and a wholly owned subsidiary of PolyMet Mining Corp.
(PolyMet), contracted M3 Engineering & Technology Corporation (M3) to complete an updated Technical Report(the
“Study” or this “report’), at a feasibility study level, for the NorthMet Copper and Nickel Project (the “Project’ or
“‘NorthMet") located near Hoyt Lakes, Minnesota, US. PolyMet US also retained Independent Mining Consultants (IMC),
Senet, (Pty) Ltd. (Senet), Hard Rock Consulting, LLC (HRC) and Barr Engineering Company (Barr) to contribute to this
Study. The update is based on feasibility-study-level engineering as well as the Final Environmental Impact Statement
(FEIS, Nov 2015) and environmental permits (2018-2019) for the developmentof a 32,000-shortton per day (STPD)
225 million short ton production schedule.

Pursuantto a combination agreement dated July 19, 2022 (the “Combination Agreement’) among PolyMet, PolyMet
US, Teck Resources Limited (“Teck”), and Teck American Inc., a wholly owned subsidiary of Teck, the parties have
agreed to form a 50:50 joint venture (the “Transaction”) that will place NorthMet and Teck’s Mesaba Project under
single management. PolyMet and Teck will become equal owners in PolyMet US, which will be renamed NewRange
CopperNickel LLC upon closingofthe Transaction. As ofthe date of this Report, the closing ofthe Transaction remains
pending.

1.1 KEY RESULTS
111 ProjectPhases

This Study details the construction and operation of the Project in two distinctphases. These phases are:

e Phase I: Involves development of the NorthMet 225-million-ton orebody into an operating mine producing
32,000 STPD of ore over a 20-year life and rehabilitating an existingtaconite processing plant, tailings storage
facility and infrastructure (also referred to as the “Erie Plant’) located approximately eight miles to the west.
Phase | would produce commercial grade copper and nickel concentrates for which Glencore AG (“Glencore”)
currently holds offtake agreements payable at market terms.

e Phasell: Involves construction and operation ofa hydrometallurgical plantto treat nickel sulfide concentrates
into upgraded nickel-cobalt hydroxide and recover additional copper and Platinum Group Metals (‘PGM”).

Execution of Phase Il would be at PolyMet's discretion. However, both Phase | and Phase Il are permitted, having
beenincludedinthe FEIS and permits.

For the purposes of this Study, all monetary values are in United States Dollars ($). All references to “ton” or “tons” in
this Study refer to US shorttons exceptas noted otherwise. Life of Mine (LOM) capital and operating costs are reported
in Table 1-3. Metal pricing used for the financial analysisis shown in Table 1-4. Key financial metrics and production
figures are shownin Table 1-5.

1.1.2 Key Results for Both Phases

Both Phase | and Phase Il were developed as Class 3 estimates as defined by AACE International (AACEI), which
corresponds to estimates performed at a feasibility level. Key results commonto both phases are as follows:

e Total Provenand Probable Mineral Reserves for the Project are estimated to be 289.154 million tons within
the pitfootprints evaluated in the FEIS and permits. Head grades for the Mineral Reserves are shown in Table
1-1.
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e Of the Mineral Reserve tonnage, 225 million tons (Proven and Probable) are included in the 32,000 STPD
mine plan based on metal prices shown in Table 1-4. Forreference, the mill copper equivalenthead grade is
0.631%.

e Themine planat 32,000 STPD yields a mine life of approximately 20 years.

e Measured and Indicated Resources total 701.6 million tons at a copper equivalentgrade 0f0.513%, inclusive
of Mineral Reserves and using the price assumptions reported in Table 14-35.

e Inferred Resources are estimated at 441.1 million tons at a copper equivalent grade of 0.509% (See Table
1-2).

o Refurbishing the existing Erie Plant and associated infrastructure with a modern semi-autogenous grinding
(SAG) mill and flotation plantis technically viable and will produce saleable copper and nickel concentrate
products for the 32,000 STPD design used in this Study. PolyMet US plans to process 11.6 million tons of ore
per year, or an average of 32,000 STPD, representing approximately one third of the historic capacity of the
plant.

e PolyMet US has secured offtake agreements at market terms for copper, nickel, cobaltand PGM products
from Glencore.

113 Phasel Key Results

Underthis phase, PolyMet US plansto refurbish the primary crushing circuit and replace the existing rod and ball mill
circuits with a new modern semi autogenous grinding (SAG) mill, a new large ball mill, and a new flotation circuit. Once
upgraded, the Erie Plant will produce copper and nickel concentrates that will be transported by rail to third -party
smelting facilities. For Phase I, the 32,000 STPD case for this Study shows:

e Initial Capital Cost Estimate (CAPEX) of $1,208 million,
o After-tax Net Present Value ata 7.0% discountrate (NPV@7%) of $304 million, and
¢ Internal Rate of Return (IRR) of 10.5%.

Under Phase |, which only includes revenues based on concentrate sales, payable metals in the concentrate are
estimated as 1,131 million Ibs of copper, 133 million Ibs of nickel,a combined 1.139 million oz of platinum, palladium
and gold, 1.078 million oz of silver and 5.6 million Ibs of cobalt. Palladium is the predominant PGM product, totaling
0.906 million oz.

Total life-of-mine (LOM) copper recovery to mineral concentrates is expected to be 92.0% and nickel recovery to
mineral concentratesis expected to be 64.0% in Phase I.

114 Phasell Key Results

Phase Il of the Project involves constructing a hydrometallurgical processing facility that includes a 1,000 STPD
autoclave to solubilize nickel, cobalt, and copper from the mineral concentrates to produce a nickel-cobalt hydroxide
and a precious metals precipitate. Copper, which also solubilizes in the autoclave will form a precipitate from the
process which will be combined with the copper concentrate for sale. Copper precipitates from the process will be
combined with the copper concentrate. Timing of Phase Il will depend on the nickel concentrate market. For Phase |,
the 32,000 STPD case for this Study showsimproved economics as follows:

e Initial CAPEX of $1,534 million (inclusive of Phase | costs),
o After-tax NPV@7% of $487 million,and
e |[RRof11.5%.
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Under Phase I, payable metals in enriched copper concentrates and products from the hydrometallurgical plant are
1,194 million Ibs of copper, 179 million Ibs of nickel, 1.681 million combined oz of platinum, palladium and gold,
1.078 million oz of silver and 6.4 million Ibs of cobalt. Palladium is the predominant PGM product, totaling
1.276 million oz.

1.2 LOCATION AND OWNERSHIP

The NorthMetDepositis situated on a private mineral lease located in St Louis County in northeastern Minnesota, US,
at approximately Latitude 47° 36’ north, Longitude 91° 58’ west, 90 road miles north of Duluth and 6.5 miles south of
the town of Babbitt.

The NorthMet Project comprisestwo elements: The NorthMet Deposit and the nearby Erie Plant. PolyMet US leases
the mineralrights to the NorthMet Depositunder a perpetually renewable lease and acquired the Erie Plantfrom Cliffs
Erie, L.L.C. (Cliffs Erie) a subsidiary of Cleveland Cliffs (Cliffs).

13 GEOLOGY AND MINERALIZATION

The NorthMet Depositis one of twelve known copper-nickel-platinum group metal deposits along the northern margin
of the Duluth Complex. The Duluth Complex is a large, composite, layered, mafic intrusion that was emplaced into
comagmatic flood basalts along a portion of the Mesoproterozoic Midcontinent Rift System. The NorthMet deposit is
hosted by the Partridge River Intrusion (PRI), which consists of troctolitic, anorthositic and minor gabbroicrock types
that have been subdivided into seven igneous stratigraphic units. The ore-bearingunits are primarily found in the basal
unitof the Duluth Complex, which contains disseminated sulfides andminor massive sulfides hosted in troctolitic rocks.
The Duluth Complex dips shallowly to the southeastin the western end of the depositbut steepens moving to the east.

The metals of interest at NorthMet are copper, nickel, cobalt, platinum, palladium, silver, and gold. Minor amounts of
rhodium, osmium, iridium, and ruthenium are also present though these are considered to have no economic
significance. The majority of the metals are concentrated in, or associated with, four sulfide minerals: chalcopyrite,
cubanite, pentlandite, and pyrrhotite. Platinum, palladium, and gold are found in bismuthides, tellurides, and alloys.
In general, the metals have strong positive correlations with copper sulfide mineralization. Cobalt has a strong
correlation with nickel. At the NorthMet Deposit, Duluth Complex rocks are overlain by up to 50 feet of overburden.
Average overburden depth from all drill holesis 13 feet.

14 STATUS OF EXPLORATION

The NorthMet Deposit was formally discovered during drilling exploration carried out by U.S. Steel based on an
anomaly identified during airborne survey work completed in 1966. Between 1969 and 1974, U.S. Steel drilled
112 holes for a total of 113,716 feet, producing 9,475 assay intervals, which are included in the Project database. U.S.
Steel also collected three bulk surface samples for metallurgical testing from two discrete locations within the NorthMet
Project area. In total, eightmajor exploration programs carried outat NorthMet (U.S. Steel, NERCO, and PolyMet US)
have produced 436 boreholes, providing over 300,000 feet of stratigraphic control and extensive assay results.

All exploration data have been collated in a drill-hole database used for geologic modeling, resource estimation, and
mine planning. PolyMet US has verified and validated all drill-hole collar locations, down-hole surveys, lithologies,
geotechnical properties, and assay data, organized all related records, and established procedures for ongoing
database maintenance.

15 MINERAL RESERVE STATEMENT

Proven and Probable Mineral Reserves of 289.154 milliontons are reported within the final pitdesign used for the mine
production schedule and shown in Table 1-1. All inferred material was classified as waste and scheduled to the
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appropriate waste stockpile. The final Mineral Reserves are reported using a $9.39/t NSR cut-off inside the pit design
using the diluted grades. Both the mineral resource and mineral reserve estimates take into consideration metallurgical
recoveries, concentrate grades, transportation costs, smelter treatment charges and royalties in determining NSR
values. Table 1-1 also shows the Mineral Reserves by classification category and grade. The Qualified Person
responsible for the Mineral Reserve estimate is Herb Welhener, Vice Presidentof IMC.

Table 1-1: Mineral Reserve Statement-October 2022

Grades (Diluted)

Class -{:?%3%; Copper | Nickel | Platinum | Palladium Gold Cobalt Silver NSR Cu-Eq
’ (%) (%) (ppb) (ppb) (ppb) | (ppm) | (ppm) | S$iton | (%)
Proven 173,031 0.292 0.085 80 275 40 74.42 1.06 21.51 0.602
Probable | 116,123 0.286 0.082 78 263 38 73.65 1.09 21.10 0.590
Total 289,154 0.290 0.084 79 270 39 7411 1.07 21.35 0.597
Source: IMC, October 2022
Notes:
(1) Mineral reserve tonnage and contained metal have been rounded to reflectthe accuracy of the estimate, and numbers may not add due
to rounding

(2) Allreserves are stated above a $9.39/t NSR cutoff and bound within thefinal pit design.

(3)  Tonnage and grade estimates are in Imperial units andreported ona diluted basis

(4) Atawaste:ore strip ratio of 1.36 (rounded), total tonnage within the pit is 681,463 ktons.

(5) CopperEquivalent (CuEq) values are based on the metal prices in Table 15-2and total mill recoveries in Table 15-3 and diluted mill feed.

(6) CopperEquivalent (CuEq) = ((Cu head grade x recovery x Cu Price) + (Ni head grade x recovery x Ni Price) + (Pt head grade x recovery
x Pt Price) + (Pd head grade x recovery x Pd Price) + (Au head grade x recovery x Au Price) + (Co head grade x recovery x Co Price) +
(Ag head grade x recovery x Ag Price))/ (Cu recovery x Cu Price)

(7)  NSRvaluesinclude post property concentrate transportation, smelting and refining costs and payable metal calculatio ns.
1.6 MINERAL RESOURCE ESTIMATE

Mr. Richard Schwering, P.G., SME-RM, of HRC is responsible for the resource estimate presented here. Mr. Schwering
is a qualified person as defined by NI 43-101 and is independentof PolyMet. The QP estimated the mineral resource
for the NorthMet polymetallic Project from drill-hole data constrained by geologic boundaries with an Ordinary Kriging
(“OK”) algorithm using Leapfrog EDGE® a module within Leapfrog Geo®. The metals of interest at NorthMet are
copper, nickel, cobalt, platinum, palladium, gold, silver, and sulfur. The economic metals of interest for the Project
include copper (“Cu”), nickel (“Ni”), cobalt(“Co”), platinum (“Pt’), palladium (“Pd”), gold (‘Au”), and silver (‘Ag”).

The NorthMet Deposit was divided into eleven units for geological modeling: the Biwabik Iron Formation including
banded iron formation, sedimentary marine rocks of the Virginia Formation that overlie the Biwabik Formation, five
distinct units within the Duluth Complex, inclusions of the Virginia Formation within the overlying units, Hornfels, and
overburden.

The Magenta Zone, a smaller mineralized zone that cuts through Units 3 through 7 but resides primarily within Units 5
and 6, was modeled from select intercepts provided by PolyMet US.

HRC created a rotated three-dimensional (3D) block model in Leapfrog EDGE mining software. The block resource
model was estimated using the lithologic boundaries of the Duluth Complex as the basis for an estimation domain.
Units1, 3, 5,6, 7, the Magenta Zone, Hornfels, Virginia Formationinclusions, and Virginia Formation were all estimated
using only samples that resided inside of the defined boundaries. Grades were estimated from 10-foot (ft) down-hole
composites using Ordinary Kriging. Composites were coded according to their domain. Each metal was estimated
using variogram parameters established by the QP using Leapfrog EDGE.

The mineral resource estimate reported hereinwas prepared in a manner consistentwith the “CIM Estimation of Mineral
Resources & Mineral Reserves Best Practice Guidelines” preparedby the CIM Mineral Resource and Mineral Reserve
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Committee and adopted by the CIM Council in November 2019. The mineral resources have been classified as
Measured, Indicated and Inferred in accordance with standards defined by the Canadian Institute of Mining, Metallurgy
and Petroleum (“CIM”) “CIM Definition Standards - For Mineral Resources and Mineral Reserves,” prepared by the
CIM Standing Committee on Reserve Definitions and adopted by the CIM Council in May 2014. Each individual mineral
resource classification reflects an associated relative confidence of the grade estimates.

The mineral resources estimated for the NorthMet Project includes 701.6 million tons of Measured and Indicated
Resources and 441.1 million tons Inferred Resources. The resource has been limited to the material thatresides above
the optimized pit shell. All mineralization below the optimized pit shell has been excluded from any resource
classification and is not considered to be part of the mineral resource.

The mineral resource estimate for the NorthMet Project is summarized in Table 1-2. This mineral resource estimate
includes all drill data obtained as of September 20, 2022 and has been independently verified by the QP. Mineral
resources that are not mineral reserves do not have demonstrated economic viability and may be materially affected
by modifying factors including but not restricted to mining, processing, metallurgical, infrastructure, economic,
marketing, legal, environmental, social,and governmental factors. Inferred mineral resources are that part of a mineral
resource for which the grade or quality are estimated on the basis of limited geological evidence and sampling. Infered
mineral resources do not have demonstrated economic viability and may not be converted to a mineral reserve. It is
reasonably expected, though not guaranteed, that the majority of Inferred mineral resources could be upgraded to
Indicated mineral resources with continued exploration.

Table 1-2: Summary Mineral Resource Statement for the NorthMet ProjectInclusive of Mineral Reserves

Volume (M | Densit Tonnage . Pt Pd Au | Co A NSR
o | ey | sy | SO N9 ool o (optteom)| (o | (uSsly [S4E90%

Measured 3,417.7 0.092 3145 0.257 0.077 68 | 240 | 35 | 72 0.94 21.78 0.526

Indicated 4,206.9 0.092 3871 0.248 0.073 66 | 229 | 33 | 68 0.93 20.74 0.502

M+l 7,624.6 0.092 701.6 0.252 0.074 67 | 234 | 34 | 70 0.94 21.20 0.513

Inferred 4,791.4 0.092 4411 0.254 0.070 67 | 243 | 34 | 55 0.92 21.23 0.509
Source: Hard Rock Consulting, LLC, September 20, 2022

*Notes:

(1) The effective date ofthe 2022 Mineral Resource estimate is September 20, 2022. The QP forthe estimate is Richard Schwering P.G., RM-
SME, of Hard Rock Consulting, LLC.

(2) Mineral resources are not mineral reserves and do nothave demonstrated economic viability.

(3) Mineral Resources are reported inclusive of Mineral Reserves at a $8.17 NSR cut-off. The Mineral Resources are considered amenable
to open pit mining and are reported within an optimized pit shell. The pit optimization is based on total ore costs of $8.17/t processed,
mining costs of $1.20/t atsurface and increasing $0.025/t for every 50ft of depth and pit slope anglesof 48 degrees.

(4) Cu-Eq (copperequivalent grade) is based onthe mill recovery to concentrates and metal prices shown in Table 14-35. Mill recoveries were
based on average recoveries of 91.0% for Cu, 60.6% for Ni, 30.0% for Co, 77.3% for Pd, 71.1% for Pt, 57.0% for Au and 53.8% for Ag.

(5) CopperEquivalent (Cu Eq)= ((Cu head grade x recovery x Cu Price)) + (Ni head grade x recovery x Ni Price) + (Pt head grade x recovery
X PtPrice) + (Pd head grade x recovery x Pd Price) + (Au head grade x recovery x Au Price) + (Co head grade x recovery x Co Price) +
(Ag head grade x recovery x Ag Price))/ (Cu recovery x Cu Price).

(6) Tonnage is estimatedin US Customary Units and grade estimates are in metric units and percent.

(7) Mineral resource tonnage and contained metal have been rounded to reflect the accuracy of the estimate, and numbers may not add due

to rounding

1.7 MINING AND PROCESSING

The NorthMetDepositwill be mined fromthree pits: The EastPit, the Central Pit, and the WestPit. After mining in each
pitis completed, waste from the West Pit will be backfilled into the East and Central Pits, along with waste rock from
the temporary waste rock stockpiles.
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Run of Mine (ROM) ore will be loaded onto rail cars at the Mine Site and transported eight miles to the Erie Plant by
private railroad.

The Erie Plant processed Taconite from 1957 to 2001, processing up to 100,000 tons per day.

PolyMet US plans to refurbish the plant and reuse the existing primary crusher and replace the downstream mill circuit
with a new 40’ diameterx 22.5" Effective Grinding Length (EGL) SAG mill and one new 24’ diameter x 37’ ball mill.

Primary ground ore will be processed through a rougher flotation circuit to produce a bulk copper and nickel
concentrate. The bulk concentrate will be reground and separated in cleaner flotation. The rougher tailings will be sent
to the pyrrhotite flotation circuit so that PGM-rich iron sulfide can be captured as a pyrrhotite nickel concentrate.

Tailings from the flotation circuit will be disposed of in the existing tailings basin, which is partially filled with taconite
tailings exclusively, but has sufficient capacity for the planned operations. The waste stream from the
Hydrometallurgical Process Plantwill be permanently stored in the Hydromet Residue Facility (HRF).

1.8 ENVIRONMENTAL

Minnesota has stringent environmental standards and environmental review and permitting processes. The NorthMet
environmental review process involved the Minnesota Department of Natural Resources (MDNR), the United States
Army Corps of Engineers (USACE), and the United States Forest Service (USFS) as "Co-Lead Agencies." The United
States Environmental Protection Agency (EPA) and tribal authorities served as cooperating agencies and the
Minnesota Pollution Control Agency (MPCA) took partin the process as a permitting agency.

The most significantarea of attention is water quality —the NorthMet Projectis in the headwaters of the St Louis River,
which flows into Lake Superior and is therefore governed by Great Lakes standards. It is importantto note that the
NorthMet Projectis south of the Laurentian Divide, which isin a separate watershed from the Boundary Waters Canoe
Area Wilderness and Voyagers National Park located to the northeast.

Mineral and property tenure is secure. Permitting risks for the Project were reduced with the completion of a Final
Environmental Impact Statement (FEIS) (Nov 2015) and issuance of the Record of Decision (ROD) from the State of
Minnesota (March 2016) indicating thatthe Project, as reviewed, can meet federal and state environ mental standards.
The State of Minnesota issued all major state environmental permits in 2018, and the USACE issued its federal wetland
permitin 2019.A few of these permits are currently held up as a result of litigation broughtby project opponents. See
Section 20 for a listing of permits.

The NorthMet Projectis located within an established mining district of existing open pit iron ore mines that have been
mined over the last 100 years. The Peter Mitchell pit of the Northshore operations of Cleveland Cliffs liesimmediately
north of the NorthMet Deposit. Major impacts from the Project are limited to tailings storage in a permitted Flotation
Tailings Basin (FTB), HRF, and waste rock stockpiles and mine pits in low-lying areas.

1.9 EcoNomics

Phase | of the NorthMet Project involves developmentofthe 225-million-ton orebody into an operating mine producing
32,000 tons per day of ore and rehabilitating an existing taconite processing plant, tailings storage facility and
infrastructure located approximately eight miles to the west. Phase | would produce commercial grade copper and
nickel concentrates for which Glencore currently holds offtake agreements payable at market terms. Phase Il of the
Project involves construction and operation of hydrometallurgical plantto process nickel sulfide concentrates into
upgraded nickel-cobalthydroxide and recover additional copper and PGMs. An estimate of Project capital expenditure
and annual operating costs over the life ofthe mine for Phase | and the combined Phase | and Phase Il are summarized
in Table 1-3.
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Table 1-3: Capital Expenditure & Operating Costs — Phase land Phase | & Il

Cost Category uom Phase | Phase | & Il

Capital Costs

Initial Project Capital ™ 1,208 1,534
LOM Sustaining Capital ™M 345 345(1)
Operating Costs oM

Mining & Delivery to Plant $/ processed 4.37 4.37
Processing $/t processed 8.72 11.33
G&A $/t processed 1.26 1.26
Total $/t processed 14.35 16.96

(1) Sustaining capex for Phase Il is includedas OPEXfor replacementparts, piping liners etc.

To evaluate the economic potential of the capital investment, Phase | was structured to independently assess the
overall economics both with and without Phase Il (hydrometallurgical plant). The company compiled, with the aid of its
financial partners, a commodity price forecast based on historical estimates from an extensive list of financial and
industry analysts. These prices are the basis for the financial analysis and are summarizedin Table 1-4.

Table 1-4: Price Assumptions in the Financial Analysis

Units LOM
Copper US$/lb. 3.52
Nickel US$/lb. 8.13
Cobalt US$/lb. 25.86
Platinum US$loz 975
Palladium US$/oz 2,202
Gold US$loz 1,747
Silver US$loz 21.76

The economic summary and financial analysis reflects processing 225 million tons of the 289 million ton Mineral
Reserve over a twenty-year mine life, at an average processing rate of 32,000 STPD. Key financial results for Phase |

and combined Phases | and Il are presentedin Table 1-5.
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Table 1-5: Financial Summary - 32,000 STPD

Units Phase | Phase | & Il
First 5 Yrs. 1 LOM LOM?
Life of Mine Yrs. 20 20
Material Mined Mt 193 631 631
Ore Mined Mt 58 225 225
Waste: Ore Ratio 2.3 1.8 1.8
Ore Grade
Copper % 0.325 0.304 0.304
Nickel % 0.090 0.087 0.087
Cobalt ppm 76 75 75
Palladium ppm 0.318 0.287 0.287
Platinum ppm 0.094 0.084 0.084
Gold ppm 0.047 0.041 0.041
Annual Payable Metal Produced
Copper mib 58.0 52.0 54.0
Nickel mib 6.0 6.0 8.0
Cobalt mib 0.32 0.28 0.32
Palladium koz 55.9 45.3 63.8
Platinum koz 11.6 9.1 15.5
Gold koz 33 25 4.7
Copper Equivalent? mib 112.2 97.0 117.6
Cash Costs: by-product $/b. Cu 0.15 0.72 -0.11
Cash Costs: Cu equivalent $/b. CuEgq 1.98 2.21 2.04
Development Capital ™M 1,208 1,208 1,534
Sustaining Capital ™M 117 345 345
Annual Revenue ™ 436 377 457
Annual EBITDA ™M 209 161 216
NPV7 (After Taxes) ™M 304 487
IRR (After Taxes) % 10.5 11.5
Payback (after taxes, from first production) Years 7.2 74

" Represents first five years at full concentrator production.

2Phase Il productionis projected to commencein Year 3 of operations.

3 Cu Eq recovered payable metal, is based on prices shown in Table 1-4, mill recovery assumptions shown in Table 153
and Hydromet Phase Il recoveries shown in Table 13-14.

Financial returns for the Projectare highly sensitive to changesin metal prices. A +/-20% change in pricesresultsin a
corresponding $635 million change in NPV@7% after-tax for Phase I. Inclusive of Phase Il, the NPV@7% after-tax
sensitivity of a +/-20% change in prices is estimated to be +/-§746 million.

110 CONCLUSIONS AND RECOMMENDATIONS

M3 offers the following recommendations:

e M3 recommends that PolyMet proceed with final design, construction, and operation of the 32,000 STPD
design thatis discussed in this Technical Report,and

e Review and update the scope of the Project design to reflect any changes resulting from the environmental
review and permitting process.
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2 INTRODUCTION

This report has been prepared specifically for PolyMet by the Qualified Persons (QPs) listed in Table 2-1 to provide
‘Expert Study’ on the NorthMet Project. The findings and conclusions are based on information available atthe time of
preparation and data supplied by other consultants as indicated.

Thisreporthas been prepared in accordance with the guidelines provided in National Instrument43-101, Standards of
Disclosure for Mineral Projects (N143-101). This Technical Reporthas been prepared to the level ofa Feasibility Study.
The effective date of this reportis October 31, 2022.

21 SOURCES OF INFORMATION

Table 2-1 shows the list of Qualified Persons with their associated responsibilities.

Table 2-1: List of Qualified Persons

Name of Qualified Person

Certification

Company

Last Site Visit

Section Responsibilities

Alberto Bennett

P.E.

M3 Engineering

N/A

Sections 18.1 - 18.5.4, 18.8 -
18.10 and 25.2.11.

Nicholas Dempers

Pr. Eng.,
SAIMM

Senet

1 March 2018

Sections 1.1.3, 13 -13.5.1, 17
-17.2.10,17.5-17.6.1, 18.7 -
18.7.2, 189, 21.1.1,24.2 -
24.2.1, 25.2.6 and 25.2.10.

Daniel Neff

P.E.

M3 Engineering

6 October 2015

Sections 1.9, 21-21.1,21.1.2 -
21.1.3,21.24-21.2.5, 22 and
25.2.14 -25.2.15.

Thomas J. Radue

P.E.

Barr Engineering Co.

11 October 2017

Sections 1.8, 4.6, 16.3.3,
18.6,20.1 - 20.3.1, 20.3.3 -
20.7,and 25.2.13.

Daniel Roth

P.E.

M3 Engineering

6 October 2015

Sections 1 - 1.1.4 (except
1.1.3),1.2,1.10, 2,3, 4
(except 4.6), 5, 19, 24.1, 25.1
-25.2.1,25.2.12, 25.3-25.5,
26 and 27.

Richard Schwering

SME-RM

Hard Rock Consulting

9-12 September
2019

Sections 1.3, 1.4, 1.6,6 - 12,
14,23, 25.2.2-25.2.5,252.7,
and 27.

Laurie Tahija

QP

M3 Engineering

N/A

Sections 1.7, 13.6 -13.6.7,
17.3-17.4.10, 25.2.6, and
25.2.10.

Jeff S. Ubl

P.E

Barr Engineering Co.

N/A

Sections 18.7 and 20.3.2.

Herbert E. Welhener

SME -RM

Independent  Mining
Consultants

7 September 2022

Sections 1.5, 1.7, 15, 16
(except 16.3.3),21.2-21.2.3,
242-2421,and 25.2.8 -
25.2.9.
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Table 2-2: Units, Terms and Abbreviations

Abbreviation
EIS

Meaning
Environmental Impact Statement (Note that

most of the document refers to the FEIS )

22 TERMS OF REFERENCE

Abbreviation Meaning

# Pound peryard (forrail)

$ United States Dollars

% Percent

' foot orfeet

” Inch orinches

°C Degrees Celsius

°F degrees Fahrenheit

°F Fahrenheit

um Micrometers

3D Three-dimensional

AACEI AACE Intemational

ACME ACME Laboratories

Actlabs Activation Labs

Ag Silver

AGP AGP Mining Consultants Inc.

Ai Abrasion Index Test

AMDAD Australian Mine Design & Development Pty
Ltd.

ARD Acid rock drainage

ARL Applied Research Laboratory

asl above sea level

ASL Analytical Solutions Ltd., Toronto

Au Gold

Barr BarrEngineering

BAS Basalt

BDL Below Detection Limits

BIF Biwabik Iron Formation

Bois Forte Bois Forte Band of Chippewa

BOM Bill of materials

BQ 55.6 mmdiameter drill bit and rods

BWi Bond Ball Work Index

CAPEX Capital Cost Estimate

CFP Cumulative frequency plots

Chemex ALS Chemex

CIM Canadian Institute of Mining, Metallurgy
and Petroleum

Cliffs Cleveland Cliffs

Cliffs Erie Cliffs Erie, L.L.C.

CM Construction Management

CN Canadian National

Co Cobalt

cov Covariance

cp Chalcopyrite

CPS Central Pumping Station

Cu Copper

cy Cubic yard(s)

DB Dedicated Distribution Switchboards

DCu Direct Copper Process

EA Environmental Assessment

EBITDA Eamings Before Interest, Tax, Depreciation
and Amortization

Eco Tech Eco Tech Laboratories Ltd.

EGL Effective Grinding Length

EIS Environmental Impact Statement

EMC Eurus Mineral Consultants

EMP Environmental Management Plan

EPA United States Environmental Protection
Agency

EPCM Engineering, Procurementand
Construction Management

ERM Environmental Resource Management

Fe Iron

FEIS Final Environmental Impact Statement

FEL front-end loader

Fleck Fleck Resources Ltd.

Fond du Lac Fond du Lac Band of Lake Superior
Chippewa

ft foot orfeet

FTB Flotation Tailings Basin

g Gramor grams

G&A General and Administrative

Geo Leapfrog Geo (a software package)

GMD Gearless Mill Drives

Golder Golder Associates Ltd.

gpmor GPM Gallons per minute

GPS Global Positioning system

Grand Portage | Grand Portage Band of Chippewa

H&S Hellman and Schofield

HP Horsepower

HRC Hard Rock Consulting

HRF Hydrometallurgical Residue Facility

ID Inverse Distance

IFRS International Finandal Reporting
Standards

IMC Independent Mining Consultants, Inc.

in Inch orinches

IQR Inter Quartile Range

IRR Intermal Rate of Return

KO Krech Ojard

Ktons Kilotons (US Short Tons)

kV Kilovolt

kWh Kilowatt hour

L Liter

b. Pound

Ibs. Pounds

LCT Locked cycle test(s)

LCY Loose Cubic Yard

LG stockpile Low grade stockpile

LMC LMC Minerals

LOM Life-of-mine

LTVSMC LTV Steel Mining Company

LV Lowvoltage

m meters

M Millions
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Abbreviation

Meaning

ppb Parts perbillion

ppm Parts per million

PQ 114.3 mm diameter drill bit and rods
PRI Partridge River Intrusion

Project NorthMet Copperand Nickel Project
Pt Platinum

QA/QC Quality Assurance and Quality Control
QP Qualified Person

RC Reverse Circulation (a type of drillhole)
REE Rare Earth Elements

RGGS RGGS Land & Minerals Ltd., L.P.
RM Reference Material

RO Reverse Osmosis

ROD Record of Decision

ROM Run-of-mine

RQD Rock quality designation

RTH Rail Transfer Hopper

RWi Rod Mill Work Index Test

SABC Autogenous ball-mill-crushing

SAG Semi-Autogenous Grinding

scfm orSCFM | Standard cubic feet perminute
SGS SGS Lakefield

SKI South Kawishiwi Intrusion

SMC SAG Milling Circuit Test

SOW Scope of Work

SP Self-potential

SR Strip ratio

st US short ton

STPD Short ton perday

STPD Shorttons perday

Study Feasibility Study (or this Technical Report)
SXEW Solvent Extraction/Electro-winning

t Ton ortons (US short tons)

t, ton US shortton

t/a US short tons peryear

B Tailings basin

Teck Tech Resources Limited

ton US short ton

TWP Treated Water Pipeline

U.S. Steel U.S. Steel Corporation

UCS Unconfined Compressive Strength Test
UOM Unit of Measure

USACE United States Army Corps of Engineers
USFS United States Forest Service

USGS United States Geological Survey

V Volt

VES Vertical Electrical Soundings

VMT Vehicle miles traveled

VSEP Secondary membrane system
WMP Water ManagementPlan

WWTS Wastewater Treatment System

yd Yard

AV IP and electric potential

ZAR South Africa Rand

Abbreviation Meaning

m/s meters persecond

M3 M3 Engineering & Technology Corporation

m? Cubic meters

Ma Million years ago

MCC Motor Control Centers

MDNR Minnesota Department of Natural
Resources

MHP Mixed Hydroxide Precipitation

min Minute

mibs Million pounds

Mo Molybdenum

MPCA Minnesota Pollution Control Agency

mph Miles perhour

MPP Mine to Plant Pipelines

MRE Mineral Resource Estimate

MRSFs mine rock storage facilities

MSFMF Mine Site Fueling and Maintenance Facility

MSHA Mine Safety and Health Administration

Mt Millions of tons (US short tons)

MTO Material Take-off (list of materials)

MV Mediumvoltage

MW Megawatt

Nc Critical Speed

NF Nanofiltration

Ni Nickel

NI 43-101 National Instrument43-101

NMV Net Metal Value

NN Nearest Neighbor

NorthMet NorthMet Copperand Nickel Project

NPV Net Present Value

NPV@7 % Net Present Value whencalculatedata
7% discount rate

NQ 69.9 mm diameter drill bit and rods

NRRI Minnesota Natural Resources Research
Institute

NSR Net Smelter Return

OB overburden

OEM Original equipment manufacturers

OK Ordinary Kriging

oMC Orway Mineral Consultants

OPEX Operating Cost Estimate

OSLA Overburden Storage Laydown Area

OSP Ore surge pile

0z Ounces; note that forbase metals suchas
copperand nickel, it refers to the
avoirdupois ounce, whereas predous
metals such as gold, silverand palladium
use troy ounces.

Pd Palladium

PFD Process flow diagram

PGE Platinum group element

PGM Platinum Group Metals

PLS Pregnant Leach Solution

Po Pyrrhotite

PolyMet PolyMet Mining Corp.

PolyMet US Poly Met Mining, Inc.

PP Pre-Production
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2.3 UNITS OF MEASURE

Thisreportuses U.S. Customary Units expressed in shorttons (ton, t, 2,000 Ibs), feet, and gallons consistentwith U.S.
Standards — unless stated otherwise. The monetary units are expressed in United States Dollars.
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3 RELIANCE ON OTHER EXPERTS

M3 relied upon contributions from a range of technical and engineering consultants as well as PolyMet. Data used in
this report has been verified where possible and this report is based upon information believed to be accurate at the
time of completion. M3 is not aware of any reason why the information provided by these contributors cannotbe relied
upon.

Environmental, permitting, and Owner’s costs were supplied by PolyMet.

Anindependentverification ofland title and tenure was not performed. M3 has notverified the legality of any underlying
agreement(s) that may exist concerning the licenses or other agreement(s) between third parties. Likewise, PolyMet
has provided data for land ownership, and claim ownership. All mineral and surface title work onthe projectand land
exchange is managed by the law firm Hanft Fride,a Professional Association, out of Duluth, Minnesota, USA.
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4 PROPERTYDESCRIPTION ANDLOCATION
41 PROJECTLOCATION

The NorthMet Project comprises two key elements: the NorthMet Deposit (or Mine Site) and the Erie Plant. The
NorthMet Depositis situated on mineral leases located in St. Louis County in northeastern Minnesota at Latitude 47°
36’ north, Longitude 91° 58’ west, about70 miles north of the City of Duluth and 6.5 miles south of the town of Babbitt,
as shownin Figure 4-1. The Erie Plant is approximately eightmiles west of the NorthMet Deposit.

The NorthMetDepositsite totals approximately 5,980 acres and the Erie Plantsite, including the existing tailings basin,
covers approximately 12,400 acres.

The NorthMet Project is located immediately south of the eastern end of the historic Mesabi Iron Range and is in
proximity to a number of existing iron ore minesincluding the Peter Mitchell open pit mine located approximately two
miles to the north of the NorthMet Deposit. NorthMetis one of several known mineral deposits thathave been identified
within the 30-mile length of the Duluth Complex, a well-known geological formation containing copper, nickel, cobalt,
platinum group metals, silver, gold, and titanium.

The NorthMet Deposit is connected to the Erie Plant by a transportation and utility corridor that is comprised of an
existing private railroad that will primarily be used to transport ore, a segment of the existing private Dunka Road that
will be upgraded to provide vehicle access, and new water pipelines and electrical power network for the NorthMet
Mine Site.
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Figure 4-1: Property Layout Map
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4.2 PROJECT OWNERSHIP

PolyMet Mining Corp. (PolyMet) owns 100% of Poly Met Mining, Inc. (PolyMet US), a Minnesota corporation, indirecty
through its wholly owned subsidiary PolyMetUS, Inc. PolyMet US controls 100% ofthe NorthMet Project. As PolyMet
is the owner of PolyMet US, for the sake of simplicity, this Study will for the most part refer to both entities as PolyMet,
except when specific differentiation is required for legal clarity. The mineral rights covering 4,282 acres or 6.5 square
miles at the NorthMet orebody are held through two mineral leases:

e The U.S. Steel Lease dated January 4, 1989, subsequently amended and assigned, covers 4,162 acres
originally leased from U.S. Steel Corporation (U.S. Steel), which subsequently sold the underlying mineral
rights to RGGS Land & Minerals Ltd., L.P. (RGGS). PolyMet has extended the lease indefinitely by making
$150,000 annual lease payments on each successive anniversary date. The lease payments are advance
royalty payments and will be deducted from future production royalties payable to RGGS, which range from
3% to 5% based on the net smelter return, subjectto minimum payments of $150,000 per annum.

e On December 1, 2008, PolyMet entered into an agreement with LMC Minerals (“LMC”) whereby PolyMet
leases 120 acres that are encircled by the RGGS property. The initial term of the renewable lease is 20 years
with minimum annual lease payments of $3,000 on each successive anniversary date until the earlier of
NorthMetcommencing commercial production or for the first four years, after which the minimumannual lease
paymentincreases to $30,000. The initial term may be extended for up to four additional five-year periods on
the same terms, subject to the Project meeting specified production and timing criteria. The lease payments
are advance royalty payments and will be deducted from future production royalties payable to LMC, which
range from 3% to 5% based on the net smelter return, subject to a minimum paymentof $30,000 perannum.

The surface rights at the Mine Site are owned by PolyMet as a result of a land exchange with the USFS that was
completed in 2018 — see Section 4.4. PolyMet also holds leasehold interests and licenses to certain surface lands
adjacentto or near the Mine site.

PolyMetUS purchased the Erie Plant, which covers approximately 12,400 acres, or 19.4 square miles, from Cliffs Erie,
L.L.C. (Cliffs Erie). Additionally, PolyMet holds various leases through a combination of state, county, and private
entities and various other rights of use with Cliffs Erie that give it control of 100% of the existing Plant site.

Pursuant to the Combination Agreementamong PolyMet, PolyMet US, Teck and Teck American Inc., a subsidiary of
Teck, the parties have agreed to form a 50:50 joint venture that will place NorthMet and Teck’s Mesaba Project under
single management. PolyMet and Teck will become equal owners in PolyMet US, which will be renamed NewRange
Copper Nickel LLC upon closingofthe Transaction. As ofthe date of this Report, the closing ofthe Transaction remains
pending.

43 MINERAL TENURE

In the 1940s, copperand nickel were discovered near Ely, Minnesota, following which, in the 1960s, U.S. Steel drilled
whatis now the NorthMet Deposit. U.S. Steel investigated the NorthMet Depositas a high-grade, underground copper-
nickel resource, but considered itto be uneconomicbased onits inability to produce separate, clean nickel and copper
concentrates with the metallurgical processes available at that time. In addition, prior to the development of the
automobile-catalystmarket in the 1970s, there was little market for platinumgroup metals (PGMs) and there was no
economicand reliable method to assay for low grades of these metals.

In 1987, the Minnesota Natural Resources Research Institute (NRRI) published data suggesting the possibility of a
large resource of PGMs in the base of the Duluth Complex.
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PolyMet, as Fleck Resources, acquired a 20-year perpetually renewable mineral rights lease to the NorthMet Deposit
in 1989 from U.S. Steel. PolyMetleases an additional 120 acres of mineral rights from LMC. The U.S. Steeland LMC
leases are described above in further detail.

Mineral and surface rights have been severed, with the USFS owning the surface rights within most of the lease area.
U.S. Steel retained the mineral rights and certain rights to explore and mine on the site under the original documents
that ceded surface title to the USFS.

44 SURFACE RIGHTS

PolyMet purchased the Erie Plant, including 12,400 acres or 19.4 square miles, from Cliffs Erie, L.L.C. (Cliffs Erie),
with title transfer occurring on November 1, 2018. Additionally, PolyMet holds various leases through a combination of
state, county, and private entities and various other rights of use with Cliffs Erie that give it control of 100% of the
existing plant.

Surface rights of the NorthMet Depositare held by PolyMetfollowing a land exchange between the USF S and PolyMet
that was completed in June 2018. The United States, through the USFS, acquired the surface rights from U.S. Steel in
1938 under provisions of the Weeks Act of 1922. U.S. Steel retained certain mining rights, which PolyMet secured
underthe U.S. Steel Lease, along with the mineral rights.

PolyMet and the USFS completed the land exchange to consolidate their respective land ownerships. As a result of
the land exchange, USFS acquired 6,690 acres of private land in four separate tracts held by PolyMet, which became
part of the Superior National Forest and are managed under the laws relating to the National Forest System. Already
located within the Superior National Forest boundaries, these lands will have multiple uses including recreation,
research, and conservation. The USFS conveyed 6,650 acres of federally owned surface land to PolyMet, which
includes the surface rights overlying and surrounding the NorthMet Deposit. These lands are located near an area
heavily used for mining and mine infrastructure, are consistent with regional land uses, and will generate economic
benefits to the region through employment and tax revenues. PolyMet sold 759 acres of these lands to Northshore
Mining Company, a subsidiary of Cleveland Cliffs in 2020, leaving 5,890 acres for the NorthMet Project.

Following the Final NorthMet Environmental Impact Statement (FEIS), the Superior National Forestof USFSissued a
Final Record of Decision (ROD)to proceed with the administrative land exchange in January 2017. The ROD stated,
among other things, that the proposed exchange will be beneficial to the USFSand is in the public’sinterest. The land
exchange was completed June 2018 with itle transfer to PolyMet.

45 ROYALTIES AND ENCUMBRANCES

The NorthMet Depositmineral rights carry variable royalties of 3% to 5% based on the Net Smelter (NSR) per ton of
ore mined. For a Net Metal Value (NMV) of under $30 per ton, the royalty is 3%, for NMV of $30-35 per ton it is 4%,
and above $35 per ton it is 5%. Both the U.S. Steel lease (RGGS)and the LMC lease carry advance royalties which
can be recouped from future royalty payments, subject to minimum payments in any year. The US Steel leases were
transferred through sale to RGGS though the underlying agreementterms remain the same.

4.6 ENVIRONMENTAL LIABILITIES

Federal, state, and local laws and regulations concerning environmental protection affect the PolyMet operation.
As part of the purchase of the Erie Plant and associated infrastructure, the Company indemnified Cliffs, and its
subsidiary Cliffs Erie, for reclamation and remediation obligations ofthe acquired property.

According to PolyMet US, the Company’s estimate of the environmental rehabilitation provision under International
Financial Reporting Standards (IFRS) on September 30, was $57.548 million based on estimated cash flows required
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to settle this obligation in present day costs of $67.689 million, a projected inflation rate of 2.4%, a market risk-free
interest rate of 3.5% and expenditures expected to occur over a period of approximately 30 years. This estimate
includes butis not limited to water treatment and infrastructure closure and removals, with costs estimated by PolyMet
and its consultants and construction contractors. This estimate has been reviewed and accepted by auditors for
PolyMet's financial statement.

4.7 PERMITS

Prior to construction and operation of the NorthMet Project, PolyMet acquired several permits from federal and state
agencies — see Section 20.4. A few of these permits are currently held up as a result of litigation brought by project
opponents.

4.8 SOCIAL LICENSE

The environmental review process is describedin Section 20. The federal, state, and local government permits needed
for PolyMet to construct and operate the NorthMet Project are described in Section 20.4.

PolyMet has maintained an active community outreach program for many years. The focus of the programhas been
to provide information about the Project, its likely impact on the environment, and the socioeconomic benefits. The
local communities are supportive of the Project. PolyMet continues to receive outstanding community and political
supportfor the Project. The local mayors, U.S. Senators, Congressmen, and elected state officials continue to express
public supportfor both the process and the Project.

The Bois Forte Band of Chippewa (Bois Forte), Grand Portage Band of Chippewa (Grand Portage), and the Fond du
Lac Band of Lake Superior Chippewa (Fond du Lac) were cooperating agencies in preparation of the FEIS. Fond du
Lac has expressed the strongest opposition throughout environmental review and permitting, primarily related to
cultural heritage issues, and seeking to ensure that water quality is protected. Fond du Lac has also filed multiple legal
challengesto the Project.

The most active environmental groups in the area are focused on protecting the Boundary Waters Canoe Area
Wilderness, which is located approximately 25 miles northeastof the NorthMet site, in a different watershed.

49 SIGNIFICANT RISK FACTORS

491 Permitting

Permitting is the most significant risk factor for the Project. The NorthMet Project is the first copper-nickel projectin
Minnesota to seek permits for construction and operation. Environmentalreview and permitting is, perhaps, the biggest
challenge facing any mining projectin the United States.

Permitting risk fallsinto two primary categories:

1. Permits may be legally challenged, or
2. Operating requirements imposed by the permits could be so financially burdensome thatthe Projectis unable
to proceed.

While all major state and federal permits required for the Projecthave beenissued, a few of these permits are currently
held up as a resultoflitigation broughtby projectopponents. While these legal challenges may notneed to be complete
prior to the start of Project construction, it is necessary that none of the permits are still held up by litigation (e.g.,
remanded, suspended, or stayed).
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49.2 Project Financing

PolyMet will require successful project financing in order to complete development and construction of the NorthMet
Project. If PolyMet cannotraise the money necessary to fund the Project, developmentwill be suspended. Sources of
such external financing may include future equity and debt offerings. This risk is partially mitigated through the
company’s ongoing relationship with Glencore.

Phase Il of the Project includes construction ofa hydrometallurgical facility after Phase | operations have commenced.
Financing risk associated with this phase of the Project is mitigated by Phase | financials.

49.3 Commodity Prices

If the price of metalsin the PolyMetore body decrease below a specified level, itmay no longer be profitable to develop
the NorthMet Project. Once developed, if metal prices are, for a substantial period, below foreseeable costs of
production PolyMetoperations could be negatively affected.

See Section 25.4 of this Study for a discussion of additional risks.
410 COMMENTS ON SECTION 4

Mineral and property tenure is secure, as referenced in Sections4.4 and 4.6, respectively. Permitting risk remains for
three Project permits that are currently held up in litigation oragency action as a result of litigation.
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5 ACCESSIBILITY,CLIMATE,LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY

The Project site is located just south of the eastern end of the historically significant Mesabi Iron Range, a world -class
mining district that has the capacity to produce, annually, approximately 44 million gross tons of iron ore pellets and
concentrate from iron bearing ore named taconite. There are currently six iron ore mines on the Mesabi Iron Range,

see Table 5-1.

Table 5-1: CurrentIron Ore Mines on the Mesabilron Range

Operation Name Ownership Annual Capacity Location Statu1s ;320; Oct.
Minntac 100% United States Steel 16 million net tons Mt. Iron, Minnesota Operating
Keetac 100% United States Steel 6 to 9.6 million net Keewatin, Minnesota Operating
tons
Minorca Mine 100% Cleveland Cliffs 2.9 million tons Virginia, Minnesota Operating
United Taconite 100% Cleveland Cliffs 5.4 milion gross The mine is located Operating
tons near Eveleth,
Minnesota, the plant is
located approximately
10 miles away in
Forbes, Minnesota
Northshore Mining | 100% Cleveland Cliffs 6 milion gross tons | The mine is located Idle
of pellets and near Babbitt,
concentrate Minnesota, the plant is
located approximately
47 miles away in Silver
Bay, Minnesota
Hibtac 85.3% Cleveland Cliffs 8 million gross tons | Hibbing, Minnesota Operating
14.7% United States Steel
Note: This operation is
managed by Cleveland Cliffs

The Northshore Mining Peter Mitchell Pit is located approximately two miles north of the NorthMet Deposit.
51 ACCESSIBILITY

Access to the NorthMet Project is by a combination of good quality asphalt and gravel roads via the Erie Plant site.
The nearest center of populationis the town of Hoyt Lakes, which has a population of about 2,500 people. There are
a number of similarly sized communitiesin the vicinity, all of which are well serviced, provide ready accommodations,
and have been,or still are, directly associated with the region’s extensive taconite mining industry. The road network
inthe areais well developed, though notheavily trafficked, and there is an extensive railroad network which serves the
taconite mining industry across the entire Range. There is access to ocean shipping via the ports at Taconite Harbor
and Duluth/Superior (on the western end of Lake Superior) and the St. Lawrence Seaway.

5.2 CLIMATE

Climate is continental and characterized by wide temperature variations and significant precipitation. The temperature
in the town of Babbitt, about6.5 miles north ofthe NorthMet Deposit, averages four degrees Fahrenheit(°F) in January
and 66°F in July. During short periods in summer, temperatures may reach as high as 90°F with high humidity.
Average annual precipitation is about 28 inches with about 30% of this falling mostly as snow between November and
April. Annual snowfall is typically about 60 inches with 24 to 36 inches on the ground atany one time. The local taconite
mines operate year-round, andit is rare for snow or inclementweatherto cause production disruption.
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53 LocAL RESOURCES AND INFRASTRUCTURE

The area has been economically dependenton the mining industry for many years and while there is an abundance of
skilled labor and local mining expertise, the closure in 2001 of the LTVSMC open pit mines and taconite processing
facility has had a significantnegative impacton the local economy and population growth. There are, however, several
other operating mines in other parts of the Iron Range. Because of this, the mining support industries and industrial
infrastructure remains well developed and ofa high standard.

The Erie Plant site is connected to the electrical power supply grid and a main HV electrical powerline (138 kV) runs
parallel to the road and railroad thattraverse the southern part of the mining lease area. PolyMethas a long-term power
contract with Minnesota Power.

There are plentiful local sources offresh water, and electrical power and water is available nearby. Previous operations
at the site processed 100,000 STPD with adequate water supply, which is more than three times the plan for PolyMet.

54 PHYSIOGRAPHY

The Iron Range forms an extensive and prominent regional topographic feature. The Project site is located on the
southern flank of the eastern Range where the surrounding countryside is characterized as being gently undulating.
Elevation at the Project site is about 1,600 ft asl (1,000 ft above Lake Superior). Much of the regionis poorly drained
and the predominantvegetation comprises wetlands and boreal forest. Forestry is a major local industry and the Project
site and much of the surrounding area has been repeatedly logged. Reliefacross the site is approximately 100 ft.

55 SUFFICIENCY OF SURFACE RIGHTS

Tenure of surface rights are described in some detail in Section 4.4. PolyMetowns the surface rights over the ore body
and at the Erie Plant.
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6 HISTORY
6.1 OWNERSHIP

U.S. Steel held mineral and surface rights over much of the region, including the NorthMet lease, until the 1930s when,
for political and land management reasons, surface title was ceded to the USFS. In negotiating the deeds that
separated the titles, U.S. Steel retained the mineralrights and the rights to explore and mine any mineral or group of
minerals.

U.S. Steel first drilled whatis now known as the modern day NorthMet depositin the 1960s during exploration for a
high-grade, underground copper-nickelresource. In 1989, Fleck Resources Ltd. of British Columbia, Canada, acquired
a 20-year perpetually renewable mineral rights lease to the NorthMet deposit from U.S. Steel. Fleck Resources
developed joint ventures with NERCO Inc. in 1991, and with Argosy Mining Corp. in 1995, in order to advance
exploration of the NorthMet deposit.

In June 1998, Fleck Resources changed its name to PolyMet Mining Corp. U.S. Steel sold much of its real estate and
mineral rights in the region in 2004, including the NorthMet deposit, to privately held RGGS of Houston Texas.
PolyMet's U.S. Steel lease was transferred to RGGS at that time without any change in conditions. With the exception
of a hiatusbetween 2001 and 2003, PolyMet has continuously carried out exploration and evaluation of the NorthMet
depositsince 1989,and currently holds 100% interestin the NorthMet Project.

6.2 EXPLORATION AND SAMPLING

U.S. Steel’s interestin the NorthMet deposit (also known as the Dunka deposit) was triggered by an anomaly identified
during airborne survey work conducted in 1966. U.S. Steel mapped and ground surveyed the property the following
year, and initiated drilling exploration in 1968. Drilling has been the primary method of exploration at the Project,
however, 240 geophysical soundings, numerous test pits, and down-hole geophysical testing have been completed to
better understand the depth to bedrock and the lithologic contacts.

Geophysical Sounding

Ninety-Eight Vertical Electrical Soundings (VES) were completed atthe NorthMet projectin 2006. The VES geophysical
method was selected to determine the depth to bedrock and to characterize the overburden material. The method is
based on the estimation of the electrical conductivity or resistivity of the material. The estimationis performed based
on the measurementof voltage of electrical field induced by the grounded electrodes (currentelectrodes).

In general, the measured profiles consisted of three differing resistive layers. A high resistivity layer primarily consisting
of the surficial frozen layer. Below the surficial layer a resistivity low represents the till. The resistivities varied wide ly in
this layer, depending on the material properties of the till. The bottom layer is bedrock, either Duluth complex or Virginia
formation. In nearly all of the measurements the bottom layer has a higher resistivity than the fill above, with the
exception of a few locations above the Virginia formation. Portions of the Virginia formation can be enriched in pyrite,
pyrrhotite or graphite, making it more conductive than the till above.

U.S. Steel Bulk Sampling

U.S. Steel took at least three bulk samples from the Dunka Road deposit, labeled in their documentation as Bulk No.
1, BulkNo.2, and Bulk No. 3. U.S Steel also took a few small trench samples and processed some drill core composites
from the site. These are recorded in the sample receiving books at Coleraine Minerals Research Laboratory (Patelke
and Severson, 2006).
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Bulk No. 1 was collected in 1980 in NW"4 Section 10, T59N, R13W, near the location of U.S. Steel drill-hole DDH
26058. Historic records indicate that a 70 to 85-ton sample was collected from this site, which returned a reported
bulkhead grade 0f0.39% Cu,0.14% Ni,and 0.50% S, butthere is no associated documentationregarding site selection
or metallurgical testing (Patelke and Severson, 2006).

Bulk No. 2 was the first of two samples collected from the Projectin 1971. This sample consisted of 300 tons of material
from a pit located directly north of the up-dip projection of DDH 26105. According to U.S. Steel documents, the sample
did notintersect the grades expected, and the low grade was attributed to contamination by barren footwall rock.

Bulk No. 3 was collected at the south edge (stratigraphically higher) Bulk No. 2 pit to move up-section from the footwall
rock contamination encountered in Bulk No. 2. A 20-ton sample was collected, which returned a bulkhead grade of
0.58% Cu, 0.22% Ni,and 0.98% S (Patelke and Severson, 2006).

Associated U.S. Steel documents only reference DDH 26105 prior to collecting the bulk samples. It is not known
whetherany blast holes or studies were completed in preparation or during the collection of the samples.

The pilot plant tests on three bulk samples of copper-nickel sulfides from the Project resulted in recoveries of 83 to
89 percentof the total copperand 72 to 85 percentof the sulfide nickel in a cleaned bulk sulfide concentrate containing
20 percentcopperand 4.5 percentnickel. Mineral liberation required grinding to 75 percent passing a minus 200 mesh.
Crushing and grinding consumed about23 net kWh perton.

Differential flotation of the bulk sulfide concentrate was unsuccessfully attempted to make separate copperand nickel
concentrates. It was determined thata selective flotation scheme maintained good selectivity and high metal recovery
in bench scale tests. This was accomplished in two steps: 1) floating the copper sulfides, and 2) and floating the
previously depressed nickelsulfides. However, this method was problematicin the pilot plantasitwas difficult to control
the critical parameters, notably pH of the pulp, during the various stages of flotation.

The historic documents indicate that U.S. Steel was confident that the extraction process would be economically
feasible. However, the additional test work required for detailed costing was never completed (Patelke and Severson,
2006).

Downhole Geophysical Testing

In 1970and 1971, a geophysical company and the United States Geological Survey (USGS) respectively, initiated wo
separate attempts to determine if down-hole geophysical methods could be used to:

Determine the distribution of sulfide-mineralized material around a single drill hole,
Determine the continuity of sulfide-mineralized zones between drill holes,

Determineif lithologicrock type differences could be detected by geophysical methods,
Provide background information for surface exploration techniques, and/or

Test new and modified logging instruments.

Hewitt Enterprises of Draper, UT, conducted two types of down-hole surveys on five U.S. Steel drill-holes in 1970.
An in-hole electrical survey was used to make resistivity and induced polarization (IP) measurements at regular
intervalsin three drill holes, and five drill holes were logged using the potential drop method to measure self-potential
(SP), IP and electric potential (AV). Results from both surveys were judged to be ineffectual in responding to sulfide
content or lithology (Severson and Heine, 2007).

In 1971, the USGS made in-hole logging measurements of seven U.S. Steel drill holes. Due to several unfortunate
incidents with the probe becoming stuck in some of the holes, only a minimum of information was obtained.
According to Severson and Heine (2007), preliminary results suggested that:
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e Continuousin-hole logging is more advantageous than the spot measurements that were made in 1970,

e |P measurements could notbe made because ofthe extremely high resistivity 020,000 to 30,000-ohm meters
and relatively short delay time (12 milliseconds) after cessation of current pulse,

e Thegamma ray logs delineated the graphitic hornfels with an associated higher background radioactivity,

e Resistivity and magnetic susceptibility measurements could be used collectively to distinguish between
pyrrhotite-rich zones and magnetite-rich zones,

e |t appeared that resistivity could not be used to correlate sulfide zone in one hole to a nearby hole,and
In-hole logging does not appearto show any meaningful results for determining the continuity of mineralized
zones between drill holes, and thus, does not appear to be a substitute for drilling.

U.S. Steel Drilling Exploration 1969-1974

Between 1969 and 1974, U.S. Steel drilled 112 holes for a total of 113,716 ft, producing 9,475 assay intervals which
are included in the modern-day Project database. Assay data from U.S. Steel core samples was not necessarily
collected at the time of the original drilling. The drill-hole and data accumulated during exploration by U.S. Steel
providesimportantstratigraphicinformation and is used to help define the edges of the NorthMet geologic model.

Early U.S. Steel drilling programs were designed to test geophysical targets. The US Steel drilling was designed to
intersect a potential geophysical conductor. The firsthole drilled on the NorthMet depositintersected 4.8% Cuin a 3-ft
intersection of massive sulfide, 115 ft from the surface. Follow up drill results were less impressive, though drilling
resulted in the delineation of a broad zone of low-grade copper-nickel sulfide mineralization. Further drilling indicated
that the original geophysical target was graphitic argillite in the footwall, rather than mineralization in the Duluth
Complex.

The majority of the core was BQ size. All but 14 of the holes drilled by US Steel were vertical. Hole depths ranged from
162 ft to 2,647 ft, averaging 1,193 ft. Five holeswere drilled to depths exceeding 2,500 ft.

Nerco Drilling 1991

NERCO conducted a minor drilling campaignin 1991, which consisted of four holes at two sites. At each site, a BQ
sized core hole (1.43 inches) was drilled,and the entire drill hole was sampled. A PQ (3.3 inch) hole twinned each of
these holes, and the associated core was sent in its entirety for metallurgical work on the assumption that the assays
on the smaller diameter core would representthe larger diameter core. Both sets of holes twinned existing U.S. Steel
holes (Pancoast, 1991). A total of 165 assays from the smaller diameter cores were processed at ACME.

6.3 HISTORICAL MINERAL RESOURCE AND RESERVE ESTIMATES

A number of historic mineral resource estimates were completed (U.S. Steel, Fleck Resources, NERCO) prior to
PolyMet's acquisition ofthe NorthMet Project. These resource estimates predate currentNI43-101 reporting standards
and the associated resource models, electronic or otherwise, are notavailable for verification. Although itis reasonable
to presume that they were completed using industry best practices at the time, these mineral resources are not
classified using current CIM definition standards, are not reported according to modern reporting codes, are not
considered reliable, and therefore are not presented here.

6.4 HISTORICAL PRODUCTION

Thereis no historical production data to report for the NorthMet Project.
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7 GEOLOGICALSETTING AND MINERALIZATION

Much of the information contained in this section of the Study was previously presented in the Geology and Mineral
Potential of the Duluth Complexand Related Rocks of the Northeastern Minnesota (Milleret al., 2002).

71 REGIONAL GEOLOGY

The NorthMet Depositis situated on the western edge of the Duluth Complex in northeastern Minnesota (shown in
Figure 7-1). The Duluth complexis a series of distinct intrusions of mafic to felsic tholeiitic magmas that intermittently
intruded at the base of a comagmatic volcanic edifice during the formation of the Midcontinental rift system between
1108 and 1098 Ma. The intrusives of the Duluth Complex represent a relatively continuous mass that extends in an
arcuate fashion from Duluth to the northeastern border between Minnesota and Canada near the town of Grand
Portage. Footwall rocks are predominantly comprised of Paleoproterozoic and Archean rocks, the hanging wall rocks
are made up of mafic volcanic rocks and hypabyssal intrusions, and internally scattered bodies of strongly granoblastic
mafic volcanic and sedimentary hornfels can be found.

The Duluth Complex has been subdivided into four general rock series based on age, dominant lithology, internal
structure, and structural position within the complex.

711 Felsic Series

Massive granophyric granite and smaller amounts of intermediate rock that occur as a semi continuous mass of
intrusions strung along the eastern and central roof zone of the complex emplaced during early-stage magmatism
(~1108 Ma).

71.2 Early Gabbro Series

Layered sequences of dominantly gabbroic cumulates thatoccur along the northeastern contact of the Duluth Complex
that were also emplaced during early-stage magmatism (~1108 Ma).

713 Anorthositic Series

A structurally complex suite of foliated, but rarely layered, plagioclase-rich gabbroic cumulates that was emplaced
throughoutthe complex during main stage magmatism (~1099 Ma).

714 Layered Series

A suite of stratiform troctolitic to ferrogabbroic cumulates thatcomprises atleast 11 variably differentiated mafic layered
intrusions and occurs mostly along the base ofthe Duluth Complex. These intrusions were emplaced duringmain stage
magmatism, but generally after the anorthositic series (~1099 Ma).

M \3-PN220283

M 30Dec2022
Revision 0 24



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

230?000 3000000 3200000 3400000 3600000

900000

Location =AD" i MESOPROTEROZOIC
f ‘ & NS = Beaver Bay Colex and N
micellaneous intrusions
Mafic Rocks A

I Feisic Rocks
B Logan sills L

Duluth Complex
Gabbroic/Troctolitic Layered Series

700.000
700000

Anorthocitic Series
Early Gabbroic Series
Felsic Series
North Shore Volcanic Group
Volcanic Rocks, Undifferentiated
PALEOPROTEROZOIC
| Iron Formations

500000
L
T
500000

Rove/Virginia/Thompson Formations|
NEOARCHEAN

' Granitoid Intrusions

| _-"« Metavolcanic Rocks

111111 Metasedimentary Rocks
Ziw
Rocx

.Consuttng, uc -

Chaton hiorraton

Orgioator. Miler 0., & Geospatal Data Prespetason Fom. Mo -

Orginator; Geven, J.C Pubicatoe hiomasan L Projection: Minnesota State Plane North
5 1

it Crangw V¥ Febbins Mo Gookgl Suvey. st sty of s Dataum: NAD 1983 (US Feet)
Date: January 15, 2018

Orginaber. Peterson DM Crber Craton Detais|

§ Pudicaton Date. Futevary 2002 This geciopic Rrgwerk data layer 5 included o0 he CO
8- e Detaded gesioe Ineworh b gociogie map of e Duwh Bt s eport 0 20 30 40
©

Conpiex nd selsted rocks s ForDasiem Menesols Invengatons 94 50
Editon. Fednan 2002 Onine Linkage: HTTR Faww goo tenn scuimgs R ———) Miles

|l I J T T
2800000 3000000 3200000 3400000 3600000

300000

Figure 7-1: Regional Geology

Intrusive rocks of the layered series typically reside along the western edge of the Duluth Complex and host the 11-
known copper-nickel deposits (some contain platinum group elements) including the NorthMet Deposit (Figure 7-2).
The layered seriesis comprised of 11 discrete mafic layered intrusions spread throughout the Duluth Complex. The 11

known layered series intrusives are known as; Layered series at Duluth, Boulder Lake intrusion, Western Margin
intrusion, Partridge River intrusion, South Kawishiwi intrusion, Lake One troctolite, Tuscarora intrusion, Wilder Lake
intrusion, Bald Eagle intrusion, Greenwood Lake intrusion, and Osier Lake intrusion.
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Figure 7-2: Copper-Nickel Deposits in the Duluth Complex (after Severson)
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7.2 LocAL AND PROPERTY GEOLOGY

The NorthMet Depositis situated within the Partridge River Intrusion (“PRI”). The PRI has been mapped, drilled,and
studied in detail because of its importance as a host for copper-nickel (“Cu-Ni”) and iron-titanium (“Fe-Ti") deposits.
The PRI consists of varied troctolitic and (minor) gabbroic rock types that are exposed in an arcuate shape thatextends
from the Water Hen (Fe-Ti) depositin the south to the Babbitt (Cu-Ni) depositin the North (Figure 7-2). Miller and
Ripley (1996) estimated the PRI to be nearly 8,000 feet thick. The PRI is bound on the west by the Paleoproterozoic
Virginia Formation (slate and graywacke), and to a lesser extent, the Biwabik Iron Formation (“BIF”). The upper portion
of the PRI forms a complex contact, and assemblage of anorthositic, gabbroic, and hornfelsic rocks. This assemblage
is also found as large inclusions within the interior of the PRI (Severson and Miller, 1999). The inclusions are thought
to representearlierroofzone screens that were overplated by later emplacement of Partridge Riverintrusion magmas.

The bottom 3,000 feet of the PRI is well defined from the abundance of exploration drill core. There are over
1,100 exploration drill holesin this partof the Complex, and nearly 1,000,000 feetof core has been logged or re-logged
in the past fiteen years by a small group of company and university research geologists (see Patelke, 2003).
Thismargin zone, consisting of varied troctolitic and gabbroic rock types, is subdivided into seven stratigrap hic units
(Severson and Hauck, 1990, 1997; Geerts, 1991; Severson, 1991, 1994) that can be correlated overa strike length of
15 miles. These igneous units generally exhibitshallow dips (10° to 25°) to the southeast. The stratigraphy shown in
Figure 7-3 is based on the relogging of drill core.
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NORTHMET GENERALIZED STRATIGRAPHIC COLUMN
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Figure 7-3: NorthMet Stratigraphic Column (after Geerts, 1994)

7.21 LocalLithology
The following paragraphs describe the principal rock types (and associated map units) within the Project area.

lgneousrock types in the PRI are classified at NorthMet by visually estimating the modal percentages of plagioclase,
olivine, and pyroxene. Due to subtle changesin the percentages of these minerals, a variation in the defined rock types
within the rock units may be presentfrom interval to interval or hole to hole. Thisis especially true for Unit 1.

Unit definitions are based on overall texture of a rock type package, mineralogy, sulfide content, and context with
respectto bounding surfaces (i.e., ultramafic horizons, oxide-rich horizons). Unitdefinitions are notalways immediately
clearin logging, but usually clarified when drill holes are plotted on cross-sections. In other words, to correctly identify
a particularigneous stratigraphic unit, the context ofthe units directly above and below mustalso be considered. Figure
7-4 shows a plan view of the NorthMet geological contacts within the mining lease area.

Based on drill hole logging, the generalized rock type distribution atNorthMet is about83% troctolitic, 6% anorthositic,
4% ultramafic, 4% sedimentaryinclusions, 2% noritic and gabbroicrocks, and the rest as pegmatites, breccia, basalt
inclusions and others.
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7.2.2 Unit Definitions and Descriptions
The units of the NorthMet depositare described below starting at the top of the PRI.
7221 Unit7

Unit 7 is the uppermost unit intersected in drill holes at the NorthMet Deposit. It consists predominantly of
homogeneous, coarse-grained, anorthositic troctolite and troctolitic anorthosite. The unit is characterized by a
continuous basal ultramafic sub-unit that averages 20 ft thick. The ultramafic consists of fine to medium-grained
melatroctolite to peridotite and minor dunite. The average thickness of Unit 7 is unknown due to the truncation by
erosion on the surface exposure.

71222 Unit6

Similarto Unit 7, Unit 6 is composed of homogeneous, fine to coarse-grained, troctolitic anorthosite and troctolite.
It averages 400 ft thick and hasa continuous basal ultramafic sub-unitthat averages 15 ft thick. Sulfide mineralizaton
is generally minimal, although many drill-holes in the southwestern portion of the NorthMet deposit contain significant
copper sulfides and associated elevated platinumgroupelements (Geerts 1991, 1994). Sulfides within Unit6 generally
occur as disseminated chalcopyrite/cubanite with minimal pyrrhotite.

7223 Unit5

Unit 5 exhibits an average thickness of 250 ft and is composed primarily of homogeneous, equigranular-textured,
coarse-grained anorthositic troctolite. Anorthositic troctolite is the predominantrock type but can locally grade into
troctolite and augite troctolite towards the base of the unit. The lower contact of Unit5 is gradational and lacks any
ultramafic sub-unit; therefore, the contact with Unit4 is a somewhatarbitrary pick. Due to the ambiguity of the contact,
reported thicknesses of both units vary dramatically. The combined thickness of Units 4 and 5, however, is fairly
consistent across the extent of the deposit.

71224 Unit4

Unit 4 is somewhat more mafic than Unit 5, and is characterized by homogeneous, coarse-grained, ophitic augite
troctolite with some anorthosite troctolitic. Unit 4 averages about 250 ft thick. At its base, Unit 4 may contain a thin
(<6 in), discontinuous, local ultramafic layer or oxide-rich zone. The lower contact with Unit 3 is generally sharp.
With the exception ofthe Magenta Zone (described furtherin Section 7.2), sulfides only occurin Unit4 in trace amounts
of finely disseminated grains of chalcopyrite and pyrrhotite.

7225 Unit 3

Unit 3 is the primary marker bed used to determine stratigraphic position in drill core. Unit 3 is composed of fine to
medium-grained, poikilitic and/or ophitic, troctolitic anorthosite to anorthositic troctolite. Characteristic poikilitic olivine
gives the rock an overall mottled appearance. On average, Unit 3 is 300 ft thick. The lower contact of Unit 3 can be
disrupted, with multiple “false starts” into relatively homogeneous rocks typical of Unit 2, onlyto return to the mottled
appearance characteristic of Unit 3 with depth. This roughly alternating sequence, or transitional zone, is commonly
encountered in the southwestern portion of the NorthMetdepositand can span for many tens of feet of core before the
transition into Unit 2 can be confidently identified. The transitional zone between Units 2 and 3 suggests that Unit3 is
disturbed and intruded by Unit 2 near the base of Unit 3. As with Units 4 and 5, the independentthicknesses of Units
2 and 3tend to be highly variable, whereas their combined depth is relatively consistentthroughout the deposit (though
not as consistent as Units4 and 5).
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Unit 3 can contain both footwall meta-sedimentary (Virginia Formation) and hanging wall basalt inclusions, which are
interpreted as an indication of earliest emplacement within the intrusive sequence of the NorthMet deposit.
Thisinterpretation is exemplified by the fact that few sedimentary inclusions are found above Unit 3, and few basalt
inclusions are found below it, which can be attributed to the intrusion of Unit3 between the two rock types.

71226 Unit 2

Unit 2 is characterized by homogeneous, mediumto coarse-grained troctolite and pyroxene troctolite with a consistent
basal ultramafic sub-unit. The continuity of the basal ultramafic sub-unit,in addition to the relatively uniform grain size
and homogeneity of the troctolite, cause this unit to be distinguishable from Units 1 and 3. Unit 2 has an average
thickness of 100 ft. The ultramafic sub-unitat the base of Unit 2 is the lowermost continuous basal ultramafic horizon
atthe NorthMet deposit, averaging 25 ft thick, and is composed of melatroctolite to peridotite and minor dunite.

The boundaries of Unit 2 and its arrangementwithin the sequence ofintrusion are ambiguous; it can be interpreted as
the lower partof Unit 3, the upper partof Unit1, ora separate unitall together. Based on the continuity of the ultramafic
sub-unit, it seems to be a lower, more mafic, counterpartto Unit 3. The general lack of footwall inclusions in Unit 2
counterthe contention that Unit2is olderthan Unit 1, and instead indicate an intrusive sequenceof 3, 1 then 2. Though
Unit 2 has historically been described as barren, mineralization which is grossly continuous at the top of Unit 1, has
been encounteredin Unit 2 in the western portion of the NorthMet deposit.

71227 Unit 1

Ofthe sevenigneous rock units represented withinthe NorthMet Deposit, Unit 1is the only unitthat contains significa nt,
deposit-wide sulfide mineralization. Sulfides occur primarily as disseminated interstitial grains between a dominant
silicate framework and are chalcopyrite > pyrrhotite > cubanite > pentlandite. Unit 1 is also the most complex unit, with
internal ultramafic sub-units, increasing and decreasing quantities of mineralization, complex textural relations and
varying grain sizes, and abundantmetasedimentary inclusions. It averages 450 ft thick but is locally 1,000 ft thick and
is characterized lithologically by fine to coarse-grained heterogeneous rock ranging from anorthositic troctolite (more
abundantin the upper half of Unit 1) to augite troctolite with lesser amounts of gabbro-norite and norite (becoming
increasingly more abundant towards the basal contact) and numerous metasedimentary inclusions. By far, the
dominantrocktype in Unit1is medium-grained ophitic augite troctolite, though with wildly variable texture. Two intemal
ultramafic sub-units with an average thickness of 10 ft are encountered in drill holes in the southwest portion of the
deposit.

7228 Footwall: Animikie Group and Archean Rocks

The footwall rocks ofthe NorthMet deposit consist of Paleoproterozoic (meta) sedimentary rocks of the Animikie Group.
These rocks are represented by the following three formations, from youngest to oldest: the Virginia Formation; the
Biwabik Iron Formation; and the Pokegama Quartzite. They are generally underlain by Archean granite of the Giants
Range Batholith, but there are Archean basalts and metasediments mapped in an outcrop near the Project area.
The Virginia Formation is the only member of the Animikie Group in contact with the Duluth Complexin the NorthMet
Project area.

The Virginia Formation was metamorphosed during emplacement of the Duluth Complex. Non-metamorphosed
Virginia Formation (as found to the north of the site) consists of a thinly bedded sequence of argillite and greywacke,
with lesser amounts of siltstone, carbonaceous-sulfidic argillite/mudstone, cherty-limey layers, and possibly some
tuffaceous material. However, in proximity to the Duluth Complex, the grade of metamorphism (and associated local
deformation) progressively increases, and severalmetamorphic varieties andtextures are superimposed on the original
sedimentary package at an angle to the original stratigraphy. At least four distinctive metamorphosed Virginia
Formation varieties are presentat NorthMet and are informally referred to as the cordieritic metasediments; disrupted
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unit; recrystallized unit; and graphitic argillite (often with pyrrhotite laminae). These sub-units are fully described in
Seversonet al., 2000.

7229 Inclusionsin the Duluth Complex

Two broad populations of inclusions occur at NorthMet: hanging wall basalts (Keweenawan) and footwall meta-
sedimentary rocks. The basalts are fine-grained, generally gabbroic, with no apparent relation to any mineralization.
Footwall inclusions may carry substantial sulfide (pyrrhotite) and often appear to contribute to the local sulfur content.
Footwall inclusions are all Virginia Formation; no iron-formation, Pokegama Quartzite, or oldergraniticrock has been
recognized as an inclusion at NorthMet.

7.3 LOCAL STRUCTURE

Footwall faults are inferred from bedding dips in the underlying sedimentary rocks, considering the possibility that
Keweenawan syn-riftnormal faults may affect these underlying units and show less movement, or indeed no effect on
the igneous units. Nonetheless, withoutfaults, the footwall origneous unitdips do notreconcile perfectly with the overall
slope of the footwall. There are some apparentoffsets in the igneous units, but definitive and continuous fault zones
have not been identified. So far, no apparentlocal relation between the inferred location of faults and mineralization
has been delineated.

Outcrop mapping (Severson and Zanko, 1996) shows apparent unit relations that require faults for perfect
reconciliation. However, as with information derived from drill core, neitherigneous stratigraphic unit recognition, nor
outcrop density, is sufficiently definitive to establish exact fault locations without other evidence.

There is a wealth of regional (and some local) geophysical data available, though the resolution of core logging and
field mapping is probably better than that of the geophysics, hence while the geophysical data is interesting, it has not
yet been useful at delineating the structural geology of the site nor proved to be a guide to mineralization.

74 MINERALIZATION

The metals of interest at NorthMet are copper, nickel, cobalt, platinum, palladium, silver, and gold. Minor amounts of
rhodium and rutheniumare present though these are considered to have no economic significance. In general, except
for cobaltand gold, the metals are positively correlated with copper mineralization. Cobaltis well correlated with nickel.
Most of the metals are concentrated in, or associated with, four sulfide minerals: chalcopyrite, cubanite, pentlandite,
and pyrrhotite, with platinum, palladium and gold also found as elements and in bismuthides, tellurides, and alloys.

Mineralization occurs in four broadly defined horizons or zones throughout the NorthMet property. Three of these
horizons are within basal Unit 1, though they likely will notbe discriminated in mining. The sulfide mineralization occurs
as primarily as disseminated interstitial grains between a dominantsilicate framework and are chalcopyrite > pyrrhotite
> cubanite > pentlandite. The thickness of each of the three Unit 1 enriched horizons varies from 5 ft to more than
200 ft. Mineralizationin Unit 1 occurs along the strike length of the NorthMet property and extends down dip from the
surface to a depths 2,600 feet below surface. Mineralizationin Unit 1 locally penetrates up into Unit2 along strike and
down dip of Unit1. The copper-rich, sulfur-poor disseminated mineralization in the Magenta Zone (Figure 7-5) crosscuts
Units 4, 5 and 6 in the western part of the NorthMet. The Magenta Zone dips shallowly to the southeast and has a
strike length of 8,700 feet, and average thickness of approximately 100 feetand occurs atdepths starting at the surface
to depths of 800 below surface. The mineralization within Unit1, Unit 2, and the Magenta Zone accounts for over 90%
of the mineralized material at NorthMet.

M \3-PN220283

M 30Dec2022
Revision 0 32



NORTHMET PROJECT

FORM 43-101F1 TECHNICAL REPORT

NW . . SE
NorthMet Geologic Cross Section
T
1200
60[] PSR

0
600 —-
-1200 :

i
2898077 2899194 ocale: 16500 2900311

X Xi Xi

y: 736758 y: 735099 O 2002 733440
Drilling (Lithologic Unit) Surfaces Copper Grade Shells (%)
[T Unit7 [ Magenta Zone — |nit7 ~ — Magenta Zone Unit 1
[ Un?tﬁ — Unité — Topography — 0.1-0.15 Section Information /\'\
S o UitS  —- ProjectedPtOuline - 015-02  DiprO0; Acimuth: 146.06 47 IARD

n Unit 3 — 2-p3  Section Width: 100ft Roc

[0 uni1 _ Unit 1 “752 Date: April 7, 2016 Consutring, LLc
B virginia Formation — Virginia Formation mm > 03
B Biwabik Iron Formation ~ —  Biwabik Iron Formation

Figure 7-5: NorthMet “Magenta Zone” in Cross Section

M \3-PN220283

M 30Dec2022
Revision 0

33



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

8 DEPOSIT TYPES

Much of the information contained in this section was previously presented in the Occurrence Model for Magmatic
Sulfide-Rich Nickel-Copper-(Platinum Group Element) Deposits Related to Mafic and Ultramafic Dike-Sill Complexes
(Schulzet al., 2014).

The NorthMet depositis considered amagmatic Copper - Nickel £ platinum group element(PGE) deposit. These are
a broad group of deposits containing nickel, copper, and PGEs occurring as sulfide concentrations associated with a
variety of mafic and ultramafic magmatic rocks (Zientek, 2012; Eckstrand and Hulbert2007). Magmatic Cu-Ni sulfide
deposits with or without PGEs account for approximately 60 percent of the world’s nickel production. Magmatic Ni-
CuzPGE sulfide deposits are spatially and genetically related to bodies of mafic and/or ultramafic rocks. The sulfide
deposits form when the mantle-derived magmas become sulfide-saturated and segregate immiscible sulfide liquid,
commonly following interaction with continental crustal rocks.

Deposits of magmatic Ni-Cu sulfides occur with mafic and/or ultramafic bodies in a wide array of geologic settings.
Thedeposits range in age from Archean to Tertiary, but the largest number of deposits are Archean and
Paleoproterozoic, as with the NorthMet deposit. Although deposits occur on most continents, ore deposits (deposits of
sufficient size and grade to be economic to mine) are relatively rare; major deposits are present in Russia, China,
Australia, Canada, and southern Africa. Ni-Cu sulfide ore deposits can occur as single or multiple sulfide lenses within
mafic and/or ultramafic bodies with clusters of such deposits comprising a district. Typically, deposits contain grades
of between 0.5 and 3.0 percentNi and between 0.2 and 2.0 percent Cu. Tonnages ofindividual deposits range froma
few tens of thousands to tens of millions of tons (Mt). Two giant Ni-Cu districts, with 210 Mt Ni, dominate world Ni
sulfide resources and production. These are the Sudbury district, Ontario, Canada, where sulfide ore deposits are at
the lower margins of a meteorite impact-generated igneous complex and contain 19.8 Mt Ni; and the Noril’sk-Talnakh
district, Siberia, Russia, where the deposits are in subvolcanic mafic intrusions related to flood basalts and contain
23.1 MtNi. In the United States, the Duluth Complexin Minnesota, comprised of a group of mafic intrusions related to
the MidcontinentRift system, represents a major Ni resource of 8 Mt Ni. The Duluth Complex deposits generally exhibit
lower grades of nickel and copper (0.2 percent Ni, 0.66 percentCu).

The sulfides in magmatic Ni-Cu deposits generally constitute a small volume of the host rock(s) and tend to be
concentratedin the lower parts of the mafic and/or ultramafic bodies, often in physical depressions or areas marking
changes in the geometry of the footwall topography. In most deposits, the sulfide mineralization can be divided into
disseminated, matrix, and massive sulfide, depending on a combination of the sulfide content of the rock and the
silicate texture. The major Ni-Cu sulfide mineralogy typically consists of an intergrowth of pyrrhotite, pentlandite,and
chalcopyrite. Cobalt, PGE, and gold (Au) are extracted from most magmatic Ni-Cu ores as by-products, and such
elements can have a significantimpacton the economics of the deposits, such as the Noril’sk-Talnakh deposits, which
produces much of the world’s palladium. In addition, deposits may contain between 1 and 15 percent magnetite
associated with the sulfides.

The NorthMet depositis a large tonnage, disseminated accumulation of sulfide in mafic rocks, with rare massive
sulfides. Copperto nickel ratios generally range from 3:1 to 4:1. Primary mineralization is probably magmatic, though
the possibility of structurally controlled re-mobilization of the mineralization (especially PGE) has not been excluded.
The sulfur source is both local and magmatic (Theriaultetal.,2011). Extensive detailed logging has shownno definitive
relation between specific rock type and the quantity or grade quality of sulfide mineralization in the Unit 1 mineralized
zone or in other units, though local noriticto gabbronoritic rocks (related to footwall assimilation) tend to be of poorer
PGE grade and higherin sulfur.

M \3-PN220283

M 30Dec2022
Revision 0 34



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

9 EXPLORATION

Historical exploration completed on the Northmet Project by previous owners is presented in Section 6 of this report.
Other than drilling, very little exploration has been carried out at the NorthMet Project by PolyMet except for certain
field mapping and surface sampling which was completed in 2018. The field mapping and surface samples focused on
an undrilled area to the northeast of the east pit. Historical mapping in the area identified mineralized outcrops,
subcrops and float, interpreted as Unit 1 mineralization.

The area of mineralized outcrop extends over 3,300 ft from the east pit northeastwards towards the property boundary
and terminates under cover near the Partridge River as shown in Figure 9-1. There are no drill holes testing the near
surface mineralization. Two drill holes in the area are collared in a tongue of footwall Virginia Formation and did not
intersect the footwall intrusive rocks of the deposit. Deeperdrilling to the southeast does intersect mineralized Unit 1
atdepth. A total of 34 surface rock chip samples collected from boulders and outcrops were collected inthe area with
the locations surveyed by handheld GPS units. Copper grades of the grab samples are similar to Unit 1 mineralization
and ranged from 43 to 7,530 ppm as shownin Figure 9-1 below.
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Figure 9-1: Surface sampling locations to the northeast of the pit limits
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10 DRILLING
101 INTRODUCTION

Exploration drilling was carried out by U.S. Steel between 1969 and 1974. In total, eight drilling programs have been
conducted at NorthMet (U.S. Steel, NERCO, and PolyMet) resulting in 469 drill holes, representing over 300,000 feet
of stratigraphic control and analytical results.

In addition to the data provided by the drilling exploration programs, stratigraphic data is available from another seventy
exploration holes drilled in the area for nearby projects, hydrogeological studies, or water supply wells. All exploration
data is maintained by PolyMet in a drill-hole database used for resource evaluation, reserve calculation, and mine
planning. PolyMethas verified and validated all drillinglocations, down-hole surveys, lithology, rock property, and assay
data, organized all related records, and established procedures for ongoing database maintenance.

Prior to PolyMet's involvementin the Project, 116 core holes were drilled in the main Project area by U.S. Steel and
NERCO, as described in some detail in current report Section 6. Table 10-1 lists the drill-holes by series, type and
company drilled specifically for the NorthMet Project. Figure 10-1 shows the drill-hole locations.

Table 10-1: NorthMet Project Drill Hole Summary

Hole Identification Exploration : No. of Holes Reported/Actual
Date Range Cgmpany Drill-hole Type Drilled P Feet
1969 -1974 26010 - 26143 U.S. Steel Core 112 133,716
1991 26086A, 26101A NERCO Core 2(4) 842
1998-2000 "98-," "99-,""00-" PolyMet RC 52 24,650
1999-2000 "99-," "00-" PolyMet Core 32 22,156
2000 "99-" PolyMet Core 3 2,697
2005 "05-" PolyMet Core 109 77,167
2007 "07-" PolyMet Core 61 24,530
2010 "10-" PolyMet Core 66 20,132
2018 18- PolyMet Core 18 7,443
2019 “19- PolyMet Core 14 9,101
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10.2 POLYMET DRILLING

PolyMet completed 355 drill holes between 1998 and 2019 totaling 187,964 ft. Of the 355 holes drilled by PolyMet, 52
were drilled using reverse circulation, and 303 are diamond core holes. Drilling exploration conducted by PolyMet is
summarizedin Table 10-1,and drill hole distribution is shown on Figure 10-1.

10.21 PolyMet Drilling, 1999 - 2000, Reverse Circulation Holes

From 1998 to 2000, PolyMet drilled 52 vertical reverse circulation (RC) holes to supply material for a bulk sample.
A portion of these drill-holes twinned U.S. Steel holes, and others served as in-fill over the extent of the NorthMet
deposit. The RC holes averaged 474 ft, with a minimum of 65 ft and a maximum depth of 745 ft. The drilling was
completed by a contractor from Duluth with extensive RC experience and was carried out year-round. The type of bit
and extraction system used (cross-over sub or face-sampling) is not known. Available recorded sample weights
indicate a recovery of at least 85% . Metallurgical core drilling, in approximately February and March of 2005, twinned
some of these RC holes.

10.2.2 PolyMet Drilling, 1999-2000, Diamond Core Holes

Thefirst PolyMet core drilling programwas carried outduring the later parts of the RC program, with three holes drilled
late in 1999 and the remainder in early 2000. There were seventeen BTW (1.65 inch) and fifteen NTW (2.2 inch)
diameter holes all of which were vertical. Three RC holes were re-entered and deepened with AQ core. Core holes
averaged 692 ft in depth, with a minimum of 229 ft and a maximum depth of 1,192 ft (not including RC hole s extended
with AQ core). These holes were assayed from top to bottom (with minimal exception) on 5-foot intervals. Samples
were splitinto half core at the PolyMet field office in Aurora, Minnesota. Core logging was completed at the PolyMet
office by geologists trained to recognize the stratigraphic units and the subtleties of the mineralogy and textures
described by Severson (1988).

10.2.3 PolyMet Drilling, 2005, Diamond Core Holes

PolyMet's 2005 drilling program had four distinct goals: collection of metallurgical samples, continued in-fill drilling for
resource estimation, resource expansion, and collection of oriented core for geotechnical data. The programincluded
109 holes totaling 77,165 ft, including:

e 15 one-inch diameter holes for metallurgical samples (6,974 ft) drilled by Boart-Longyear of Salt Lake City
(February - March 2005).

e PQ sized holes (core diameter 3.3 inches) totaling 6,897 ft, to collect bulk sample material, and to improve
the confidence in the known resource area (February - March 2005).
52 NTW sized holes (2.2 inches) totaling 41,403 ft for resource definition.
30NQ2 sized holes (2.0 inches) totaling 21,892 ft for resource definition and geotechnical purposes. The NTW
and NQ2 size core was drilled in the spring (February-March) and fall (September-December) of 2005.

Roughly 11,650 multi-element assays were collected from the 2005 drilling program. Another 1,790 assays were
performed on previously drilled U.S. Steel and PolyMet core during, as well. ALS-Chemex completed all the analytical
test work for 2005 drilling and re-sampling program.

Ofthe 109 holes drilledin 2005, 93 were drilled at an angle. The angled holes were aligned on a grid oriented N34W
with dips ranging from-60° to -75°. Sixteen NQ2 sized holes were drilled and marked for oriented core at varying dips,
for geotechnical assessmentacross the Project. These holes targeted positions of the projected pit walls, as defined
by Whittle pit shells (AMDAD mining consultants). The targeted locations and geotechnical data are continually
reviewed as the projectadvances and are considered to be reasonable for the current iteration of the pit design.
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PolyMet analyzed close to 900 core intervals for “whole rock” oxides, 300 samples were analyzed for Rare Earth
Elements (REE), and thousands of density measurements were completed. This data is used to support resource
evaluation as well as waste characterization efforts required for permitting.

Separately, about 100 samples from previously drilled and analyzed core were submitted for humidity cell testing.
These samples represented a broad cross-section of units, rock-types, metal content, and sulfur content. In addition,
these humidity cell samples were all re-assayed, analyzed for whole rock and assessed in thin-section and by micro-
probe.

10.24 PolyMet Drilling, 2007, Diamond Core Holes

In 2007, PolyMet conducted two drilling programs, a winter program of 47 holes totaling 19,102.5 ft and a summer
program of 14 holes totaling 5,437 .5 ft. Theinitial 16 winter holes were NTW sized, the remaining drill holes from both
programs were NQ2 core. Most of these holes were angled to north-northwest (azimuth 326°). The 2007 holes
averaged 402 ft in depth, with @ minimum of 148 ft and maximum of 768.5 ft.

10.2.5 PolyMet Drilling, 2010, Diamond Core Holes
In 2010, PolyMet conducted a winter drilling program consisting of 66 drillhole totaling 20,132 feetwith two objectives:

1. Collectdetailed geostatistical data across a grid in the initial mining area, and
2. Developa geologicand assay framework around the west margin of the deposit.

Secondary to these purposes was the gathering of approximately ten tons of potential bulk sample material.

The grid areain the planned east pit encompassed 8,720 ft of drilling with 1,664 multi-elementassays and the western
drilling totaled 11,412 ft with 1,345 samples taken. Grid drilling was sampled by elevations representing bench levels.
Data from this was used to establish appropriate sampling protocols during mining.

Assay results in the grid area were consistent with expectations from previous block models. In the west, Unit 1 and
Magenta Zone ore grade mineralization continue well outside the planned pit boundaries with the furthest hole in this
program 2,600 feet to the west of the planned pitedge.

10.2.6 PolyMet Drilling, 2018, Diamond Core Holes

In 2018, PolyMetconducted an infill drilling program with the purpose of converting inferred blocks within the resource
shell to measured and indicated. A total of 18 holes were drilled using HQ size core for a total 7,443 feet. All drill-holes
were surveyed down-the-hole on either 10, 20, or 25 ft intervals. Four drill-holes were located in the southwest portion
of the resource shell, six drill-holes were located in the central eastern portion of the resource shell, and eight drill-
holes were located in the northeast portion of the resource shell. Fourteen of the drill-holes were oriented either
vertically, or perpendicularto the strike and dip of the stratigraphic sequence. Four drill-holesin the northeast drilling
area were oriented perpendicular to strike, butdown dip ofthe geology due to limited access in the targetarea. They are
18-017,18-001,18-018,and 18-004. The base metal grades and lithologies intersected by the by the drilling program
were consistent with the most recent block model.

10.2.7 PolyMet Drilling, 2019, Diamond Core Holes

In 2019, PolyMet conducted an infill drilling program with the purpose on converting inferred blocks within the resource
shell to measured andindicated. A total of 14 holes were drilled using NQ size core for a total 9,190 feet. All drill-holes
were surveyed down-the hole on 25 ft intervals. Nine drill-holes were located in the southwest portion of the resource
shell and 5 drill-holes were located in the northwest portion of the recourse shell. All but one of the drill-holes were
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oriented in the either vertically, or perpendicular to the strike and dip of the stratigraphic sequence. Drill-hole 19-009
was oriented steeply to the southeast due to limited access in the target area. The base metal grades and lithologies
intersected by the by the drilling program were consistent with the most recent block model.

10.3 RELEVANT RESULTS AND INTERPRETATION

Very little documentation is available on drilling and sampling procedures employed by U.S. Steel and NERCO.
However, the drilling was conducted by companies experienced in exploration and production and is considered
reliable.

In all cases, drilling has shown a basal mineralized zone (Unit 1) in heterogeneous troctolitic rocks with the highest
values in the upper portion with grades generally diminishing to depth along drill holes. Grade appears to increase
downdip, but less information is available as the depth to the unitintersection increases. The main ore zone is 200 to
1,000 ft thick, averaging about450 ft. The mineralization extends from base of the till at the north edge of the Project
and continues to depths greaterthan 2,500 ft. Sampling on the deepestholesis sparse, with little in -fill work done since
the original U.S. Steel drilling. PolyMet collected 700 samples from the deeper U.S. Steel holesin the spring of 2006,
this data is included in the exploration database.

Core recovery s reported by PolyMetto be upwards 0of99% (Table 10-2) with rare zones of poor recovery. Rock quality
designation (RQD)is also very high, averaging 85% forall units, excluding the Iron formation. Experience in the Duluth
Complex indicates that core drilling has no difficulty in producing samples that are representative of the rock mass.
Rock is fresh and competent and the types of alteration (when observed: sausserization, uralization, serpentinization
and chloritization) do not affect recovery.

Values exceeding 100 may arise from errors associated with assembling broken core or from core runs that are slighty
longerthan the core barrel.

Table 10-2: Summary of Core Recoveries and RQD Measurements (includes all drilling through 2010)

. RQD RQD
Unit Recovery Count Recovery Percentage (%) Count Percent

1 8,906 99.9 4,194 91.8
2 1,879 99.5 968 90.3
3 4,374 100 2,632 93.5
4 2,160 100 1,063 96.4
5 1,901 100 838 94.3
6 2,262 100 1,041 94.7
7 951 99.3 396 87.4
Virginia Formation 2,095 99.7 1,069 87.6
Inclusions 62 98.1 57 86.6
Biwabik Iron Formation 381 100 60 79.8
Duluth Complex Average 99.96 92.82
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1 SAMPLE PREPARATION,ANALYSES AND SECURITY

There are multiple generations of sample analyses that contribute to the overall projectassay database:

e Original U.S. Steel core sampling, by U.S. Steel, 1969-1974

e Re-analysisof U.S. Steel pulps and rejects, selection by Fleckand NRRI, 1989-1991
Analysis of previously un-sampled U.S. Steel core, sample selection by Fleck and NRRIin 1989-1991, and
1999-2001

e Analysisof 2 of the 4 NERCO drill-holes, 1991

e PolyMetRC cuttings, 1998-2000

e PolyMet core, 2000,2005, 2007,2010, 2018,and 2019

The laboratories utilized by U.S. Steel were not independent of the company, and no information regarding
accreditation is available. All the labs that have provided analytical testing for PolyMet were or currently are fully
accredited,independent, commerciallabs thatare not related to any of the exploration companies or any of its directors
or management.

PolyMet's drill hole and assay database is administered by company geologic staff from the operational headquarters
in Hoyt Lakes. PolyMet uses Excel and Gemcom GEMS to manage the geologic data. Paperlogs are available at the
operational headquarters.

11.1 HISTORIC SAMPLE PREPARATION, ANALYSIS AND SECURITY
11141 U.S. Steel and NERCO

There isno documentation indicating sample handling protocols atdrill sites, and only limited documentation of sample
handling between the drill site and assay laboratory for programs conducted by U.S. Steel and NERCO.

U.S. Steel assayed approximately 22,000 ftof the 133,716 ft drilled, on nominal 10-ftintervals. The drill programs were
focused on delineating an underground resource and sampling was restricted to zones of continuous “higher grade”
mineralization. The selected sample intervals targeted the primary zone of mineralization (Unit 1) rather than
intermittent mineralized intervals or presumed waste rock.

Core was splitby U.S. Steel using a manual core splitter. Samples submitted for assay were typically half core.

Samples were shipped to Lerch Brothers of Hibbing Minnesota (Lerch) or to the State of Minnesota for preparation
prior to analysis. Both laboratories used a jaw crusher to reduce the nominal sample size to minus 1/4 inch.
The samples were then reduced to a 250-gram split, and a Bico Type Plate grinder pulverized the remaining sample
to minus 149 um. Samples processed by Bondar Clegg were processed in the same manner but were pulverizedina
ring mill to minus 106 pm.

U.S. Steel completed approximately 2,200 samples. Each sample was analyzed for copper, nickel, sulfur, and iron.
Assays were completed at one of two U.S. Steel laboratoriesin Minnesota, the Applied Research Laboratory (ARL)in
Coleraine (now the NRRI mineral processing laboratory), or at the Minnesota Ore Operations (MOO) laboratory at the
Minntac Mine in Mountain Iron, MN. It is not known what type of certification ARL or MOO may have had between
1969-1974.

The analytical methods utilized at the U.S. Steel laboratoriesis unknown. While standards were developed and used
(as evidenced by documents in PolyMet files), it is not thought the standards were inserted into the sample stream in
a blind manner. It is likely that these were used for calibration or spot checks.
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U.S. Steel was cognisantof the potential PGEs from the assaying of concentrates derived from bench scale tests but
did not systematically assay for these metals on drill core. Most of the U.S. Steel samples have been replacedin the
database by the results of the reanalysis programs thatinclude PGEs. There are less than 200 sample intervals of U.S.
Steel copper-nickel values thatremain in the database.

Seventeen of the U.S. Steel holes were “skeletonized” after assaying, with only 1 ft retained for each 5 or 10-ft “un-
mineralized” and un-sampled run. Drilling by PolyMet adjacent to the locations of skeletonized core indicate the
possibility that some mineralized intervals may have been missed and discarded in the skeletonizing process.

U.S. Steel geologists did not document any interpretation of comprehensive igneous stratigraphy during drill hole
logging. Mark Severson of the Natural Resources Research Institute (NRRI), in Duluth, Minnesota began re-logging
the U.S. Steel drill holes in the late 1980s as part of a Partridge River intrusion geochemistry project. He recognized
Unit3 as a marker horizon, which led to reliable correlations among the other units. Steve Geerts, working for the NRRI
with Fleck Resources, refined the geologic model for the NorthMet Deposit considering the igneous stratigraphy.
His interpretation is still considered valid by PolyMet, and currently guides the interpretation of the NorthMet Deposit
(Severson 1988, Severson and Hauck 1990, Geerts et al. 1990, Geerts 1991, 1994).

Starting in 1989 Fleck and NRRI began to reanalyze pulp rejects and unsampled intervals from the U.S. Steel drill
programs. Fleck, NRRI, and PolyMet continued the reanalysis through 2006. In total 5,032 samplesintervals and 229
duplicates were submitted for analysis.

The remaining available core from the U.S. Steel drill programs is stored at the Project and is available for further
analysis.

111.2 PolyMet Sample Preparation, Analysis and Security

Employees of PolyMet (or Fleck Resources) have been either directly orindirectly involved in all sample selectionsince
the original U.S. Steel sampling. Sample cutting and preparation of core for shipping has been done by PolyMet
employees or contractemployees. Reverse circulation samplingatthe rig was done by, orin cooperation with, PolyMet
employees and the drilling contractor.

The diamond drillers remove the drill core samples from the rods and place them into covered core boxes. PolyMet
representatives collectthe trays and transport them to the core storage facility located near the processing planteach
day where the core is inventoried prior to processing. Once the geologist is ready to log the hole, the core trays are
laid out on core logging tables where all logging takes place prior to sampling.

Drill core samples are placed into plastic sample bags, sealed, and placedinto a cardboard box. The cardboard boxis
sealed shut with tape and couriered to the laboratory. Once the laboratory has accepted delivery of the samples they
remain underthe control of the laboratory.

The RC holes were assayed on 5-ft intervals. Six-inch RC drill-holes produced about 135 Ib. to 150 Ib. of sample for
every 5 feet of drilling. This material was split using a riffle splitter into two samples and placed in plastic bags and
stored underwaterin five-gallon plastic buckets. A 1/16% sample was taken by rotary splitter from each 5-ft interval of
chip sample for assay. The assay values were used to develop a composite pilot plant sample from bucket samples.
Actual compositing was completed after samples had been shipped to Lakefield (Patelke and Severson, 2006).
A second 1/16" sample was sent to the Minnesota Departmentof Natural Resources for their archive.

There are 5,216 analyses from the RC drilling in the current PolyMet database. RC sample collection involved a
1/16 sample representing each five-foot run. These were sent to Lerch for preparation, and then sent to ACME or
Chemex for analysis.
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Chip samples were collected and logged at the PolyMet office and are currently retained at the PolyMet warehouse.
While the chip sample logging s less precise than logging of core samples, the major silicate and sulfide minerals are
identifiable, and the location of marker horizons can be derived based on the composition of the individual samples.
The underlying metasedimentary rocks (Virginia Formation) are readily recognized in chip sample, and the base of the
NorthMet Depositis relatively easy to define. Where rock recognitionis difficult, the higher zinc content of the footwall
rocks is used to help define the contact.

PolyMetgeologists log all drill cores atthe core storage facility located near the processing plant. The geologi sts record
information for each drillhole including the hole number, azimuth, total depth, coordinate datum, drilling company, hole
logger, start and end of drilling dates, rock codes, and a written description of stratigraphy, alteration, texture,
mineralogy, structure, grain size, ground conditions, and any notable geologic features. The rock quality designation
(RQD) and recovery percentage are also recorded.

Sample intervals are determined by the geologist with respect to stratigraphy, mineralization, and sulfide content,
otherwise a standard 10-ft interval is sampled. Zones of increased sulfide mineralization >2.5 ft are sampled down to
5t intervals. Core within Unit 1 is sampled on 5-ft intervals. Core samples are cut to % or /s of the total core with a
diamond bladed saw by trained personnel following written procedures. Each sample is placedin a numbered plastic
sample bag with the corresponding sample numbertag and placed in a cardboard box for transport to the laboratory.
All QA/QC samples are inserted into the sample stream priorto shipment.

1113 Sample Preparation

Samples were prepared for analysis at Lerch, Acme, or Chemex facilities. In general, all the facilities followed a similar
preparation procedure. Samples were crushed to an approximate -10 mesh, priorto being reduced to a 250-gram split
for pulverization (149to 106 umrange). Pulps were splitagain to separate a sample for the following analyses:

Base metals (Cu, Co, Mo, Ni, and Zn) - Four-acid digestion with ICP-AES finish,

Base metals and Silver (Ag, Cu, Co, Mo, Ni, and Zn)- Aqua Regia digestion with ICP-AES finish,
PGEs (Au, Pt, and Pd) — 30 gm fire assay with ICP-AES finish,and

Total Sulphurby LECO furnace.

Selectcore samples were crushed to Y2 inch and placed in a poly bottle, purged with nitrogen, and capped and sealed
for special metallurgical and environmental analysis

11.2 ANALYTICAL HISTORY

Information in this section is largely excerpted and/or modified from the Review of the PolyMet 2005-2006 Quality
Control Program (Bloom, 2006).

11.21 Base Metals

PolyMetsamples were analyzed using a 0.250 g Aqua Regia or four-acid digestion with an Inductively Coupled Plasma
— Atomic Emission Spectroscopy (ICP-AES) finish. Detection limits for the elements analyzed by these methods are
presentedin Table 11-1.
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Table 11-1: Detection Limits of Elements

Element Symbol Detection Limit Upper Limit Units
Silver Ag 2 10 ppm
Cobalt Co 1 10,000 ppm
Copper Cu 0.001 1 %
Molybdenum Mo 1 10,000 ppm
Nickel Ni 0.001 1 %
Zinc Zn 2 10,000 ppm

11.2.2 Platinum Group Elements

Samples analyzed for PGEs utilized 30 g Fire Assay (FA) with an ICP-AES finish. In this method a prepared sample
(30g) is mixed with a fluxing agent. The flux assists in melting, helps fuse the sample at a reasonable temperature and
promotes separation of the gangue material fromthe precious metals. In addition to the flux, lead or nickel is added as
a collector. The sample is then heated in a furnace where it fuses and separated from the collector material button,
which contains the precious minerals. The button is digested for 2 minutes at high power by microwave in dilute nitric
acid. The solution is cooled, and hydrochloricacid is added. The solution is digested for an additional 2 minutes at half
power by microwave. The digested solution is then cooled, diluted to 4 ml with 2% hydrochloric acid, homogenizedand
then analyzed for gold, platinum, and palladium by inductively coupled plasma — atomic emission spectrometry
emission spectrometry. Detection limits for the elements analyzed by this method is presentedin Table 11-2.

Table 11-2: Detection Limits

Element Symbol Detection Limit Upper Limit Units
Gold Au 1 10,000 ppb
Platinum Pt 1 10,000 ppb
Palladium Pd 5 10,000 ppb
11.2.3 Total Sulfur

Total sulfur was analyzed by a LECO Furnace with Infrared Spectroscopy. In this method the sample is analyzed for
total sulfur using a Leco analyzer. A stream of oxygen passes through a prepared sample (0.05 to 0.6 g) while it is
heated in a furnace to approximately 1350°C. Sulfur dioxide released from the sample is measured by an infrared
detection system and the total sulfur result is provided. This technique has a lower detection limit of 0.01% and an
upperdetection limit of 50%.

11.3 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

QA/QC samples used by PolyMet include blanks, standards, and field duplicates. PolyMetinserts QA/QC samplesinto
the sample stream at the following frequencies:

¢ Insertion of coarse blank every 40 samples;
¢ Insertion of Standard Reference Material (SRM) every 40 samples; and
e Submission of duplicate a or '/s of the drill core every 40 samples.

A stockpile of crushed Biwabik Iron Formation rock was submitted as a coarse preparation blank. The blank is
uncertified, but analysis has demonstrated that is below detection limit for the metals of interest.
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PolyMet contracted CDN Resources Laboratories Ltd. (Vancouver) to prepare three SRMs for the drilling programs.
The SRMs were prepared by CDN Resources Laboratories Ltd. (Vancouver) from 63 coarse reject U.S. Steel samples
in 2004. The SRM performance range was determined through a round robin analysis in 2005. The round robin results
are shownin Table 11-3.

Table 11-3: Details of Sampling of U.S. Steel Core by PolyMet

Element SM 4-1 SM 4-2 SM 4-3
Average Std. Dev Average Std. Dev Average Std. Dev
Co (ppm) 90.1 10.44 95.10 10.64 110.73 11.11
Cu (%) 0.201 0.008 0.378 0.009 0.589 0.019
Mo (ppm) 13.87 1.78 9.61 1.36 12.25 1.40
Ni (%) 0.109 0.007 0.143 0.009 0.197 0.015
Zn (ppm) 174.15 14.62 116.77 12.18 124.76 12.65
Au (ppb) 57.85 12.70 33.32 6.48 54.18 7.36
Pt (ppb) 36.54 9.50 55.76 11.15 125.52 15.55
Pd (ppb) 117.52 10.66 238.95 14.64 518.05 22.18
S (%) 1.17 0.04 0.91 0.04 1.15 0.005

Averages are based on twenty samples of each standard with 4-acid digestion ICP-AES assays completedin 2005.

PolyMet submitted 4 or '/s of the core as a duplicate interval. During the drilling programs, PolyMetsubmitted coarse
blanks, core duplicates,and SRMs.

11.31 Blanks

Coarse blanks monitor the integrity of sample preparation and are used to detect contamination during crushing and
grinding of samples. Blank failures can also occur during laboratory analysis or as the result of a sample mix-up.
Ablank analysis =5 times the detection limitis considered a blank failure, shownin Table 11-1and Table 11-2.

PolyMet submitted 697 coarse pulp blanks to monitor sample preparation during the drilling programs. Less than 4%
of the samples blank samples submitted to reported values exceeding 5 times the detection limit for a particular
element. In all cases 10 samples either side of the blank were re-submitted, and a new blank was inserted. Results
were acceptable. Copper and nickel blank analyses are presented in graphical formin Figure 11-1 and Figure 11-2,
respectively.
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Copper Blank Analysis
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Figure 11-1: Copper Blank Analysis
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Figure 11-2: Nickel Blank Analysis

11.3.2 Standards

Standards are used to monitor laboratory consistency and to identify sample mix-ups. PolyMet inserted standardsinto
the sample stream at a rate of 1:40 for the drill programs conducted between 2005 and 2010. During the drilling
programs, acceptable reference standards tolerances were established at +2 standard deviations (“stdev” or “o”) from
the mean of the standard. In total 762 (301 SM4-1, 287 SM4-2, and 174 SM4-3) standards were submitted for analysis
with approximately 5.0% of the samples exceeding the established thresholds. Overall, the means of each standard
were in line with the reference mean. Standards exceeding the tolerances established by PolyMetwere reviewed and,

depending on the nature of the failures, samples may be re-run or discarded from the dataset.

In 2016, HRC reviewed the standards employed by PolyMet to insure reliable assay information throughout the
database. The QP has since reviewed this study and affirms its accuracy. The individual standards were plotted against
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12 and +3 standard deviations ofthe expected standard mean (Figure 11-3 and Figure 11-4). The two types of failures
can beidentified by the red- and orange-colored symbols on the figures.
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Figure 11-4: Nickel Results for Standard 4-1
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In 2018, PolyMet conducted an internal evaluation and follow up of standards performance, including standards used
during the 2018 drilling program (certified standards PLM 4-1,4-2, and 4-3). Results of that evaluation indicate a minor
under-reporting of copper (+/-S) over time, and minor over-reporting of nickel and cobalt. Comparison of the 2018
standard analytical results with standard data from 2005 through 2010 show a slight low bias in copper and sulfurin
2018 (Figure 11-5), consistently elevated nickel and cobaltin 2018 (Figure 11-6), and well constrained results for the
2018 platinum group minerals (Figure 11-7).
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Figure 11-5: Cuand Leco S Analytical Results 2005 through 2018 (2018 data highlighted in red)
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11.3.3 Duplicates
11.3.3.1 Core Duplicates

Duplicates are used to monitor sample batches for sample mix-ups, data variability due to laboratory errorand sample
homogeneity at each step of preparation. Sample duplicates should be inserted at every sample split during sample
preparation, and they should not be placed in sequential order. When original and duplicates samples are plotted in a
scatterplot, perfect analytical precision will plot on x=y (45°) slope. Core duplicates are expected to perform within
1+30% of the x=y slope, coarse preparation duplicates should perform within £20% of the x=y slope while pulp
duplicates are expected to perform within £10% of the x=y slope on a scatterplot.

PolyMet submitted 4 and '/s core duplicatesin the drilling programs priorto 2007. A total of 236 quarter-core duplicate
pairs were submitted. The Cu and Ni assays for the original and duplicate samples are compared in Figure 11-8.
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Figure 11-8: Copper and Nickel /s Core Duplicate Analysis

A total of 87 one-eight-core duplicate pairs were submitted. The Cu and Ni assays for the original and duplicate samples
are compared in Figure 11-9.
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Figure 11-9: Copper and Nickel1/8 Core Duplicate Analysis

The core duplicate performance suggests that the sample size is adequate for copper and no bias is evidentin the
comparison.

11.3.3.2 Historic Pulp Re-analysis

The analysis of U.S. Steel pulps, sampling of previously un-sampled core,and two NERCO core holes was completed
between 1989-1991 by Fleck Resourcesin cooperation with the NRRI in Duluth. Many pulps and coarse rejects from
the original U.S. Steel drilling were re-assayed for copper, nickel, PGE, and a full suite of other elements. The NRRI
selected, sampled, and re-logged the unsampled core. This was the first large-scale testing for PGE done on the
Project. Figure 11-9, Figure 11-10, and Figure 11-11 compare the U.S. Steel results with the reanalysis. The copper
results generally agree, butthe nickel results demonstrated a bias toward the U.S. Steel assays. Most of the U.S. Steel
samples have been replacedin the database by the results of the reanalysis programs that include PGEs. There are
less than 200 sample intervals of U.S. Steel copper-nickel values that remainin the database.
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Figure 11-10: Copper Pulp Duplicate Analysis
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114 DATA ENTRY VALIDATION CONTROLS

PolyMet manages the drill-hole assay data with a project specific Microsoft Access® database maintained in Gemcom
Gems software and various excel spreadsheets. All information has been audited by the QP with limited errors
identified. It is the QP’s opinion that PolyMet maintains a complete, well documented, and easily auditable geological
and assay database.

115 CORE STORAGE AND SAMPLE SECURITY

The U.S. Steel core hasbeen stored, either at the original U.S. Steel warehouse in Virginia, Minnesota during drilling,
or more recently at the CMRL (now a part of the University of Minnesota). Core has been secured inlocked buildings
within a fenced area that is locked at nightwhere a key must be checked out. The NERCO BQ size core is also stored
at this facility.

The PolyMet core and RC reference samples were stored in a PolyMet leased warehouse in Aurora, Minnesota during
drilling and pre-feasibility. Core and samples were then moved in 2002 to a warehouse in Mountain Iron, Minnesota
where they remained until 2004. They were then moved to a warehouse at the Erie Plant site in Hoyt Lakes. Access to
this warehouse is limited to PolyMet employees.

11.6 OPINION ON ADEQUACY

The QP concludes that the sample preparation, security, and analytical procedures are appropriate and adequate for
the purpose of this Technical Report. The sample methods and frequency are appropriate, and the samples are of
sufficient quality to comprise a representative, unbiased database.
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12 DATAVERIFICATION
121 PoLYMET DATA COMPILATION AND VERIFICATION 2004

The mineral resource and reserve estimates relyin part on the following information provided to HRC by PolyMet with
an effective date of March 22, 2022:

Discussions with PolyMet personnel,

e An exploration drilling database received as .csv files,

e Modeled solids for the 3 formations present at the Project; the Biwabik Iron Formation, the Duluth Complex,
and the Virginia Formation; along with modeled solids for the site overburden and Magenta domain, and

e Adrill-hole database received as .csv files for drilling conductedin 2018 and 2019

Topographywas provided as 2-ft contours derived from air photo workin 1999,
12.2 DATABASE AuDIT

The NorthMet mineral resource estimate is based on the exploration drill-hole database available as of March 13,2019.
Drill hole data including collar coordinates, down-hole surveys, sample assay intervals, and geologic logs were provided
by PolyMet in Microsoft Excel spreadsheets. The database was reviewed and validated by the QP prior to estimating
mineral resources. The NorthMetdatabase includes: 116 historic drill holes 2 of which were twinned holes, 355 PolyMet
drill holes, 240 vertical sounding holes, 15 depths to bedrock test pits, and 47 geologic holes from the surrounding
area. Of the 739 drill holes, only 469 drill holes were used in the estimation, although many of the 469 holes include
only select analytical information. The database was validated using Leapfrog Geo 3D® (multiple versions) software.

No overlappingintervals,

Down-hole surveys at drill-hole collar,
Consistentdrill-hole depths for all data tables, and
No gapsin the “from - to” data tables.

The analytical information used for the resource estimate includes copper, nickel, platinum, palladium, gold, silver,
cobalt, and sulfur. All assay values Below Detection Limits (BDL) were assigned a value of one half of the detection
limit and missing or non-sampled intervals were assigned a value of zero (0). Table 12-1 summarizes the validated
analytical information utilized in the estimation of mineral resources.
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Table 12-1: Summary ofthe Analytical Data Used in the Estimation of Mineral Resources

Metal Missing Intervals Assay Values BDL Intervals
Cu (%) 1611 38467 791
Ni (%) 1611 38467 153
Pt (ppb) 1805 38273 10477
Pd (ppb) 1805 38273 1496
Au (ppb) 1805 38273 5430
Ag (ppm) 1731 38347 19932
Co (ppm) 1731 38347 1
S (%) 1971 38107 26
12.3 CERTIFICATES

The QP has received original assay certificates in excel format for the samples collected in 2010 in the current
database. A random manual check of 10% of the database against the original certificates was conducted. The error
rate within the database is considered to be less than 1% based on the number of samples spot checked.

124 ADEQUACY OF DATA

The QP has reviewed PolyMet's check assay programs and considers the programsto provide adequate confidence
in the data. Samples that are associated with QA/QC failures were reviewed and reanalyzed as necessary.

From September 9t — 12t 2019, the QP was at the NorthMet Project. While the primary purpose of the visit was to
review mineral resource estimates, reserve calculations, and other logistics related to mine planning, a tour of the
Property and review of select core intervals was conducted. The QP affirms the geologicinterpretations and adequacy
of the data.

Exploration drilling, sampling, security, and analysis procedures were conducted in a manner that meets or exceeds
industry standard practice. All drill cores and cuttings from PolyMet's drilling have been photographed. Drill logs have
been digitally entered into an exploration database organized and maintained in Gemcom. The split core and cutting
trays have been securely stored and are available for further checks.
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13 MINERAL PROCESSING AND METALLURGICAL TESTING

This section was adapted from Senet's Engineering Report entitied, NorthMet Copper Project: Feasibility Study
Technical Report, Revision 2, dated March 2016 and results from the most recent pilot study investigation conducted
by SGS on hydrometallurgical processes entitled, An Investigation into PLATSOL™ Processing of the NorthMet
Deposit, Project 12269-001 — Final Reportdated April 20th, 2010.

131 INTRODUCTION

The NorthMet Depositis hosted in the Duluth Complex in northeastern Minnesota. The Duluth Complex s a large,
composite, grossly layered tholeiitic maficintrusion. The sulfide mineralization ofthe complex contains metals (copper,
nickel, cobalt, titanium and PGMs) that are of economic interest. A significant amount of metallurgical test work has
been conducted on the Duluth Complex; therefore, the general metallurgy of the complexis fairly well understood.

Orway Mineral Consultants (OMC) in 2014 studied SAG Mill based comminution circuits for the Project. This was done
to assess if a SAG Mill based circuit would be practical for the Project and capable of rationalizing the existing 4 -stage
crushing circuit (total of 11 crushers) and 12 lines of Rod Mill + Ball Mill grinding circuits in the existing Erie concentra for.
Comminution test work results from SGS were interpreted by OMC and used to scope out a SAG mill-based
comminution circuit to process 32,000 STPD. Further comminution test work was conducted by Hazen Research
(Golden,Co.) in2015to confirm the comminution parameters.

The developmentofthe currentNorthMetflotation process flowsheetwas based on testwork (SGS, 2015) and includes
the following:

e Flotation Testwork conducted by SGS Lakefield (SGS) between 1998 and 2014, and
e Supplementary flotation test work conducted by SGS in 2015 and interpreted by Eurus Mineral Consultants
(EMC) for circuit modeling and flotation plant design.

SGS conducted extensive flotation test work up until 2010. The work covered by SGSincluded significantamounts of
batch and rate flotation test work on a number of samples provided by PolyMet. A flotation process block flow diagram
was developed from the results and observations of the initial batch test work conducted by SGS. The process block
flow diagram shown in Figure 13-1 can be summarized into three main circuits as follows:

1. TheBulk Copper-Nickel Flotation circuit
2. The Copper-Nickel Separation Circuit
3. The Pyrrhotite Flotation Circuit

Pilot scale test work was conducted by SGS to demonstrate the flowsheet developed for the NorthMet process as
indicated in Figure 13-1. The results of the pilottest work are also included in the SGS report.

Additional flotation test work was requested of SGS in 2015 to fill in gaps in the flotation test work. EMC conducted a
flotation circuit simulation of the process flow based on the results obtained from both SGS's batch and pilot scale test
work. The work that EMC conducted was initially targeted at simulating the pilot plant, and then to producing full
production scale results. EMC's simulations were based on a throughputof 32,000 STPD. The results of the simulations
were used to review the previous design and update the current process plantdesign basis and criteria.

In 2019 Expert Process Solutions (XPS) carried out a test work program which had three principal mandates:

1. The first objective was to perform tests to investigate the potential to increase the grade of the nickel
concentrate produced.
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2. The second objective was to investigate improving the commercial value of the pyrrhotite concentrate
produced.

3. The third objective was to examine performance variability to identify and assess project risks. Minimum
process optimization was planned and much of the testwork was based on several years of flotation testing
on ore samples from the deposit. The test program was not designed as a complete re-engineering and
flowsheet development exercise for what is essentially a well-studied ore. Rather, it was anticipated that a
relatively compactassessmentprogramwould be carried out upona Y1-3 “Master Composite”to identify and
capture any opportunities for enhanced grade or recovery.

M \3-PN220283

M 30Dec2022
Revision 0 58



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

Scavenger
Tail
i  CuNi
1 Regrind
[ \
{1
NI st
Clnr Sca -
1 CuNi 27
W
L" 1
CuNj 3 J] Po 3" Cinr,
wnr
L i
v Y
Cu-Ni Conc Po-Ni-Cu
‘ Conc
Cu-Ni Sep
Regrind

Ul & u Roughgll
Aeration /

_ CuRougher

|

- Tail
\l’ st
Cu 1* Cleaner
Conditidn 1% Clnr ’ Scav Tail
1ﬂ,£ 1%.Cl' Sc

Cu Conc

Source: SGS Flotation Report (2015).
Figure 13-1: NorthMet Process Block Flow
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A second pilot plant program was carried out by SGS in 2009 to investigate hydrometallurgical processes. This is
discussed in more detail starting from Section 13.6 of this report.

13.2 COMMINUTION CIRCUIT TEST WORK AND PROCESS DEVELOPMENT

The comminution circuit was designed based on the work done by OMC and vendor information. The comminution
circuit was modelled to be capable of processing 32,000 STPD and was based on the historical comminution results
available from the test work conducted by SGS. The following comminution test work was conducted on three
composite samples:

SAG milling circuit(SMC) tests
Abrasion index (Ai) tests

Rod mill work index (RWi) tests
Bond ball workindex (BWi) tests

An Unconfined Compressive Strength (UCS) test was conducted on a composite of the three (3) samples: Comp 1,
Comp 2, and Comp 3. The comminution test work results are givenin Table 13-1.

Table 13-1: Summary of Comminution Test Work Results

Parameter Unit Comp 1 Comp 2 Comp 3 ucs
BWi
1 kWht 14.8 15.0 16.0
2 kWht 16.3 154 15.1
3 kWht 15.7 15.2 15.7
Average kWht 15.6 15.2 15.6
RWi kWht 13.2 13.0 13.9
Ai g 0.39 0.42 0.40
ucs
Min. MPa - - - 41.3
Max. MPa - - - 234.2
Average MPa - - - 108.6
JK Drop Weight Test
A 96.5 100 99.0
b 0.38 0.38 0.36
Axb 36.7 38.0 35.6
ta 0.24 0.26 0.22
SG 3.02 3.02 2.98

Further comminution test work was conducted by Hazen Research in February 2015 to confirm the historical
comminution results. A summary of the comminution test work results is givenin Table 13-2.
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Table 13-2: Summary of SMC TestWork Results Conducted by Hazen Research

Parameter Units Value
BWi kWhit 13.8
RWI kWhit 12.7
Abrasion Index, Ai g 0.391

JK Drop Weight Test:

A 734
b 0.54
Axb 39.6
ta 0.29
Solids SG b/ft3 164

Table 13-3 summarizes the mill specifications when applying parameters obtained from OMC's simulation.

Table 13-3: Milling Circuit Design

Criteria Unit SAG Mill Ball Mill
Diameter Inside Shell m 12.19 7.32
Effective Grinding Length (EGL) m 6.86 11.28
Imperial Mill Dimensions ft x ft 40.0x225 24.0x 37.0
L:D Ratio m/m 0.56 1.54
Discharge Arrangement Grate Overflow
Cone Angle ° 15 20
Speed Range % Nc 60 - 80 Fixed
Speed - Duty % Nc 67 75
Liner Thickness mm 120 100
Ball Top Size mm 125 50
Ball Charge — Duty % Vol 5 20
Ball Charge — Maximum % Vol 18 33
Total Load - Duty % Vol 25 -
Total Load - Maximum % Vol 35 -
Pinion/Shell Power — Duty kW 12,900 7,490
Pinion/Shell Power — Maximum at 75% Critical Speed (Nc) kW 22,830 10,820

13.3

Previous test work reports authored by SGS, and G&T Metallurgical Services, Kamloops, Canada between 2006 and
2014 were received and reviewed by EMC. These reports covered laboratory batch and locked cycle tests (LCTs) as
well as pilot scale campaigns for the Bulk Cu-Ni and pyrrhotite circuits. The work also included laboratory scale test
work conducted on the Bulk Cu-Ni concentrate. Kinetics were only conducted on selected rougher andcleaner streams

as follows:

Cu-NiBulk rougherfeed
Pyrrhotite rougher feed

Cu-Niseparation 1st cleaner

Cu-Ni separation rougherfeed
Cu-NiBulk rougher concentrate with regrind

FLOTATION CIRCUIT TESTWORK AND PROCESS DEVELOPMENT

Pyrrhotite 1st cleanerfeed with regrind
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The current flotation design is based on all of the test work conducted by SGS. This includes the recent flotation test
work carried out by SGS in June 2015 to cover information gaps from previous SGS test work and to confirm the
repeatability of the results and generate additional kinetic data for the various flotation stages.

In June 2009, SGS completed a small laboratory scale test work program on an alternative split cleaner circuit for the
NorthMet mineralization, shown in Figure 13-2. The test work program produced encouraging results compared to
results from previous test work. The previous flowsheethad produced a total Bulk sulphide concentrate andhada Cu-
Ni separation on the concentrate to produce a salable Cu concentrate.

A decision was therefore made to carry out a small laboratory scale optimization program followed by a pilot plant
campaign and a Cu-Ni separation program to demonstrate the suitability of this flowsheet option. The split cleaner
flowsheet produces a good quality Bulk Cu+Ni concentrate which allows for easy separation of the Cu minerals from
the Niand Fe minerals to produce a good quality Cu concentrate and a salable Ni concentrate. The Bulk circuit is then
followed by a Pyrrhotite “scavenger” circuit to recover all the remaining sulphides and valuable minerals. The circuit
essentially treats the rougher and scavenger concentrates in separate cleaning circuits, and hence the label of “split
cleaner”flowsheet.

On September 8, 2009, approximately 6.6 tons of a composite sample identified as C9 was delivered to SGS for the
optimization test work and pilotprogram. A series of seven open circuit batch tests and two LCTs were carried out to
establish the flotation kinetics of the C9 composite and to optimize process variables such as regrind targets, reagent
dosages, and reagentaddition pointsin preparation of the pilot plantcampaign.

The pilot plantwas only run on the front end of the circuit without the Cu/Ni separation stage. Thiswas due to the fact
that there was a very low mass recovery in the Cu-Ni 3¢ cleaner concentrate. The pilotplantflowsheetincluding reagent
addition points and dosages is shownin Figure 13-2.

A total of six surveys were completed and each survey was balanced using the Bilmat mass-balancing software.
Theresults of the pilot run are summarizedin Table 13-4.

Comparisons were made between the performance ofthe split cleaner flowsheetpiloted in 2009 and the previous work
conducted on different flowsheets. The performance of the 2009 pilot plant and the previous pilot work are shown in
Figure 13-3.
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Source: SGS Report (2009)
Figure 13-2: Pilot Plant Flowsheet

Table 13-4: Summary of Pilot Plant TestWork Results on Sample C9

Product wt. % . Assays (%, ppm) _Distribution (%)

Cu | Ni S Pt Pd [ Au [Cu| Ni| S | Pt [ Pd | Au

Cu-Ni 3rd Cleaner Concentrate | 1.48 [18.2| 3.41 [27.7| 2.41 | 10.5 | 1.33 |89.1(58.0|66.1|65.1(69.4 |61.3
Po 3rd Cleaner Concentrate 0.53 |12.81]0.85 [255( 1.43 | 459 | 0.89 | 48| 5.2 (21.8|13.8/10.9(14.3

Combined Concentrate 201 {141 274 |27.0| 215 | 897 | 1.21 [93.9|63.2|87.9|78.9(80.3 [75.6
Scavenger Tails 98 0.0210.0320.08]0.012(0.045|0.008| 6.1 | 36.8(12.1|21.1]|19.7 | 24.1
Feed 100 {0.30(0.086|0.61]0.005| 0.22 {0.003 | 100 | 100 | 100 | 100 | 100 | 100

Source: SGS Report 2009

M \3-PN220283

M 30Dec2022
Revision 0



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

Grade or Recovery, %

Recovery, %

—+—-CuGrade -®—NiGrade -+-SGrade -——CuRecovery —+—NiRecovery -#-S Recovery

100.0

90.0

soo \/‘\//\

70.0

60.0

50.0

40.0

00 /\./’\._‘__—f
20.0

———
0.0 [ - o -— = i1
c9 c8 c7 cé c4 c1-C3 C1-C3 2000 1998
No CuS0O4 CuSO4&
More PAX

-==PtRecovery =-+—PdRecovery ~®-AuRecovery =*-PtGrade =8-PdGrade -=—AuGrade

90.0

80.0

700

60.0

50.0

40.0

30.0

200

10.0

0.0
ce

cs

c7

Cé

c4 C1-C3 C1-C3 2000
No CuSO4 CuSO4 &
More PAX

1998

16.0

140

12.0

10.0

8.0

6.0

40

2.0

00

Figure 13-3: Comparative Recoveries between C9 Pilot Work and Previous Pilot Work

Grade (ght)

M3-PN220283
30 Dec 2022
Revision 0

64



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

The following conclusions were drawn:

e The split cleaner flowsheet test work produced a combined concentrate grade and recovery that was
comparable with the results that were achieved in the 2008 pilot plant campaign and even exceeded the
performance of historic pilotplant operations when considering the composite head grades.

e TheNirecovery in the final concentrate was the lowest of all the pilot plants. However, it must be noted that
the head grade of 0.085% was also amongst the lowestwith the exception of the C8 composite.

e Considering the very efficient recovery of the sulfidesin the current pilot plantcampaign, it is postulated that
the C9 composite may have had more Ni units associated with non-sulphide gangue minerals

e The split cleaner flowsheet produced very good PGM recoveries when compared to previous pilot plant
results, especially since the PGM head grades of the C9 composite were amongst the lowest of all samples
tested.

e The Cu-Ni3rd cleaner concentrate that was generated in the pilotplantwas subjectto four small-scale open-
circuit Cu/Ni separation tests to establish suitable flotation conditions for a larger scale Cu/Ni separation LCT.
The separation was deemed to produce a better Cu concentrate with an easier to conduct separation than
from the previous bulk flotation circuit. The projected metallurgy of this LCT combined with the Pilot Plant
results is shownin Table 13-5.

Table 13-5: Projected Metallurgy of Cu-Ni Separation LCT of C9 Pilot Cleaner Concentrate

Assays (%, ppm Distribution (%
ARLIES wt.% Cu 8 e s) Cu Ni : )s
Cu5th Cleaner Concentrate 0.85 26.9 0.56 30.0 80.0 5.6 54.6
Po 3rd Cleaner Concentrate 0.53 2.81 0.85 255 4.8 5.2 21.8
Cu 1st Cleaner Scavenger Tail 0.14 7.33 7.50 20.9 3.5 121 51
Cu Rougher Tail (Ni Concentrate) 0.49 3.87 7.94 25.2 5.6 40.3 15.4
Combined Cu Tail (Ni Concentrate) 0.63 3.81 4.48 24.8 13.9 57.6 42.3
Calculated Head 100 0.30 0.086 0.61 100 100 100

The test work was also conducted on a composite sample identified as C10. The C10 composite was obtained from a
shallow partof the NorthMet Deposit. The EMC review also was to confirm the repeatability of the results and generate
kinetic data for the various flotation stages. A total of fifteen batch tests and a LCTs were conducted on the C10
composite and the results are summarizedin Table 13-6.

Table 13-6: Summary of Laboratory Test Work Results on Sample C10

W% .Assay (% or ppm) . Distribution (%)

Cu Ni S Pt | Pd | Au | Cu Ni S Pt | Pd | Au
Cu Sep 4t Cl Concentrate 079 [ 282 066 318 |126| 137279 |765| 55 | 358 | 13.9 | 43.2| 46.2
Cu Sep Ro Tail 048 | 336 6.75 [ 17.8 | 522 | 897 | 041 | 56 | 343 | 122 | 350 | 17.2 | 41
Cu Sep 1stCl Scv Tail 019 | 527 763 [ 210 | 527 132|064 | 35 | 154 | 57 141|101 | 26
Combined Ni Concentrate 067 | 390| 7.00 [ 187 523 10.2| 048 | 9.0 | 497 179 | 491 | 273 | 6.7
Po 31 Cl Concentrate 1.07 | 117 | 067 | 21.3 | 0.66 | 236|027 [ 43 | 75| 323 | 99 | 100 | 6.1
Po Ro Tail 97.5 | 0.03]0.036 | 0.10 | 0.02 | 0.05] 0.02 | 10.2 | 37.3 | 139 | 27.2 | 19.5| 40.9
Feed 100 | 0.30 | 0.095 | 0.70 | 0.07 | 0.25| 0.05 | 100 | 100 [ 100 | 100 | 100 | 100

The parameters that were used for the design of the flotation plantare summarized in Table 13-7.
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Table 13-7: Flotation Stage Design Parameters

Parameter Unit Design
Cu-NiRougherFlotation
Grind (Pso) pm 120
pH 8.5 (natural)
Activator }
Depressant
Cu-NiCleaner Flotation
Grind (Pgo) pm 35
pH 8.5 (natural)
Activator y
Depressant CMC
Cu-Ni Separation Flotation
Grind (Pso) pgm 15-25
pH 11.5 (lime)
Activator y
Depressant CMC
Po Rougher Flotation
Grind (Pgo) pm 120
pH 8.5 (natural)
Activator CuSOq4
Depressant CMC
Po Cleaner Flotation
Grind (Pgo) pm 35
pH 8.5 (natural)
Activator CuSO4
Depressant CMC

134 FLOTATION CIRCUIT DESIGN

The split cleaner flowsheettest work resulted in increased performance when compared to previous test work, and as
such, formed the basis for the flotation circuit design. The simulation and scale-up of the pilot test results to the full-
scale plant was carried out by EMC. EMC was requested to review all the existing flotation test work data and use the
information available to simulate a full-scale plant design for the NorthMet Deposit using the split cleaner flowsheet
A summary of EMC's work is presented in this section.

EMC's review ofthe available testwork data revealed that sufficient rate tests were performed to kinetically characterize
the ore and the various sub-circuits. The flotation performance of the C9 composite was simulated using appropriate
kinetics from the C9 and C10 rate tests. C10 kinetics were used, in as-is or modified state, when the C9 kinetics were
not representative of the flotation performance in that section of the circuit.

The split circuit flowsheetin Figure 13-4, shows the streams that were rate tested or where the kinetics were derived.
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1341 Flotation Circuit Simulation

The simulation and scale-up of the pilot scale results into the production scale plant design were conducted using
SUPASIM®), a proprietary flotation simulation program of EMC. SUPASIM® uses the rate data from the two component
Kelsall rate equation as the inputdata and then adjusts the number of cells and cell aeration rate to project along the
kinetic curves to determine the optimum time and hence cell volume requirements for each separation stage of the
plant. A total of some 60 case studies have been made using this technology.

EMC simulated the production scale plant design based on a throughput of 32,000 STPD. The parameters used for
the plantsimulation and design are shownin Table 13-8. These are the parameters that were adopted for the process
plantdesign criteria.

Table 13-8: Flotation Plant Simulation and Design Parameters

Parameter Unit Value
Throughput
Throughput STPD 32,000
Throughput STPH 1,340
Flotation Feed Solids % wiw 33.2
Head Grades
Cu % wiw 0.300
Ni % wiw 0.086
Co % wiw 0.010
Fe % wiw 9.480
S % wiw 0.610
Au ppm 0.050
PGM (Rh, Pd, Pt) % wiw 0.330

The production scale simulations were performed and parameters such as retention time and flotation volume
requirements were produced. EMC produced a mass balance using the results of the simulation. The mass balance
analyzed the copper, nickel, and sulfur elements. Recoveries and concentrate mass yields were calculated for each
stage of the circuit. The simulation for the circuit is summarizedin Table 13-9.
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Table 13-9: Summary of Flotation Circuit Simulation

Simulated Plant Mass Balance

Stream . . Pulp . 8
% Mass | % Solids % Cu Cu % Rec % Ni Ni % Rec %S S % Rec
Gpm (m3/h)
New Feed 100.00 33.2 13838 (3143) 0.300 100.0 0.086 100.0 0.61 100.0
Cu-NiBulk Rougher Concentrate 11.8 30.7 1810 (411) 2.26 89.0 0.44 60.6 3.67 711
Cu-NiBulk 1st Cleaner Concentrate 4.11 28.0 705 (160) 6.48 88.7 1.22 58.1 10.4 70.1
Cu-NiBulk 2nd Cleaner Concentrate 2.83 241 581 (132) 9.52 89.8 1.79 58.9 15.7 72.6
Cu-NiBulk 3rd Cleaner Concentrate 1.82 235 387 (88) 14.6 88.4 2.74 58.0 231 68.9
Cu-NiBulk 4th Cleaner Concentrate
Cu-NiBulk 1st Cleaner Tail 10.00 325 1422 (323) 0.018 0.6 0.022 26 0.14 2.2
Feed to Cu-Ni Sep Rougher 1.82 235 387 (88) 14.6 88.4 2.74 58.0 23.1 68.9
Cu-Ni Sep Rougher Concentrate 1.56 23.2 335 (76) 16.8 87.1 1.58 28.6 23.2 59.2
Cu-Ni Sep 1st Cleaner Concentrate 1.51 231 326 (74) 17.8 89.1 1.12 19.6 23.7 58.5
Cu-Ni Sep 2nd Cleaner Concentrate 1.29 23.0 282 (64) 20.1 86.3 0.81 12.2 27.1 57.3
Cu-Ni Sep 3rd Cleaner Concentrate 1.27 22.9 277 (63) 21.6 91.8 0.65 9.6 30.1 62.8
Cu-Ni Sep 4th Cleaner Concentrate 0.90 228 198 (45) 26 7.7 0.45 47 344 50.6
Cu-Ni Sep 5th Cu Cleaner Concentrate
Cu-Ni Sep 1st Cleaner Tail 0.66 23.8 137 (31) 4.30 9.4 3.13 23.9 7.93 8.6
Cu-Ni Sep Tail (Ni Concentrate) 0.92 242 189 (43) 3.49 10.8 4.96 53.3 121 18.2
Cu-NiBulk Rougher Tail 98.2 33.5 13451 (3055) 0.035 11.6 0.037 42.0 0.19 311
Feed to Po Rougher 98.2 335 13451(3055) 0.035 11.6 0.037 42.0 0.19 311
Po Rougher Concentrate 5.79 29.2 942 (214) 0.35 6.8 0.10 7.0 433 411
Po 1st Cleaner Concentrate 7.67 29.0 1321 (300) 0.33 8.5 0.10 8.8 13.8 419
Po 2nd Cleaner Concentrate 5.65 29.0 945 (215) 0.71 134 0.20 13.5 15.6 34.9
Po 3rd Cleaner Concentrate 0.52 28.9 88 (20) 3.08 54 0.82 5.0 26.1 224
Po 1st Cleaner Tall 5.23 29.3 854 (194) 0.079 1.4 0.03 20 2.11 18.1
Po Rougher Tail 97.6 335 13363 (3035) 0.019 6.2 0.033 37.0 0.050 8.0
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Theresults of the simulation were used to size the flotation equipmentas givenin Table 13-10.

Table 13-10: NorthMet Tank Cell Sizing and Selection

EMC Tank Cell Sizing and Selection
Flotation Bank Numberof | Cell Volume yd3 | Total Bank Volume yd3 | Nominal Res_idence Time
Cells (m3) (m3) (min)
Cu-NiBulk Rougher Bank 4 653 (500) 2612 (2000) 38
Cu-NiBulk 1st Cleaner Bank 4 210 (160) 840 (640) 60
Cu-NiBulk 2nd Cleaner Bank 3 131 (100) 393 (300) 88
Cu-NiBulk 3rdCleaner Bank 2 131 (100) 262 (200) 83
Cu-NiBulk 4th Cleaner Bank - - - -
Total 13 4107 (3140) 269
Cu-Ni Sep Rougher Bank 3 65 (50) 210 (150) 91
Cu-NiSep 1st Cleaner Bank 3 65 (50) 210 (150) 107
Cu-NiSep 2nd Cleaner Bank 3 39 (30) 17 (90) 59
Cu-NiSep 3rd Cleaner Bank 3 39 (30) 17 (90) 63
Cu-NiSep 4th Cleaner Bank 3 39 (30) 117 (90) 69
Cu-NiSep 5th Cleaner Bank 3 26 (20) 78 (60) 50
Total 18 849 (630) 439
Po Rougher Bank 5 653 (500) 3265 (2500) 50
Po 1st Cleaner Bank 2 210 (160) 420 (320) 57
Po 2nd Cleaner Bank 2 131 (100) 262 (200) 83
Po 3rd Cleaner Bank 2 65 (50) 131 (100) 57
Po 4th Cleaner Bank - -
Total 1" 4078 (3120) 247
13.5 METALLURGICAL MODELLING FOR RECOVERY AND CONCENTRATE QUALITY

Total metal recovery was adapted from the SGS report “Flotation Grade-Recovery Study Phase Il,” Project 11603-004.
This report presented the recovery of all the relevant metals as a function of the Cu head grade. This data was then
augmented with additional data from key laboratory samples and from pilot plant data. This was done for two primary
purposes:

e Tofurther add to the dataset
e  Compare pilotperformance to the lab performance

The data found that the pilot data fit well with the laboratory data. The data was then re-presented for all metals’
recovery as a function of their own head grade ratherthan to Cu head grade. Although the head grades for all elements
generally follow the Cu head grade well, it seemed more appropriate to present each metal as a function of its own
head grade. These plotsare givenin Figure 13-5 through Figure 13-12.

The next step was to build to a full metallurgical model from the total metal recovery curves as a function of the head
grade. The primary data to fill in all the output streams from the flowsheet(3 concentrates and 1 tailings) were taken
primarily fromthe C-9 and C-10 testing. These are the only two samples which have undergone rigorous “Split Cleaner’
flowsheet testing. Testing prior to this used a different flowsheet (bulk concentrate production which eventually led to
a Cu-Ni separation) and hence this datais notfully relevantfor the individual products. Data from two other lab samples
tested were reviewed but were rejected since these samples only underwentsimple batch testing and would therefore
require data manipulation to reflect an LCT-type of result.
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The following steps were performed:

1.

Calculate the total metal recovery.

2. Estimate the Pyrrhotite concentrate recoveries.

13.5.1

a. Thiswas taken as the average recovery from the C-9and C-10 samples.
b. Thisthen allows calculating the Bulk Cu+Ni concentrate (Cu Separation circuitfeed) recovery.

Calculate the recovery to the Cu concentrate as a fixed recovery factor for each metal from the Bulk Cu+Ni
concentrate (i.e., 90% for Cu, 40% for P, etc.).

a. TheCu concentrate has some fixed grade targets of27% Cu, 0.6% Niand 31% S. These are average
values from the C-9and C-10testing.

b. The above recovery values and concentrate grade targets permit full calculation of the Cu
concentrate assays, recoveries, and the mass of product.

Calculate the Ni concentrate as the difference from Bulk Cu+Ni concentrate and the Cu concentrate. This is
done ata fixed concentrate assay of 20% S, again averaged from the C-9 and C-10 test work.

The finaltails recovery is calculated as the difference of 100 less the total metal recovery determined in Step
1) above. The %Sin the fail is a function of the S head grade vs. recovery, which is different from the other
elements.

The nextstep is a smalliterative step (done within EXCEL) which estimates the total concentrate wt.% so that
the Pyrrhotite concentrate, and tails mass can be estimated. (Tails mass equates to 100 less the total
concentrate mass, and Po concentrate mass equates to tails less Bulk Cu+Ni concentrate).

With the mass estimated, then all the assays for the Pyrrhotite concentrate can be determined fromthe known
recoveries and the mass is then iterated for a small adjustmentto make the balance whole.

Cobalt

Cobalt is handled differently, mostly since the overall head grade vs. recovery trend is poor. Cobaltis similar to Niin
that a notable portion of it is tied up in olivine and hence much of the cobalt is non-recoverable as non-sulphide.
Thus, for total recovery we have applied the average recovery for all the samples used for modelling. The next
assumption was that all the sulphide Co was associated with pentlandite; hence, we calculated out the Co assays for
the concentrate streams as a simple ratio to the Ni assay. The ratio was taken from the available mineral chemisty
data. Thislastassumption is reasonable as mostof the sulphide Coisin pentlandite and only a small portion of the Co
is as discrete Co minerals. It is assumed that the discrete Co minerals will likely respond in a fashion similar to
pentlandite.
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Figure 13-6: Total Ni Recovery vs. Ni Head
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Table 13-11 shows the overall mass balance for C-9, C-10 compared to the resultof modelling the C-10 heads.

Table 13-11: Summary of C-9 and C-10 Metallurgy Compared to Model

C-9 C-10 Model C-10
Assay | Recovery Assay | Recovery Assay | Recovery
Feed
Wt.% 100 100 100
Cu 0.30 0.29 0.29
Ni 0.065 0.095 0.095
Coppm 86 75
Pt ppb 70 72 72
Pd ppb 220 250 250
Au ppb 30 48 48
Ag ppm <2 1.3 1.3
S 0.61 0.70 0.70
Cu Concentrate
Wt.% 0.75 0.79 0.84
Cu 26.9 80.0 28.2 76.5 27.0 78.5
Ni 0.56 5.6 0.66 5.5 0.60 5.3
Coppm 360 300 3.4
Pt ppb 1760 28.8 1260 13.9 2055 241
Pd ppb 11600 46.3 13700 43.2 13444 454
Au ppb 1280 40.9 2790 46.2 2381 419
Ag ppm 60 61.8 385 65.6 425
S 30 45.6 31.8 35.8 31.0 374
Ni Concentrate
Wt.% 0.73 0.67 0.48
Cu 416 8.8 3.90 9 5.25 8.7
Ni 7.08 51.7 7.00 49.7 10.39 52.7
Coppm 3300 5194 334
Pt ppb 3767 36.3 5230 49.1 5395 36.1
Pd ppb 11200 23.1 10170 27.3 11588 22.3
Au ppb 3060 204 480 6.7 1042 10.5
Ag ppm 33 30.4 16.1 28.7 10.6
S 17.7 20.5 18.7 17.9 20.0 13.8
Po Concentrate
Wt.% 0.58 1.10 1.02
Cu 2.81 48 1.17 4.3 1.28 45
Ni 0.85 52 0.67 75 0.74 8.0
Coppm 630 371 5.1
Pt ppb 1430 13.8 650 9.9 844 12.0
Pd ppb 4590 10.9 2360 10 2443 10.0
Au ppb 890 14.3 270 6.1 469 10.0
Ag ppm 18 8.2 6.9 12.7 10.0
S 25.5 21.8 21.3 32.3 24.0 35.1
Tails
Wt.% 98.0 97.5 97.7
Cu 0.020 6.1 0.030 10.2 0.024 8.2
Ni 0.032 36.8 0.036 37.3 0.033 34.0
Coppm 57 45 58.2
Pt ppb 12 211 20 27.2 20 27.8
Pd ppb 45 19.7 50 19.5 57 22.3
Au ppb 8 244 20 40.9 19 377
Ag ppm 05 38.5 0.5 36.8
S 0.08 12.1 0.10 13.9 0.10 13.8
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13.6 HYDROMETALLURGICAL TEST WORK

The development of the current Phase Il process flowsheet (Figure 13-13) was based on the results of the following
test work:

PLATSOL™ (autoclave) leaching of nickel and pyrrhotite concentrate,
Ferriciron reduction,

Copper Sulfide Precipitation of PGM,

Copper Concentrate Enrichment,

Residual Copper precipitation with NaHS, and

Mixed Hydroxide Precipitation (MHP) Recovery.
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Figure 13-13: Hydrometallurgical Pilot Plant Flowsheet

Bench-scale tests and a pilot plant campaign yielded promising PLATSOL™ autoclave leaching parameters for
extraction of base metals and Au+PGMs from NorthMet concentrates (SGS Lakefield, 2006; SGS Minerals, 2005 and
SGS, 2006). Results from the most recent continuous hydrometallurgical pilot plant program conducted by SGS (SGS,
2010) are summarized herein and are the basis for the hydrometallurgical process described in this Study.
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13.6.1 PLATSOL ™ Leaching Pilot Plant Testing

Nickel Concentrate and Copper Concentrate from 2008 flotation testing (C1) and a pyrrhotite concentrate and copper
concentrate from 2009 flotation testing were tested with PLATSOL leach. Head assays for the concentrates are
presentedin Table 13-12.

The single pass autoclave retention time based on a 33-liter autoclave working volume at approximately 225°C was
64 minutes for campaign C1and 119 mins for campaign C2. The feed to the autoclave was 9.2-9.5% solid and Oz over
pressure ranged from 100-110 psi. ACD pulp was filtered on filter pans without thickening or flocculation and residue
recycling was initiated as soon as sufficient leach residue cake was available. Filter cakes were repulpedin ACD PLS
and adjusted to target pulp density to reach a target of 100% solids recycling.

In this study, two campaigns were conducted for PLATSOL leach and copper enrichment pilottests, using two copper
concentrates: A nickel concentrate from the 2008 flotation testing (C1), and a pyrrhotite concentrate from the 2009
flotation testing (C2). Each campaign had a runtime of 12-15hours. Head assays for the concentrates are presented
in Table 13-12.

The PLATSOL continuous tests were conducted in a 33-liter (working volume) autoclave at approximately 225°C with
residence times of 64 minutes for Concentrate C1 and 119 minutes for Concentrate C2, and an oxygen overpressure
of 100 to 110 psi. The pulp densitiesin the autoclave ranged from 9.2 to 9.5% solids after cooling waterinjection. Part
of the autoclave discharge residue was recycled to the autoclave feed such that the residue stream mass is equal to
the mass of fresh feed. The autoclave discharge (ACD) was filtered on filter pans without thickening or flocculation and
residue recycling was initiated as soon as sufficient leach residue cake was available. The recycled filter cakes were
repulped with ACD pregnantleach solution (PLS) to the target feed pulp before feeding back to the autoclave.

Table 13-12: Flotation Concentrate Head Assays Used in the Test Campaigns (C1 & C2)

Ni | Cu| Fe [Co | Al | Mg| Cr | Ca | Zn | Si S | S [ Au [ Pt | Pd

Campaign | Sample Type| (o) | (o) | (%) | (%) | (%) | (%) | o) | (%) | () | (%) | (6) | (%) | (at) | (gt) | (att)

c1 NiCon 3441566 |34.7(0.18 | 1.82]1.91]0.07 [ 1.16 [0.06 | 5.68 | 244 | 23.3 [ 0.9 |3.35] 10.3
C2 PoCon 08 217324004 |139|207 (004084 (0.07 |521]253]|232|062]097|3.32

Campaign C2immediately followed Campaign C1, allowing uninterrupted solids recycling, which meant that campaign
C1 leachresidue was recycled with the new C2 feed early in the C2 campaign. PLS from campaign C1 was collected
2 hoursinto campaign C2 before collection of C2 PLS commenced. The pH of both liquors was adjusted to 2.

Average autoclave feed flowrates are reportedin Table 13-13.

Table 13-13: Average Autoclave Feed Flowrates

Campaign Flot Con ACD Recycling DL':::'g:‘ Total Flow
% solids PD, g/L mL/min % solids PD, g/L mL/min mL/min mL/min
C1 57% 1707 63 51% 1764 64 391 518
C2 51% 1676 36 49% 1721 41 201 278

Average autoclave compartment temperatures over the last 4 hours of each campaign ranged from 220.3°C to
225.3°C for C1and 224.9°C to 227.0°C for C2. Overall oxygen flowrates for both campaigns ranged from 36 to 45
L/min.

Metal recoveries were calculated after correction for mass losses using Si assays as the tie element. While the amounts
of silicon that dissolved were minor, they were still corrected for.
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ACD liquor and residue trends are shown in Figure 13-14 and Figure 13-15 respectively. The change over to C2
happened shortly before 4 Nov 00:00, which caused the Ni contentin the liquor to decrease. PLATSOL ™ leaching was
successful in both campaigns. Recoveries ofbase metal and PGMsinto the leach liquors are reported in Table 13-14.
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Source: SGS PLATSOL™ Processing Report (2010).

Figure 13-14: ACD Liquor Ni,Cu, Mg PLS Trends
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Source: SGS PLATSOL™ Processing Report (2010).
Figure 13-15: ACD Residue Trends

PLATSOL ™ Leaching was successful in both campaigns leadingto the base metal recoveries reported in Table 13-14.
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Table 13-14: Base Metal and PGM Recoveries

Campaign Ni Cu Fe Co Al Mg Cr Ca Zn Si S2 Au Pt Pd
(o) | (%) | (0) [ (W) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) [ (%)

C1 97.0 | 991 | -04 | 981 | 255 | 338 | 101 | -664 | 974 | 31 [ 955 | 91.0 | 87.6 | 92.0

C2 955 | 99.0 | 3.7 | 96.7 | 45.0 | 614 | 132 [-123 | 991 | 21 | 974 | 84.0 | 94.2 | 95.9

13.6.2 Precipitation of PGMs by Copper Sulfide

The precipitation of platinum group metals (PGM) by CuS is similar to the cementation process based on following
reactions:

2AuCl, +3CuS = 2Au + 8CI'+ 3Cu** + 3
PdCI3 + CuS = PdS + Cu**+4Cr
PICIZ +2CuS = PtS + 2Cu®* +6CI" +S

The CuSis less noble than each of the Au, PdS, PtS, hence the PGMs in solution precipitate in exchange for Cu going
into solution. The reaction is conducted at elevated temperatures to accelerate the reactions. The result is a mixed
CuS-S-Au-PtS-PdS precipitate for refining.

The PGM Precipitation circuit consisted of a preheat tank, two PGM precipitation tanks and a SO reduction tank.
Autoclave filtrates from campaigns were heated to 95°C in the preheattank, sparged with gaseous SO to reduce ferric
ironin the SO reduction tank. The addition of SO2 was controlled by online ORP measurements.

In the first PGMtank, dissolved PGMs were precipitated onto synthetic CuS beadsinjected into the tank (target 10 g/L
CuS concentration), then filtered onto Buchner filters. Filtered solids were repulped in the second tank filtrate and
recycled back to the first tank to reduce the amount of CuS required. Summarized conditions for the PGM Circuit are
presentedin Table 13-15.

Table 13-15: Summary of PGM Precipitation Operating Parameters

Flow rate RT Temps ORP Cus (dry)
Campaign| Feed [PGM 1[PGM 2/3| PGM1|PGM2 | PGM3 |PGM1 | PGM2 | PGM3 | fresh| rec. |total|conc
mL/min Min °C (mV) g/min gll
61 73 87 97 | 96 | 95 [ 446 | 452 | 498 | 02 | 00 [0.2] 39

64 69 84 98 96 95 | 401 [ 390 | 375 [ 06| 0.1 | 0.7 (104

¢t 60 73 81 95 95 9 | 412 | 381 | 357 | 0.2 | 09 | 1.1]18.0
60 73 78 96 96 95 | 445 | 382 | 359 | 0.2 | 08 | 1.0 |16.2
63 70 83 95 95 95 | 423 | 380 | 361 [ 01| 08 | 0.9 [142
- 62 4 83 95 95 88 | 402 [ 366 | 3% | 0.1 | 04 [ 05|75

63 70 84 95 95 95 | 417 | 369 | 360 [ 00| 0.7 | 0.8 120
67 65 85 95 95 95 | 400 | 363 | 358 | 0.3 | 05 | 0.8 |11.2

Table 13-16 compares the PGM Precipitation circuit feed liquor composition to the PGM Precipitation filtrate
composition.
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Table 13-16: Comparison between PGM Precipitation Circuit Feed and Filtrate Concentrations

Ni Cu Fe Fe(ll) Co Al Mg Cr Ca Zn Si Cl Au Pt Pd
mg/lL mg/L mg/L mg/L mg/lL mg/lL mg/L mg/lL mg/lL mg/L mg/L mg/lL mg/lL mg/L mg/L

PGM Feed Liquor
C1 23000 [ 7500 | 1970 50 1100 820 | 4800 21 540 480 | 430 | 9620 [ 0.05 | 0.18 | 0.72
C2 11000 | 4800 | 5500 79 540 | 1900 | 6600 32 670 520 350 | 10700 | 0.04 | 0.20 | 0.63

Campaign

PGM Filtrate
Ni Cu Fe Co Al Mg Cr Ca Zn Si Au Pt Pd
mg/L mg/L mg/L mg/L mg/L mg/lL mg/lL mg/L mg/L mg/L mg/L mg/L mg/L
c1 18000 | 6100 | 2400 B 880 430 | 3900 1" 450 490 230 - <0.01 | 0.01 | <0.01
20000 [ 6700 | 2000 920 640 | 4300 16 480 410 350 - <0.01 | <0.01 | 0.01
18000 | 6500 | 3100 - 840 | 1100 | 5400 25 560 460 380 - <0.01 | <0.01 | 0.01
C2 13000 | 5300 | 4900 - 580 | 1700 | 6100 27 640 520 380 - <0.01 | <0.01 | <0.01
12000 [ 4800 | 5300 -- 550 | 1900 | 6400 27 690 530 360 - 0.01 | 0.01 | 0.01

Table 13-16 shows thatin both campaigns the precipitation with synthetic CuS beads was successful at clearing all
PGMelementsin solution to lessthan 0.01 mg/L. The final precipitate ofthe PGM Precipitation Circuityielded as much
as 244 g/t Pd.

13.6.3 Copper Concentrate Enrichment

In the copper enrichment (CuE) stage of the pilot study, soluble copper in the PGM filtrate is mixed with copper
concentrate. The following metathesis reactions are thought to occur resulting in an enriched copper grade and Ni &
Fe dissolution.

CuFeS;+ CuSQO4;=2CuS + FeS0O4
CuFe;S3+ 2CuS0O4=3CuS + 2FeS0,
Fe;Sg+ 7CuSO4=7CuS+ 7FeS0O4+ Sy

Nickel Sulfides also react to provide lower Ni inthe copper concentrate.
NiS + CuSO4= CuS + NiSO4

Campaign C1PLS was contacted with the corresponding copper concentrate from the 2008 flotation test program and
Campaign C2 PLS was contacted with copper concentrate fromthe corresponding 2009 flotation program. The process
was conducted in three tanks CuE1, CuE2 and CuE3, with only the first tank heated to the reaction temperature and
the last two tanks insulated.

Table 13-17 presents the feed rates and operating conditions employed during copper enrichment of C1 and C2.
Discharge from CuE3 was filtered on filter pans with no washing. The filter cakes were then repulpedin CuE3 filtrate
and recycled back to CuE1. The target weight ratio of recycled over fresh concentrate was 1. However, Table 13-17
shows that actual values after commissioning were more in the orderof 0.5 t0 0.7,
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Table 13-17: Operating Conditions and Feed Parameter for Copper Concentrate Enrichment

conc| FeedRate, | FreshCu Recycle Cu | Ratio, Recycle | Temperature, °C ORP, mV Pulp Density, g/L
mL/min Conc, g/min | Conc, g/min to Fresh | CuE1|CuE2| CuE3|CuE1|CuE2| CuE3| CuE1|CuE2| CuE3
65 10.8 0 0 93 | 66 | 50 | 369 | 335|364 [1189]1211]1203
C1 51 1.5 1.5 0.1 95 | 74 | 53 | 304 | 257 | 346 |1245(1200 (1243
55 8.1 3.8 0.5 90 | 82 | 60 | 335|277 | 319 |1270(1288 1278
58 9.9 46 0.5 89 | 79 | 62 | 319|227 | 326 1281|1243 |1262
- 63 12.6 44 0.3 87 | 63 | 54 | 298 | 262 | 309 |1265(1270 |1269
63 13.5 6.1 0.5 82 | 66 | 54 | 301|250 | 298 |1273 (1281 (1280
64 9.6 7.0 0.7 81 | 66 | 55 | 308 | 277 | 324 {1271 (1311 (1263

Results indicated that the reactions were stable at temperatures as low as 60-70°C and retention times as little as 2-
3 hours (data not shown) and that there was a distinct correlation between residual soluble copperand ORP (Figure
13-16). Hence, ORP can be used to gauge the level of residual copper providing useful opportunities for process
control.
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The material was pulped to a target pulp density and head samples were assayed. Composite liquor and residue
assays were also obtained and are presented in together with the head assays in Table 13-18. These data show that
no PGMmetals were lost to the filtrate (all assays reported <0.01 mg/L).
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Table 13-18: Head and Copper Enrichment Solids and Filtrate Composite Assays

Campaign NI% Cu% Fe% Co% Al% Mg% Cr% Ca% Zn% Si% S% S*% Aug/t Ptg/t Pdglt

Head Assays
C?C%()m 0.38 | 305 | 335 | 0.018( 0.09 | 047 |<0.004| 007 | 0.038 | 1.23 | 327 | 30.5 | 1.32 | 1.13 | 5.76
C;’CCZ()m 064 | 305 | 315 [ 0025 | 0.15 | 0.36 |<0.006 | 0.36 | 0.056 | 1.21 311 1 298 [ 1.6 | 1.44 | 9.4

Copper Enrichment Cu3 Solids Assays

033 [ 265 | 304 [ 0.02 [ 0.21 0.66 | <0.004| 0.1 0.062 | 195 | 314 | 298 [ nss | nss | nss

CuCon 0.31 31.2 | 243 | 0.02 [ 0.11 0.39 |<0.004 | 0.06 | 0.045 1.1 31 309 [ 1.3 1.1 5.2
(C1) 039 | 307 | 303 | 0.02 { 009 | 0.33 |<0.004| <0.04 | 0.043 [ 0.9 316 | 316 | 17 1.5 6.4
039 [ 307 [ 303 [ 0.02 [ 0.09 [ 0.33 |<0.004| <0.04 | 0.043 | 0.9 316 | 316 | 17 1.5 6.4

CuCon 052 | 305 | 285 | 0.02 [ 0.12 0.38 | <0.004 | <0.04 | 0.049 | 1.11 32 32 1.6 1.3 7.7
(C2) 055 [ 29.7 | 294 [ 0.02 | 0.14 0.41 |<0.004 | <0.04 | 0.054 | 1.23 | 327 | 313 | 1.6 1.3 8.5

Copper Enrichment Cu3 Filtrate Assays
Ni Cu Fe Co Al Mg Cr Ca Zn Si Cl Au Pt Pd
g/L g/L g/L g/L g/L g/L mg/L  g/L gL mg/L g/L mg/lL mg/L mg/L
21 5.4 8.3 110 | 0.34 5.4 5 0.69 0.69 200 9.31 [ <0.01 | <0.01 | <0.01
CuCon 17 1.6 8.8 0.89 [ 0.59 4.5 10 0.66 0.51 290 7.89 [ <0.01| <0.01 | <0.01

(c1) 17 0.29 8.9 0.86 | 0.89 4.1 19 0.67 0.48 390 7.90 [ <0.01 | <0.01 | <0.01
17 0.29 8.9 0.86 | 0.89 4.1 19 0.67 0.48 390 7.90 [ <0.01 | <0.01 | <0.01
CuCon 15 0.24 9.3 0.67 | 1.40 4.9 23 0.81 0.48 440 9.07 | <0.01 | <0.01 | <0.01

(C2) 11 0.25 9.8 048 | 1.80 5.8 25 0.88 0.51 390 9.12 | <0.01 | <0.01 | <0.01

In campaign C1, copper levels decreased from ~6.5 g/L in PGM filtrates to <0.3 g/L Cu, while iron levels increased
from ~2.5 g/L Fe t0 8.9 g/L. In campaign C2, copper levels decreased from 0.29 g/L to 0.25 g/L Cu, while iron levels
increased from 8.9 g/L t0 9.8 g/L Fe. Nickel and cobalt dissolution from the copper concentrates was calcul ated to be
5.6% and 1.8%, respectivelyin campaign C1, and 29.1% and 20%, respectively in campaign C2.

No PGM losses from the copper flotation stream were observed based on the consistentfiltrate assays of <0.01 mg/L
for Au, Pt, and Pd compared to PGMs contained in the feed/head assays.

13.6.4 Residual Copper Precipitation

Residual soluble copper recoveredin the depleted liquor from the copper enrichment stage was precipitated with NaHS
(37.5 g/L) in duplicate titanium tanks. Table 13-19 presents the parameters used for this stage in the process.

Table 13-19: Soluble Copper Precipitation Parameters

Tanks 2

Volume per tank (L) 74
Average NaHS Feed Flow (mL/min) 65
RT per tank (min) 114

NaHS tanks were not heated (to minimize corrosion), but the copper enrichmentfiltrate was preheated in a separate
glass vessel. NaHS addition/flows were governed by monitoring ORP level as a direct correlation between ORP
measurements and soluble copper concentrations was observed (Figure 13-17)in test samples and data acquisition.
In general,an ORPlevel of less than 150 mV was required to achieve a target concentration of 10 mg/L soluble Cu or
less. NaHS consumption was calculated to be 0.027 mol/h with a corresponding copper throughputof 0.015 mol/h for
a 2.1 mole ratio of NaHS to copper. Copper recovered in the NaHS product filter cakes produced a copper grade of
approximately 35% (Table 13-20) for both campaigns, C1 & C2. Table 13-20 also indicates that some PGMs were
precipitated out of solution during this stage.
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Figure 13-17: Correlation Between ORP and Soluble Copper Concentration

Table 13-20: NaHS Product Filter Cake Assays
Ni% |Cu%|Fe% |Co% |Al%|Mg%| Cr% |Ca% [Zn% |Si% |S% | S=% | Auglt|Ptglt | Pd g/t

Cake 1[2.04 | 35.0 | 1.12 | 0.16 | 0.05 | 0.041 | 0.005 |<0.05|0.029 | 0.62 {30.3 | 25.3 | 0.05 | 0.09 | 0.19
Cake2 (173 | 348 | 151 | 0.11 | 0.26 | 0.11 | <0.006 | <0.05 |0.018 | 1.27 {39.9| 20.2 | 0.09 | 0.1 | 0.48

The Cu-NaHS filtrate streams were then subjected to an Fe/Al removal stage followed by two stages of mixed hydroxide
precipitation (MHP), ending with a magnesium removal stage.

13.6.5 Bulk Iron/Aluminum Removal

Freshlime (CaCOs)was used to precipitate the Fe and Al from the Cu-NaHS filtrate to achieve final soluble Fe and Al
concentrations of less than 10 ppm and 30 ppm, respectively. The filtrate was heated to 80 °C, agitated and sparged
with oxygen. Dry lime was added to achieve a target pH of approximately 4.0. Supernatantsamples were analyzed for
Fe and Al periodically while maintaining the target pH. Once Fe and Al concentration targets had been achieved, pulps
were filtered hot, and the products assayed. Analysis of the final supernatant showed that Fe and Al concentrations
had both been reduced to <5 mg/L. The amount of limestone used in the Fe/Al removal stage ranged from 61.3 kg
limestone per m3 Cu-NaHS filtrate treated in C1 to 74.6 kg limestone per m3 Cu-NaHSfiltrate treated in C2. Analysis
of the precipitate also showed that some nickel and cobalt precipitated along with Fe and Al as was observed in a
previous study (SGS, 2006).
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13.6.6 Mixed Hydroxide Precipitation (MHP)

Filtered Fe/Al precipitated solids were repulped in deionized water and combined with remaining filtrate fromthe Fe/Al
removal stage for each campaign. The resultantsolutions were heatedand agitated prior to adding a Magnesium Oxide
(MgO) pulp (Magchem 30™) to precipitate Niand Coin Stage 1. Similarly, the filtrate and repulped filtrate produced in
Stage 1 MHP was heated and mixed with hydrated lime to further recover more Ni and Co in the precipitate in Stage 2.
Table 13-21 shows test conditions employed for both stages of the MHP process for the two campaigns, C1 & C2.
ORP and pH were monitored constantly for both stages and samples were taken periodically. When target Ni
concentrations were achieved, testing was discontinued.

Table 13-21: Test Conditions, Target Ni Concentrations and Niand Co Feed Concentrations for MHP Tests

Stage1-C1 |  Stage1-C2 Stage1-C1 | Stage 1-C2
Feed Source Fe/AL removal filtrate Stage 1 MHP filtrate

Feed Volume (L) 69.6 100 63.6 93.3
Reagent MgO MgO Ca(OH)2 Ca(OH)2
Reagent Pulp Density % (w/w) 20 20 20 20
Target initial pH - - 7.3 7.3
Cumulative Reagent Addition (g) 3445 3189 1419 1508
Target Temp. °C 70 70 65 65
Target soluble Ni conc. (mg/L) 20% 20% 10 10

For Stage 1, fresh 20% w/w MgO was added at an initial target dosage of approximately 0.65 kg of MgO per kg of
Ni+Co based on previous results (SGS, 2006). Similar results were obtained for both campaigns whereby the Ni
concentration in samples taken at the 0.65 dosage rate measured more than 99% of the 80% Ni precipitation
anticipated. In the final Stage 1 filtrate for C1, 83% of the Ni was precipitated along with 94% of the Co; whereas, for
C2, 78% of the Ni was precipitated and only 89% of the Co was precipitated as shownin Table 13-22.

Table 13-22: MHP Stage 1 Final Product Analysis and Distribution for Campaigns C1 & C2

Vol : Assays . Distribution
Lg Ni Co Zn Fe Mg Ni | Co| Zn | Fe | Mg
'Y | mglL,% | mglL,%)| mg/L,%| Mg/L, %|MglL, %| % % % % %
Campaign C1
Feed (Bulk Fe/Al-C1)| 69.6 | 14900 595 350 0.8 4400 - - - - -
Primary Filtrate 63.6 | 2580 324 <2 <0.2 | 10000 | 171 | 44 | 06 | 1.0 | 99.0
Repulp Wash 1 60.4 | 282 2,07 18 [ 03] 00| 0.0 | 00
Repulp Wash 2 56.1 141 1.2 08 1] 01| 00| 001 00
Displ. Wash 503 | 128 1.28 07 1] 01| 00| 00| 00
Residue 1.499| 50.9 2.96 1.52 0.081 045 | 796 | 95.0| 994 99.0 | 1.0
Total [100.0{ 100.0| 100.0{ 100.0|100.0
Campaign C2
Feed (Bulk Fe/Al-C1)| 100.0 8760 354 270 0.8 4100 - - - - -
Primary Filtrate 93.3 | 1980 374 2 <0.2 7600 | 217 87| 07| 3.3 | 987
Repulp Wash 1 624 | 207 3.23 151 05| 00| 0.0 | 00
Repulp Wash 2 599 | 115 1.6 08 1] 02| 00| 00 ] 00
Displ. Wash 454 764 1.34 04 ] 02| 00| 00 00
Residue 1.3 | 505 2.86 2.11 0.043 073 | 755|904 993|967 | 1.3
Total [100.0| 100.0| 100.0{ 100.0| 100.0
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ForStage 2, aninitial dosage of 1211 g of 20% (w/w) Ca(OH), was estimated to precipitate the remainder of the Nito
below the 10 mg/L for C1and 1361 g was estimated for C2in Stage 2. Actual cumulative 20% (w/w) Ca(OH). additions
in Stage 2 to precipitate Nito at (or below)the 10 mg/L target concentration were within 20% and 10% for C1 and C2,
respectively. Hydrated lime consumption to achieve a solution pH upwards of 7.5 ranged from 3.2 to 4.5 kg per m?
Stage 1 filtrate tested. The composition of the precipitate produced in Stage 2 ranged from 20.8% to 21.9% Ni and
0.29% t0 0.38% Co.Mg co-precipitation was low (data not shown).

13.6.7 Magnesium Removal

Bulk magnesiumremoval was carried outon Stage 2 MHP filtrates including the repulped filtrate. Test conditions for
filtrates from both Campaigns (C1 & C2)in agitated heated tanks, are presentedin Table 13-23.

Table 13-23: Test Conditions for Bulk Magnesium Removal

Campaign C1 | C2
Feed Source Stage 2 MHP filtrate

Feed Volume (L) 66.7 87.9
Reagent Ca(OH)2 Ca(OH)2
Reagent Pulp Density % (w/w) 20 20
Target initial pH 8.0 8.0
Estimated Reagent Addition (g) 6220 6787
Cumulative Reagent Addition (g) 6257 6811
Target Temp. °C 50 50
Target Mg precipitation 50% 50%

The amount of hydrated 20% slurry wiw lime required to precipitate 50% of the Mg was calculated based
stoichiometrically on the Mg assay obtained for the Stage 2 MHP filtrate. Test results for Mg assay in Stage 2 MHP
filtrate for C1 decreased 59% from 9.3 g/L to 4.3 g/L at pH 8.6 and decreased 60% for C2 from 7.7 to 4 g/L at pH 8.3.
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14 MINERAL RESOURCEESTIMATES
141 DATA

Mr. Richard Schwering, P.G., SME-RM, of HRC is responsible for the resource estimate presented here. Mr. Schwering
is a qualified person as defined by NI 43-101 and is independentof PolyMet. The QP estimated the mineral resource
for the NorthMet polymetallic Projectfrom drill-hole data constrained by geologic boundaries with an Ordinary Kriging
(“OK”) algorithm. Datamine Studio 3® software was used in combination with Sage 2001 for the variography and
Leapfrog Geo® for the geologic model. The metals of interest at NorthMet are copper, nickel, cobalt, platinum,
palladium, gold, silver,and sulfur.

The mineral resource estimate reported herein was prepared in a manner consistentwith the “CIM Estimation of Mineral
Resources & Mineral Reserves Best Practice Guidelines” preparedby the CIM Mineral Resource and Mineral Reserve
Committee and adopted by the CIM Council in November 2019. The mineral resources have been classified as
Measured, Indicated, and Inferred in accordance with standards defined by the Canadian Institute of Mining, Metallurgy
and Petroleum (“CIM”) “CIM Definition Standards - For Mineral Resources and Mineral Reserves,” prepared by the
CIM Standing Committee on Reserve Definitions and adopted by the CIM Councilin May 2014. Each individual mineral
resource classification reflects an associated relative confidence of the grade estimates.

14.2 BLOCK MODEL PHYSICAL LIMITS

The QP created a rotated three-dimensional (“3D”) block model in Datamine Studio 3® mining software. The block
model was created with individual block dimensions of 50 x 50 x 50 feet (xyz) rotated 33.94° west of north. The model
origin is located at 727,575 northing, 2,896,310 easting, and at an elevation of 1,200 ft below sea level. The block
model extends 22,500 ft (450 blocks) in the easting direction, 10,000 ft (200 blocks) in the northing direction, and
vertically 3,000 ft (60 blocks) to an elevation 0f 1,800 ft asl. All of the block model coordinates are stored in Minnesota
State Plane Grid (North Zone, NAD83, NAVD 88). All property and minerals within the block model extents are owned
or claimed by PolyMet.

14.3 GEOLOGICAL MODELS

The NorthMet Projectgeology is divided into 3 formations consisting of the Biwabik Iron Formation (“BIF”), the Virginia
Formation and the Duluth Complex. The Duluth Complexis comprised of 7 main lithological units (1 through 7) and is
the primary host of mineralization. The QP used Leapfrog Geo to model the stratigraphic sequence (bottom to top)
consisting of the BIF, Virginia Formation, Unit 1, Unit 2 (Units 2 and 3 combined), Unit4 (Units 4 and 5 combined),
Unit 6, Unit 7, and overburden. The Magenta Zone, a smaller mineralized zone that cuts through Units 3 through 7 but
resides primarily within 5 and 6, was modeled from selectintercepts provided by PolyMet. Figure 14-1 depicts a typical
easterly facing geologic cross-section from the geologic model with the Magenta Zone highlighted.
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14.31 Density

A total of 6,975 density measurements have been made on core to date using a variety of methods. Typically,
measurements have been completed on core samples that have not been oven dried or sealed. Thiscan resultin an
overstatementin density due the inclusion of water that would typically be dried outin the oven, although the difference
is expected to be less than 1%.

The QP considers that the densities presented in Table 14-1, including the average specific gravity determinations
sorted by unit (October 2007 dataset), are appropriate for use in estimation.

Table 14-1: Specific Gravity Average per Unit (October 15 Dataset)

Unit Mean Density (tn/ft3) Mean Density (sg) Count
Hornfels 0.0865 2.77 Assigned as similar to U20
Magenta 0.0905 2.90 | Assigned as similar to U5 and U6
u7 0.0911 2.92 326
U6 0.0905 2.90 902
us5 0.0905 2.90 1,266
U3 0.0911 2.92 1,818
U1 0.0931 2.98 2,381
U20-INCL 0.0865 2.77 Assigned as similar to U20
u20 0.0865 2.77 273
BIF 0.0989 317 9

144 EXPLORATORY DATA ANALYSIS

The QP completed an Exploratory Data Analysis (‘EDA”) on the copper, nickel, platinum, palladium, gold, silver, cobalt,
and sulfur analytical information contained in the NorthMet exploration database. The purpose of an EDA is to
summarize the main characteristics of the data provided using both statistical and visual methods. The QP utilized
Leapfrog Geo (“Geo”) and ioGas Software to analyze the assay data.

14.41 Sample Statistics

A statistical analysis of each metal within each unit and the Magenta Zone was completed. Descriptive statistics by
metal and domain are presented in Table 14-2 through Table 14-9.

Table 14-2: Copper Sample Statistics by Domain and for All Domains (Global)

Cu (%) Length-weighted Statistics
Domain Count Length Mean Std. Dev. cv Min Median Max
Global 41,988 356,454.0 0.1023 019 | 182 0.0005 0.0200 4.9900
10_OVB 734 10,655.8 0.0031 0.03| 854 0.0005 0.0005 0.5700
Hornfels 468 4,563.4 0.0195 0.04 | 220 0.0005 0.0100 0.6600
Magenta 2,671 15,823.5 0.2140 022 | 1.04 0.0005 0.1480 2.2900
U7 612 10,017.6 0.0149 0.05| 369 0.0005 0.0005 1.2100
U6 1,141 19,095.6 0.0184 0.07| 376 0.0005 0.0005 1.4900
us 2,775 37,898.2 0.0274 0.08 | 299 0.0005 0.0100 1.9600
U3 9,133 74,497.2 0.0478 011 ] 238 0.0005 0.0200 4.1700
U1 22,856 132,640.1 0.2081 023 | 112 0.0005 0.1300 4.9900
U20-INCL 58 290.0 0.0894 0.09| 096 0.0040 0.0560 0.4090
u20 1,403 25,4415 0.0082 0.03| 370 0.0005 0.0005 0.5600
BIF 87 4,185.3 0.0005 0.00| 0.0 0.0005 0.0005 0.0005
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Table 14-3: Nickel Sample Statistics by Domain and for All Domains (Global)

Ni (%) Length-weighted Statistics

Domain Count Length Mean Std. Dev. cv Min Median Max
Global 41,988 356,454.0 0.0357 005 1.36 0.0005 0.0200 2.3600
10_OVB 734 10,655.8 0.0015 0.01] 534 0.0005 0.0005 0.1400
Hornfels 468 4,563.4 0.0111 0.01 119 0.0005 0.0100 0.1500
Magenta 2,671 15,823.5 0.0610 0.04 | 0.67 0.0005 0.0500 0.4100
u7 612 10,017.6 0.0209 003 125 0.0005 0.0170 0.1800
ué 1,141 19,095.6 0.0170 002 1.19 0.0005 0.0005 0.2200
U5 2,775 37,898.2 0.0156 0.03| 215 0.0005 0.0200 2.3600
U3 9,133 74,497.2 0.0265 003 1.12 0.0005 0.0200 0.8000
U1 22,856 132,640.1 0.0638 0.06 | 0.94 0.0005 0.0500 1.1700
U20-INCL 58 290.0 0.0376 0.03 | 0.77 0.0050 0.0260 0.1430
U20 1,403 25,4415 0.0049 001 220 0.0005 0.0005 0.1700
BIF 87 4,185.3 0.0005 0.00 | 0.00 0.0005 0.0005 0.0005

Table 14-4: Platinum Sample Statistics by Domain and for All Domains (Global)
Pt (ppb) Length-weighted Statistics

Domain Count Length Mean Std. Dev. cv Min Median Max
Global 41,988 356,454.0 26.9 59.79 | 222 0.5 25 4,780.0
10_0OVB 734 10,655.8 1.5 923 | 6.33 0.5 0.5 180.0
Hornfels 468 4,563.4 36 6.41| 181 0.5 25 145.0
Magenta 2,671 15,823.5 87.3 10143 | 1.16 0.5 51.0 1,390.0
u7 612 10,017.6 9.0 2868 | 3.20 0.5 25 562.0
U6 1,141 19,095.6 12.6 57.58 | 4.58 0.5 0.5 1,430.0
U5 2,775 37,898.2 9.6 2730 | 285 0.5 25 525.0
U3 9,133 74,497.2 18.3 55.59 [ 3.03 0.5 25 4,780.0
U1 22,856 132,640.1 45.7 67.71 | 148 0.5 20.0 1,535.0
U20-INCL 58 290.0 9.0 10.84 | 1.20 2.5 6.0 51.0
U20 1,403 25,4415 20 6.66 | 3.40 0.5 0.5 242.0
BIF 87 4,185.3 05 014 | 0.28 0.5 0.5 25

Table 14-5: Palladium Sample Statistics by Domain and for All Domains (Global)
Pd (ppb) Length-weighted Statistics

Domain Count Length Mean Std. Dev. cv Min Median Max
Global 41,988 356,454.0 914 21306 | 2.33 0.5 7.0 10,386.0
10_OVB 734 10,655.8 3.6 3314 [ 918 0.5 05 587.0
Hornfels 468 4,563.4 59 17.72 | 3.00 0.5 3.0 3220
Magenta 2,671 15,823.5 2320 28950 | 1.25 0.5 126.0 3,540.0
u7 612 10,017.6 16.8 66.60 [ 3.97 0.5 05 1,030.0
u6 1,141 19,095.6 29.0 156.27 | 5.38 0.5 0.5 3,680.0
us 2,775 37,898.2 19.9 81.37 | 4.09 0.5 1.0 2,690.0
U3 9,133 74,497.2 54.1 165.22 | 3.05 0.5 7.0 6,610.0
U1 22,856 132,640.1 175.1 27216 | 1.55 0.5 66.0 10,386.0
U20-INCL 58 290.0 54.1 179.25 | 3.31 0.5 15.0 1,330.0
u20 1,403 25,4415 37 23.66 | 6.46 0.5 05 1,135.0
BIF 87 4,185.3 0.5 0.03]| 0.05 0.5 0.5 1.0
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Table 14-6: Gold Sample Statistics by Domain and for All Domains (Global)

Au (ppb) Length-weighted Statistics
Domain Count Length Mean Std. Dev. cv Min Median Max
Global 41,988 356,454.0 14.1 3991 284 0.5 20 3,410.0
10_OVB 734 10,655.8 0.9 521 5.68 0.5 0.5 126.0
Hornfels 468 4,563.4 42 5.33 1.28 0.5 4.0 88.0
Magenta 2,671 15,823.5 42.3 9256 | 2.19 0.5 25.0 3,150.0
u7 612 10,017.6 3.9 1463 | 3.79 0.5 0.5 289.0
ué 1,141 19,095.6 47 1795 3.84 0.5 0.5 388.0
U5 2,775 37,898.2 5.0 19.24| 3.86 0.5 0.5 900.0
U3 9,133 74,497.2 9.9 29.64 | 299 0.5 2.0 1,490.0
U1 22,856 132,640.1 24.2 47.50 1.96 0.5 12.0 3,410.0
U20-INCL 58 290.0 9.3 776 0.83 2.0 7.0 40.0
U20 1,403 25,4415 1.5 363 244 0.5 0.5 130.0
BIF 87 4,185.3 0.5 0.00| 0.00 0.5 0.5 0.5
Table 14-7: Silver Sample Statistics by Domain and for All Domains (Global)
Ag (ppm) Length-weighted Statistics
Domain Count Length Mean Std. Dev. cv Min Median Max
Global 41,988 356,454.0 0.43 075| 176 | 0.01 0.25 50.50
10_0OVB 734 10,655.8 0.03 010 | 3.82| 0.01 0.01 210
Hornfels 468 4,563.4 0.26 032 122| 0.01 0.25 4.60
Magenta 2,671 15,823.5 0.80 1.02 | 127 | 0.01 0.50 23.10
u7 612 10,017.6 0.15 0.21 1.41 0.01 0.25 4.50
U6 1,141 19,095.6 0.16 031 200| 0.01 0.01 6.30
U5 2,775 37,898.2 0.19 031] 163| 0.01 0.25 6.20
U3 9,133 74,497.2 0.27 043 163| 0.01 0.25 15.60
U1 22,856 132,640.1 0.77 098 | 128| 0.01 0.40 50.50
U20-INCL 58 290.0 0.47 0.67 1.41 0.25 0.25 4.50
u20 1,403 254415 0.13 0.27 2.02 0.01 0.01 2.50
BIF 87 4,185.3 0.01 002 152| 0.01 0.01 0.25
Table 14-8:Cobalt Sample Statistics by Domain and for All Domains (Global)
Co (ppm) Length-weighted Statistics
Domain Count Length Mean Std. Dev. cv Min Median Max
Global 41,988 356,454.0 414 36.63 0.88 0.5 44.0 713.0
10_0OVB 734 10,655.8 21 8.64 4.20 0.5 0.5 121.0
Hornfels 468 4,563.4 249 17.83 0.72 0.5 26.0 129.0
Magenta 2,671 15,823.5 63.9 2064 [ 0.32 0.5 63.0 232.0
u7 612 10,017.6 36.6 4131 113 0.5 29.0 160.0
U6 1,141 19,095.6 29.8 32.02 1.07 0.5 0.5 143.0
us 2,775 37,898.2 27.8 27.59 0.99 0.5 40.0 421.0
u3 9,133 74,497 .2 42.3 2942 0.70 0.5 44.0 430.0
U1 22,856 132,640.1 62.0 3593 0.58 0.5 60.0 713.0
U20-INCL 58 290.0 70.5 4832 | 069 13.0 46.0 214.0
u20 1,403 25,4415 8.6 15.03 | 1.74 0.5 0.5 188.0
BIF 87 4,185.3 0.5 0.29 0.55 0.5 0.5 5.0
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14.4.2 Correlation Analysis

The QP completed a correlation analysis on each metal within each unit (restricted to the Duluth complex).
The correlation matrix shown in Table 14-9, created using the nonparametric Spearman Rank method, identifies a
good overall correlation between the metals, particularly copper. The overall correlation between copperand the other

metals is relatively consistent, as illustrated in Figure 14-3.

Table 14-9: Summary of R2 values from Copper Correlations Plots

Metal Global u1 u3 Magenta
Ag: Cu 0.863 0.835 0.700 0.687
Au: Cu 0.804 0.746 0.665 0.766
Co:Cu 0.782 0.687 0.660 0.375
Ni: Cu 0.885 0.903 0.740 0.715
Pd: Cu 0.852 0.799 0.711 0.775
Pt: Cu 0.742 0.740 0.688 0.738
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Figure 14-3: Copper Correlation Plots for each Metalfor all Domains with Copper Grades
always on the X-Axis
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1443 ContactPlot Analysis

The QP examined the relationship of mineralization across the contacts of each unit model. This examination was
completed on copper only, assuming that the other metals would behave in a similar manner due to the higher
correlation coefficients.

Contact plots are created by averaging the grade of copper overa set distance from the modeled lithologic boundary.
The plotted results assist in understanding the relationship of grades as they approach and cross geologic boundaries.
This relationship is used in determining whether these boundaries are treated as hard or soft boundaries during the
estimation process.

The contactbetween the Virginia Formation and the base of Unit 1 forms a hard boundary with the mineralized material
residing within Unit1, as shown in Figure 14-4.
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Figure 14-4: Contact Plot Virginia Formation (U20) and Unit1 (U1)
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The contact between Unit 1 and Unit 3 is a hard boundary with higher grades found within Unit 1 trending along the
contact. A decrease in average grade across the boundary into Unit 3 suggests two different sample populations in
Units 1 and 3. See Figure 14-5.
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Figure 14-5: ContactPlot Unit1 and Unit3
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Figure 14-6 shows the contact between Units 3 and 5 is mineralized, and grading into lower grade material away from
the contact.
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Figure 14-6: Contact Plot Unit3 and Unit5
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The contact between Unit 5 and Unit 6 is gradational with a slightincrease of grade in Unit 6. See Figure 14-7.
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Figure 14-7: Contact Plot Unit5 and Unit 6
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Figure 14-8 shows that the copper grades across the contact between Unit 6 and Unit 7 are relatively similar.
An increasein gradeis visible in Unit 6 as the distance from the contact increases.
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Figure 14-8: ContactPlot Unit6 and Unit7

145 ESTIMATION METHODOLOGY

The blockmodel was estimated using the lithologic boundaries of the Duluth Complex as the basis for an estimation
domain.Units 1, 3, 5, 6, 7, the Magenta Zone, Virginia Formation, Hornfels, and Virginia Formation inclusions were all
estimated using only samples that resided inside of the defined boundaries, see Figure 14-2. This was done based on
the results of the contact plots to preventthe smearing of higher grades into adjacentdomains.

14.51 Capping

Grade capping assigns statistically high outliers a maximum value in order to arrive at a better estimate of the true
mean for the metal being estimated. Considering the CV for most estimated domainsis less than 2, the capping limits
should be relatively high with only a few samples being capped in each domain. The capping analysis was performed
on the raw assays using histograms and the assay data looking for significantbreaks in grade. Samples above the cap
were replaced the preceding highestgrade. The summary of the capped valuesis presentedin Table 14-10.
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Table 14-10: Summary of capped Values for Each Metal by Domain

Domain Ag (ppm) Au (ppb) Co (ppm) Cu (%)
Cap Count Cap Count Cap Count Cap Count

Hornfels 2 1 26 3 110 2 0.31 2

Magenta 7.5 5 545 2 142 4 0
U1 32 1 918 5 435 4 2.61 2
u3 4 19 777 2 0 1.44 4
us 3.1 9 204 2 208 3 0.97 5
ué 2.5 4 118 6 0 0.98 2
u7 2.8 1 164 1 0 04 4
u20 0 52 3 128 3 0

U20_INCL 2.2 1 28 1 0 0.241 2
; Ni (%) Pd (ppb) Pt (ppb)

Domain Cap Count Cap Count Cap Count

Hornfels 0 166 1 35 2

Magenta 0.364 1 1975 5 700 3
U1 0 3100 5 680 14
U3 0.46 1 2320 4 555 3
U5 0.27 2 1140 3 290 5
U6 0.14 2 1590 4 664 2
u7 0.13 1 302 10 289 1
u20 0 349 4 98 3

U20_INCL 0.103 1 178 2 26 3

14.5.2 Composite Study

The QP completed a composite study comparing the population variance and average grades. See Figure 14-10.
A target composite length of 10-ft down-hole was selected for estimation asitis largerin length than the longest sample
intervals; long enough to provide a variance reduction relative to using raw assay data, and still short enough to allow
the estimate to show local variability of grade consistent with the sample distribution of the deposit. Compositing was
done by domain, and lengths were distributed equally if the last composite was less than 5 ft. Table 14-11 through
Table 14-17 summarized capped composited statistics by domain.
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Figure 14-9: Copper Composite Study

Table 14-11: Copper Capped Composite Descriptive Statistics by Domain and for All Estimated Domains

(Global)
Capped Composited Cu (%) Statistics
Domain Count Mean Std. Dev. CV Min Median Max
Global 32,189 0.1131 0.18 1.56 0.0005 0.0250 1.9331
Hornfels 473 0.0190 0.03 1.83 0.0005 0.0100 0.3050
Magenta 1,590 0.2118 0.19 0.91 0.0005 0.1641 1.2877
U1 13,278 0.2077 0.21 1.02 0.0005 0.1416 1.9331
VK] 7473 0.0479 0.09 1.92 0.0005 0.0190 1.4400
VK 3,804 0.0277 0.07 2.48 0.0005 0.0100 0.9700
U6 1,929 0.0179 0.06 3.13 0.0005 0.0005 0.9800
u7 1,036 0.0134 0.03 2.30 0.0005 0.0005 0.3688
U20-INCL 29 0.0820 0.06 0.76 0.0129 0.0790 0.2410
u20 2,577 0.0082 0.03 3.27 0.0005 0.0005 0.3919

Table 14-12: Nickel Capped Composite Descriptive Statistics by Domain and for All Estimated Domains

(Global)
Capped Composited Ni (%) Statistics
Domain Count Mean Std. Dev. Ccv Min Median Max
Global 32,189 0.0396 0.05 1.15 0.0005 0.0250 0.9000
Hornfels 473 0.0109 0.01 1.07 0.0005 0.0100 0.1050
Magenta 1,590 0.0605 0.04 0.58 0.0005 0.0512 0.2477
U1 13,278 0.0637 0.05 0.85 0.0005 0.0500 0.9000
U3 7473 0.0267 0.03 1.01 0.0005 0.0200 0.3572
U5 3,804 0.0155 0.02 1.20 0.0005 0.0200 0.2180
U6 1,929 0.0169 0.02 1.14 0.0005 0.0005 0.1400
U7 1,036 0.0206 0.03 1.23 0.0005 0.0100 0.1300
U20-INCL 29 0.0366 0.03 0.69 0.0123 0.0309 0.1010
u20 2,577 0.0049 0.01 2.02 0.0005 0.0005 0.1232
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Table 14-13: Platinum Capped Composite Descriptive Statistics by Domain and for All Estimated Domains

(Global)
Capped Composited Pt (ppb) Statistics
Domain Count Mean Std. Dev. Cv Min Median Max
Global 32,189 29.5 51.18 173 0.5 7.5 667.0
Hornfels 473 34 4.07 1.20 0.5 2.5 40.0
Magenta 1,590 86.2 84.48 0.98 0.5 59.2 526.7
U1 13,278 454 58.02 1.28 0.5 22.8 667.0
VK] 7473 18.2 33.63 1.85 0.5 55 476.8
VK 3,804 9.7 23.82 2.46 0.5 2.5 504.0
U6 1,929 1.7 37.48 3.22 0.5 0.5 580.8
u7 1,036 8.9 24.42 2.75 0.5 0.7 410.7
U20-INCL 29 8.1 6.51 0.80 2.5 6.6 28.4
u20 2,577 1.9 4.83 2.51 0.5 0.5 69.2

Table 14-14: Palladium Capped Composite Descriptive Statistics by Domain and for All Estimated Domains

(Global)
Capped Composited Pd (ppb) Statistics
Domain Count Mean Std. Dev. Cv Min Median Max
Global 32,189 100.4 189.26 1.89 0.5 15.8 2259.1
Hornfels 473 5.7 13.29 2.34 0.5 2.9 132.0
Magenta 1,590 228.2 240.23 1.05 0.5 148.6 1816.2
U1 13,278 174.0 232.98 1.34 0.5 76.9 2259.1
U3 7473 53.9 122.95 2.28 0.5 10.1 2143.7
us 3,804 20.1 66.96 3.33 0.5 1.9 1320.0
U6 1,929 26.4 107.92 4.09 0.5 0.5 1590.0
u7 1,036 14.7 4545 3.09 0.5 0.5 970.0
U20-INCL 29 29.9 35.15 117 2.2 18.8 165.5
u20 2,577 35 14.94 4.29 0.5 0.5 226.2

Table 14-15: Gold Capped Composite Descriptive Statistics by Domain and for All Estimated Domains

(Global)
Capped Composited Au (ppb) Statistics
Domain Count Mean Std. Dev. Cv Min Median Max
Global 32,189 15.3 28.38 1.86 0.5 4.0 916.0
Hornfels 473 4.0 3.47 0.88 0.5 34 21.2
Magenta 1,590 40.2 41,53 1.03 0.5 28.2 519.1
U1 13,278 23.9 33.74 1.41 0.5 13.0 916.0
VK] 7473 9.9 21.81 2.20 0.5 3.0 548.0
VK 3,804 5.0 12.94 2.61 0.5 0.7 175.0
U6 1,929 4.2 10.63 2.53 0.5 0.5 118.0
u7 1,036 3.7 10.43 2.81 0.5 0.5 121.0
U20-INCL 29 9.0 6.10 0.68 2.0 8.3 28.0
u20 2,577 15 2.67 1.81 0.5 0.5 38.3
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Table 14-16: Silver Capped Composite Descriptive Statistics by Domain and for All Estimated Domains

(Global)
Capped Composited Ag (ppm) Statistics
Domain Count Mean Std. Dev. Cv Min Median Max
Global 32,189 0.47 0.66 1.41 0.01 0.25 23.49
Hornfels 473 0.25 0.27 1.07 0.01 0.25 1.80
Magenta 1,590 0.78 0.72 0.92 0.01 0.53 5.53
U1 13,278 0.77 0.83 1.08 0.01 0.50 23.49
VK] 7473 0.27 0.33 1.26 0.01 0.25 4.00
VK 3,804 0.19 0.25 1.36 0.01 0.25 3.10
U6 1,929 0.15 0.21 1.41 0.01 0.01 2.50
u7 1,036 0.15 0.18 1.20 0.01 0.03 2.60
U20-INCL 29 0.40 0.28 0.69 0.25 0.25 1.20
u20 2,577 0.13 0.25 1.90 0.01 0.01 1.81

Table 14-17: Cobalt Capped Composite Descriptive Statistics by Domain and for All Estimated Domains

(Global)
Capped Composited Co (ppm) Statistics
Domain Count Mean Std. Dev. cv Min Median Max
Global 32,189 45.9 34.24 0.75 0.5 48.0 405.5
Hornfels 473 24 .4 16.97 0.69 0.5 25.6 106.5
Magenta 1,590 63.6 18.69 0.29 0.5 63.2 135.0
U1 13,278 62.0 33.17 0.54 0.5 60.5 405.5
VK] 7473 424 28.07 0.66 0.5 443 382.7
U5 3,804 27.9 26.42 0.95 0.5 39.9 190.0
U6 1,929 29.6 31.50 1.06 0.5 0.5 116.0
u7 1,036 35.9 40.75 1.13 0.5 7.3 158.0
U20-INCL 29 70.9 46.68 0.66 28.7 48.9 188.0
u20 2,577 8.6 14.39 1.66 0.5 0.5 124.2

1453 Variograms

Variography establishes the appropriate contribution thatany specific composite should have when estimating a block
value within a model by comparing the orientation and distance usedin the estimation to the variability of other samples
of similarrelative direction and distance.

Variograms for all elements and for all domains were completed in Leapfrog EDGE. Variograms where calculated by
orienting the ellipse across strike, 150 degrees azimuth,and down dip, between 30 and 12 degrees, for each domain.
The pitch was determined by examining radial plots and determining the direction of maximum continuity.
The variograms were all normalized for simplicity where the total sill (variance), is set to one. Downhole variograms
were used to determine the nugget, and eithertwo or one spherical structures were used to fit the variogram model to
the sample pairs. Ranges and orientations were rounded to whole numbers.

Domains with significantmineralization suchas U1,U3,U20, and Magenta, usually had enough sample pairs to model
reliable variograms. In the remaining domains, there were some instances where not enough sample pairs were
calculated to model the variograms, and reasonable models were assumed based on variograms for other domains.
Summaries of the variogram parameters are shown in Table 14-18 through Table 14-26.
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Table 14-18: Variogram Parameters for the Hornfels Domain

Hornfels | Ag (ppm) Hornfels | Au (ppb) Hornfels | Co (ppm) Hornfels Cu (%)
Structure Structure Structure Structure
Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C,
0.0745 | 0.9255 0.0745 | 0.9255 0.0493 [ 0.9507 0.0493 [ 0.9507
Range (ft) Range (ft) Range (ft) Range (ft)
Major 275 Major 445 Major 770 Major 800
Semi Major 120 Semi Major 220 Semi Major 250 Semi Major 190
Minor 70 Minor 255 Minor 200 Minor 50
Orientation Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 85 Pitch 160 Pitch 25 Pitch 25
Hornfels Ni (%) Hornfels Pd (ppb) Hornfels Pt (ppb)
Structure Structure Structure
Nugget (Cy) Cq C, Nugget (Cy) Ct C, Nugget (Cy) Ct C,
0.0493 | 0.9507 0.0493 | 0.9507 0.0493 | 0.9507
Range (ft) Range (ft) Range (ft)
Major 300 Major 380 Major 700
Semi Major 175 Semi Major 205 Semi Major 220
Minor 50 Minor 50 Minor 50
Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 160
Table 14-19: Variogram Parameters for the Magenta Domain
Magenta | Ag (ppm) Magenta | Au (ppb) Magenta | Co (ppm) Magenta Cu (%)
Structure Structure Structure Structure
Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C,
0.0803 | 0.4978 0.4219 0.2473 | 0.7527 0.2434 | 0.3756 0.381 0.0803 | 0.3851 0.5346
Range (ft) Range (ft) Range (ft) Range (ft)
Major 285 390 | Major 400 Major 185 1925 | Major 140 445
Semi Major 30 355 | SemiMajor 400 Semi Major 300 750 | SemiMajor 30 360
Minor 30 225 | Minor 80 Minor 60 880 | Minor 30 245
Orientation Orientation Orientation Orientation
Dip 12 Dip 12 Dip 12 Dip 12
Dip Azi 150 Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25 Pitch 25
Magenta Ni (%) Magenta Pd (ppb) Magenta Pt (ppb)
Structure Structure Structure
Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C»
0.0746 | 0.6739 0.2515 0.1798 | 0.2903 0.5299 0.3274 | 0.3522 0.3204
Range (ft) Range (ft) Range (ft)
Major 180 450 | Major 275 570 | Major 160 700
Semi Major 135 300 | SemiMajor 35 325 | SemiMajor 30 340
Minor 45 360 | Minor 45 145 | Minor 20 160
Orientation Orientation Orientation
Dip 12 Dip 12 Dip 12
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25
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Table 14-20: Variogram Parameters for the U7 Domain

u7 | Ag (ppm) u7 | Au(ppb) u7 | co(ppm) u7 Cu (%)
Structure Structure Structure Structure
Nugget (Co) Cy C» Nugget (Cy) Cy C» Nugget (Co) Cy C» Nugget (Cy) Cy C,
0.1 0.9 0.2 0.8 0.35 ] 0.65 0.12 1 0.88
Range (ft) Range (ft) Range (ft) Range (ft)
Major 1090 Major 1000 Major 475 Major 500
Semi Major 675 Semi Major 395 Semi Major 450 Semi Major 500
Minor 355 Minor 100 Minor 200 Minor 225
Orientation Orientation Orientation Orientation
Dip 12 Dip 12 Dip 12 Dip 12
Dip Azi 150 Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25 Pitch 25
u7 Ni (%) u7 Pd (ppb) u7 Pt (ppb)
Structure Structure Structure
Nugget (Cg) Cy C, Nugget (Cy) Ct C, Nugget (Co) Cq C,
0.08] 0.92 0.1979 [ 0.8021 02 ] 0.8
Range (ft) Range (ft) Range (ft)
Major 430 Major 1150 Major 700
Semi Major 240 Semi Major 890 Semi Major 370
Minor 330 Minor 90 Minor 125
Orientation Orientation Orientation
Dip 12 Dip 12 Dip 12
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 115 Pitch 25 Pitch 25
Table 14-21: Variogram Parameters for the U6 Domain
Us | Ag (ppm) Us | Au (ppb) Us | Co (ppm) Us | cu()
Structure Structure Structure Structure
Nugget (Co) Cq C, Nugget (Cy) Cs C, Nugget (Co) Ct C, Nugget (Cy) Cs C,
0.0822 [ 0.9178 0.2058 | 0.7942 0.0888 [ 0.9112 0.0942 | 0.9058
Range (ft) Range (ft) Range (ft) Range (ft)
Major 770 Major 620 Major 1240 Major 560
Semi Major 650 Semi Major 320 Semi Major 840 Semi Major 405
Minor 95 Minor 320 Minor 250 Minor 60
Orientation Orientation Orientation Orientation
Dip 15 Dip 15 Dip 15 Dip 15
Dip Azi 150 Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25 Pitch 25
U6 Ni (%) ué Pd (ppb) U6 Pt (ppb)
Structure Structure Structure
Nugget (Co) Cq C, Nugget (Cy) Ct C, Nugget (Co) Cq C,
0.0243 [ 0.3917 0.584 0.1933 | 0.8067 0.1873 [ 0.8127
Range (ft) Range (ft) Range (ft)
Major 215 880 | Major 1130 Major 910
Semi Major 450 675 | SemiMajor 700 Semi Major 575
Minor 150 300 | Minor 190 Minor 290
Orientation Orientation Orientation
Dip 15 Dip 15 Dip 15
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25
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Table 14-22: Variogram Parameters for the U5 Domain

u5 | Ag (ppm) us | Au (ppb) U5 | Co (ppm) us Cu (%)
Structure Structure Structure Structure
Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C,
0.1512 [ 0.4611 0.3877 0.1513 [ 0.4747 0.374 0.0225 [ 0.9775 0.1813 | 0.2918 0.5269
Range (ft) Range (ft) Range (ft) Range (ft)
Major 320 1295 | Major 350 1010 | Major 1700 Major 685 1400
Semi Major 410 490 | SemiMajor 795 955 [ SemiMajor 1500 Semi Major 100 225
Minor 235 310 | Minor 210 310 | Minor 335 Minor 20 245
Orientation Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25 Pitch 25
[VH Ni (%) ub Pd (ppb) [VH Pt (ppb)
Structure Structure Structure
Nugget (Cy) Cq C, Nugget (Cy) Ct C, Nugget (Cy) Ct C,
0.094 [ 0.906 0.094 | 0.906 0.189 [ 0.3545 0.4565
Range (ft) Range (ft) Range (ft)
Major 685 Major 830 Major 450 780
Semi Major 525 Semi Major 480 Semi Major 180 405
Minor 140 Minor 225 Minor 70 250
Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 160 Pitch 25 Pitch 25
Table 14-23: Variogram Parameters for the U3 Domain
u3 | Ag(ppm) u3 | Au(ppb) u3 | co(ppm) u3 Cu (%)
Structure Structure Structure Structure
Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C,
0.2026 | 0.4532 0.3442 0.1987 | 0.3087 0.4926 0.1813 | 0.3093 0.5094 0.1813 | 0.3093 0.5094
Range (ft) Range (ft) Range (ft) Range (ft)
Major 475 2800 | Major 290 1375 | Major 565 980 | Major 565 980
Semi Major 550 810 | SemiMajor 535 775 | SemiMajor 200 430 | SemiMajor 200 430
Minor 65 460 | Minor 25 210 | Minor 30 235 | Minor 30 235
Orientation Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25 Pitch 25
U3 Ni (%) u3 Pd (pph) U3 Pt (ppb)
Structure Structure Structure
Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C»
0.3154 [ 0.395 0.2896 0.2428 | 0.2407 0.5165 0.2197 | 0.3174 0.4629
Range (ft) Range (ft) Range (ft)
Major 390 2460 | Major 390 1150 | Major 255 765
Semi Major 25 550 | SemiMajor 370 745 | SemiMajor 145 530
Minor 220 460 | Minor 30 225 | Minor 30 235
Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 160 Pitch 25 Pitch 160
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Table 14-24: Variogram Parameters for the U1 Domain

U1 | Ag(ppm) u1 | Au(ppb) u1 | co(ppm) u1 Cu (%)
Structure Structure Structure Structure
Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C,
0.181 [ 0.4388 0.3802 0.051 | 0.4758 0.4732 0.1974 [ 0.2576 0.545 0.238 [ 0.4072 0.3548
Range (ft) Range (ft) Range (ft) Range (ft)
Major 180 525 | Major 140 825 | Major 60 665 | Major 40 1000
Semi Major 160 305 [ SemiMajor 205 410 | SemiMajor 120 605 [ SemiMajor 30 570
Minor 35 200 | Minor 30 315 | Minor 75 550 | Minor 70 235
Orientation Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 160 Pitch 160 Pitch 25
U1 Ni (%) U1 Pd (ppb) U1 Pt (ppb)
Structure Structure Structure
Nugget (Cy) Cq C, Nugget (Cy) Ct C, Nugget (Cy) Ct C,
0.1426 | 0.2604 0.597 0.1426 | 0.3477 0.5067 0.0757 [ 0.289 0.6353
Range (ft) Range (ft) Range (ft)
Major 245 720 | Major 110 1075 | Major 130 925
Semi Major 215 575 | SemiMajor 40 820 | SemiMajor 100 750
Minor 30 215 | Minor 50 300 | Minor 45 300
Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 160 Pitch 25 Pitch 25
Table 14-25: Variogram Parameters for the U20-INCL Domain
U20INCL | Ag (ppm) U20INCL | Au(pph) U20INCL | Co (ppm) U20INCL | Cu (%)
Structure Structure Structure Structure
Nugget (Co) Cy C, Nugget (Co) Cq C, Nugget (Co) Cq C, Nugget (Co) Cq C,
0.151 0.85 0.151 0.85 0.15 1 0.85 0.15 1 0.85
Range (ft) Range (ft) Range (ft) Range (ft)
Major 600 Major 600 Major 600 Major 600
Semi Major 400 Semi Major 400 Semi Major 400 Semi Major 400
Minor 200 Minor 200 Minor 200 Minor 200
Orientation Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25 Pitch 25
U20-INCL Ni (%) U20-INCL Pd (ppb) U20-INCL Pt (ppb)
Structure Structure Structure
Nugget (Co) Cq C, Nugget (Co) Cq C, Nugget (Co) Cq C,
0.15 ] 0.85 0.15 | 0.85 0.15 | 0.85
Range (ft) Range (ft) Range (ft)
Major 600 Major 600 Major 600
Semi Major 400 Semi Major 400 Semi Major 400
Minor 200 Minor 200 Minor 200
Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25
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Table 14-26: Variogram Parameters for the U20 Domain

u20 | Ag (ppm) u20 | Au (ppb) u20 | Co (ppm) u20 Cu (%)
Structure Structure Structure Structure
Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C» Nugget (Cy) Cy C,
0.19 | 0.5001 0.3099 0.1743 [ 0.8257 0.1084 [ 0.8916 0.1071 [ 0.8929
Range (ft) Range (ft) Range (ft) Range (ft)
Major 180 525 | Major 390 Major 650 Major 650
Semi Major 160 305 [ SemiMajor 180 Semi Major 560 Semi Major 560
Minor 35 200 | Minor 115 Minor 100 Minor 100
Orientation Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 160 Pitch 160
Uu20 Ni (%) U20 Pd (ppb) U20 Pt (ppb)
Structure Structure Structure
Nugget (Cy) Cq C, Nugget (Cy) Ct C, Nugget (Cy) Ct C,
0.1071 [ 0.8929 0.079 | 0.921 0.079 [ 0.921
Range (ft) Range (ft) Range (ft)
Major 720 Major 540 Major 590
Semi Major 365 Semi Major 365 Semi Major 490
Minor 150 Minor 70 Minor 150
Orientation Orientation Orientation
Dip 30 Dip 30 Dip 30
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 160 Pitch 160 Pitch 160
1454 Estimation Strategy

Because of the subtle changes in direction of the mineralized contacts, the estimation method selected to model the
mineralization changes is Ordinary Kriging (OK) using Leapfrog EDGE variable orientations for all domains except
Hornfels and U20-INCL. With this method, the orientation of the search and variogram ellipses changes on a block-by-
block basis utilizing wireframe interpretations of each of the unit boundaries. Additionally, the modeled variogram for
each elementin each domainis used to assign the plunge. Figure 14-10 shows a schematic of the inputsurfaces and
the resulting variable orientation for coppergrades inside U1.
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Figure 14-10: Displaying the Variable Orientation for Copper within U1 Domain
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The grades were estimated from 10-footdownhole composites using OK. The anisotropy of the search ellipse is based
on the entirety of the variograms. Three estimation passes where used in order to estimate grades into the blocks. In
the first pass, a search ellipse of 300 ft x 170 ft x 40 ft was used, and the search ellipse required a minimum of 6, a
maximum of 15, and no more than 5 composites from a single drill-hole in order to estimate a block. Based on the
composite selection requirements, composites from atleast 2 drill-holes are required to estimate a block. In the second
pass, the search ellipse was expanded by a factor of 2 with the same composite selection. The third pass allowed the
original search ellipse to expand by a factor of 3. The minimum number of composites required to estimate a block was
reduced to 2, allowing for estimates to be made by a single drill-hole. In orderto maintain the recognized continuity of
U1, the intermediate range ofthe third pass for U1 was allowed to expand from 500 ftto 700 ft. Table 14-27 summarizes
the search parameters used in the estimation of mineral resources.

Table 14-27: Search Volume Parameters for all Domains

Search Ellipse Composite Selecfion
Domain Pass Orientation Range .
Dip Dip Az. Pitch Maximum Intermediate Minimum Lk L]
1 30 150 25 300 170 40 6 15 5
Hornfels 2 30 150 25 600 340 80 6 15 5
3 30 150 25 900 500 115 2 15 5
1 Dynamic Anistropy+Metal Varoigram 300 170 40 6 15 5
Magenta 2 Dynamic Anistropy+Metal Varoigram 600 340 80 6 15 5
3 Dynamic Anistropy+Metal Varoigram 900 500 115 2 15 5
1 Dynamic Anistropy+Metal Varoigram 300 170 40 6 15 5
u7 2 Dynamic Anistropy+Metal Varoigram 600 340 80 6 15 5
3 Dynamic Anistropy+Metal Varoigram 900 500 115 2 15 5
1 Dynamic Anistropy+Metal Varoigram 300 170 40 6 15 5
U6 2 Dynamic Anistropy+Metal Varoigram 600 340 80 6 15 5
3 Dynamic Anistropy+Metal Varoigram 900 500 115 2 15 5
1 Dynamic Anistropy+Metal Varoigram 300 170 40 6 15 5
us 2 Dynamic Anistropy+Metal Varoigram 600 340 80 6 15 5
3 Dynamic Anistropy+Metal Varoigram 900 500 115 2 15 5
1 Dynamic Anistropy+Metal Varoigram 300 170 40 6 15 5
U3 2 Dynamic Anistropy+Metal Varoigram 600 340 80 6 15 5
3 Dynamic Anistropy+Metal Varoigram 900 500 115 2 15 5
1 Dynamic Anistropy+Metal Varoigram 300 170 40 6 15 5
U1 2 Dynamic Anistropy+Metal Varoigram 600 340 80 6 15 5
3 Dynamic Anistropy+Metal Varoigram 900 700 115 2 15 5
1 30 150 25 300 170 40 6 15 5
U20-INCL 2 30 150 25 600 340 80 6 15 5
3 30 150 25 900 500 115 2 15 5
1 Dynamic Anistropy+Metal Varoigram 300 170 40 6 15 5
u20 2 Dynamic Anistropy+Metal Varoigram 600 340 80 6 15 5
3 Dynamic Anistropy+Metal Varoigram 900 500 115 2 15 5
14.5.5 Mineral Resource Classification

The QP used a combination ofthe estimation pass, slope of regression, number of samples, and the average sample
distance from the copper estimate in order to assign mineral resource classifications to blocks. Measured resources
are all blocks estimated in the first pass (300 ft x 170 ft x 40 ft), and includes blocks estimated in the second pass
(600 ft x 3401t x 80 ft) with:

e a Slopeof Regression>=0.8,
e Numberof Samples >= 11 (three drill-holes),and
e an Average Distance <= 300-ft.

Indicated resources are all blocks estimated in the second (600 ft x 340 ft x 80 ft) pass not classified as Measured and
includes blocks estimated in the third pass (900 ft x 500 ft x 115 ft) with:
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e a Slopeof Regression>=0.8,
e Numberof Samples>= 6 (two drill-holes),and
e an Average Distance <= 500-ft

Inferred resources are all remaining blocks with estimated coppergrades.

14.5.6

Model Validation

Overall, the QP utilized several methods to validate the results of the estimation method. The combined evidence from

these validation methods verifies the OK estimation model results.

14.56.1

Comparison with Inverse Distance and Nearest Neighbor Models

Inverse Distance Cubed (ID) and Nearest Neighbor (NN) models were run to serve as comparison with the estimated
results from the OK method. Descriptive statistics for the OK method along with those for the ID, NN, and drill-hole
composites (CMP) are shown in Table 14-28 through Table 14-34 “N” signifies number of samples in the tables.
Of note, the OK estimate does show negative grades, this is usually the result of high-grade composites beingin close
proximity to low-grade composites. In all cases the number of negative blocks is less than 0.1% of the total estimate
and occur predominately in domains with lower average grades.

Table 14-28: Copper Model Statistics for All Estimated Domains

Cu (%) Estimate Comparative Statistics for All Domains
Estimate Count Mean Std. Dev. Ccv Min Median Max
CMP 32,189 0.1131 0.18 1.56 0.0005 0.0250 1.9331
NN 856,445 0.0558 0.13 2.40 0.0005 0.0005 1.9331
ID 875,536 0.0563 0.11 2.01 0.0005 0.0053 1.9299
OK 873,755 0.0566 0.11 1.90 -0.0318 0.0070 1.2900
Table 14-29: Nickel Model Statistics for All Estimated Domains
Ni (%) Estimate Comparative Statistics for All Domains
Estimate Count Mean Std. Dev. cv Min Median Max
CMP 32,189 0.0396 0.05 1.15 0.0005 0.0250 0.9000
NN 858,350 0.0206 0.03 1.69 0.0005 0.0005 0.8464
ID 875,713 0.0206 0.03 1.44 0.0005 0.0057 0.6428
OK 874,196 0.0207 0.03 1.39 -0.0041 0.0080 0.4547
Table 14-30: Platinum Model Statistics for All Estimated Domains
Pt (ppb) Estimate Comparative Statistics for All Domains
Estimate Count Mean Std. Dev. cv Min Median Max
CMP 32,189 29.5 51.18 1.73 0.5 7.5 667.0
NN 856,448 15.2 41.67 2.75 0.5 0.5 666.9
ID 874,251 14.8 31.82 2.14 0.5 1.6 423.0
OK 873,194 14.9 29.76 1.99 -8.9 2.1 346.8
™ \3-PN220283
m‘! 30 Dec 2022
Revision 0 107



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

Table 14-31: Palladium Model Statistics for All Estimated Domains

Pd (ppb) Estimate Comparative Statistics for All Domains
Estimate Count Mean Std. Dev. Ccv Min Median Max
CMP 32,189 1004 189.26 1.89 0.5 15.8 2259.1
NN 856,445 49.0 151.14 3.08 0.5 0.5 2259.1
ID 875,536 48.6 118.29 244 0.5 17 22452
OK 873,755 48.7 111.76 2.29 -22.7 2.2 1717.6

Table 14-32: Gold Model Statistics for All Estimated Domains

Au (ppb) Estimate Comparative Statistics for All Domains
Estimate Count Mean Std. Dev. Ccv Min Median Max
CMP 32,189 15.3 28.38 1.86 0.5 4.0 916.0
NN 855,708 7.9 22.56 2.87 0.5 0.5 916.0
ID 875,526 7.8 16.35 2.09 0.5 1.0 4445
OK 874,150 7.9 15.38 1.96 -5.9 1.2 310.6

Table 14-33: Silver Model Statistics for All Estimated Domains

Ag (ppm) Estimate Comparative Statistics for All Domains
Estimate Count Mean Std. Dev. (9] Min Median Max
CMP 32,189 0.47 0.66 1.41 0.01 0.25 23.49
NN 855,635 0.26 0.53 2.07 0.01 0.01 23.49
ID 875,888 0.26 042 1.64 0.01 0.07 23.30
OK 874,512 0.26 0.40 1.54 -0.04 0.1 9.10

Table 14-34: Cobalt Model Statistics for All Estimated Domains

Co (ppm) Estimate Comparative Statistics for All Domains
Estimate Count Mean Std. Dev. cv Min Median Max
CMP 32,189 459 34.24 0.75 0.5 48.0 405.5
NN 856,542 25.2 31.38 1.25 0.5 0.5 405.5
ID 875,174 25.1 28.29 113 0.5 9.0 261.2
OK 873,393 25.3 27.70 1.10 -8.3 13.1 214.9

The overall reduction of the maximum, mean, standard deviation, and coefficientof variation (COV) within the OKand
ID models represents an appropriate amount of smoothing to account for the point to block volume variance
relationship. Thisis confirmed in Figure 14-11, comparing the Unit 1 copper cumulative frequency plots of each of the
models and drill-hole composites.
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Figure 14-11: Model Comparison Cumulative Frequency Plot (NN red, ID blue, Composites Black, OK Green)
145.6.2 Swath Plots

Swath plots were generated to compare average estimated grade from the OK method to the two validation model
methods (ID and NN). The results from the OK model, plus those for the validation ID model method are compared
using the swath plotto the distribution derived from the NN model. Figure 14-12 through Figure 14-14 show the Copper
Swath Plot for all estimated domainsin the rotated XY and Z directions respectively. The NN estimate, particularlyin
the Z direction shows less variability than the ID and OK estimates. This is a result of the NN estimate in Leapfrog
being unable to use the variable orientation applied to the ID and OK estimates. In order to prove this, a 2" ordinary
krige estimate (OK_CU2) withoutvariable orientation was done, and the same smoothing effect can be observed.
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Figure 14-12: Global Copper Swath Plot Along Rotated Easting
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Figure 14-13: Global Copper Swath Plot Along Rotated Northing
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Figure 14-14: Global Copper Swath Plot Along Elevation

Onallocal scale, the nearestneighbor model does notprovide a reliable estimate of grade, but on a much larger scale,
it represents an unbiased estimation of the grade distribution based on the total dataset. Therefore, if the OK model is
unbiased, the grade trends may show local fluctuations on a swath plot, but the overall trend should be similar to the
distribution of grade from the nearest neighbor. The NN estimate, particularlyin the Z direction shows less variability
than the ID and OK estimates. Thisis a result of the of the NN estimate in Leapfrog being unable to use the variable
orientation applied to the ID and OK estimates. In orderto prove this, a 2™ ordinary krige estimate (OK_CU2) without
variable orientation was done, and the same smoothing effect can be observed.

Overall, there is good correlation between the grade models, although deviations occur near the edges of the deposit
andin areas where the density of drillingis less and material is classified as Inferred resources.

145.6.3 Evaluation of Non-Sampled Intervals

There are significantamounts of non-sampled intervals in the database. The QP requested and received an export of
the complete assay database on June 7%, 2019, from PolyMetin order to verify the intervals were non-sampled. The
unsampled intervals were verified and the database contains 1,213 unsampled intervals totaling 79,772.2 ft.

Drilling conducted by US Steel accounts for 70,898.5 ft. of non-sampled intervals. The original sampling ofthese holes
was based on the presence of visibly mineralized material. PolyMet re-assayed all the available core with significant
sulfide content originally assayed by US Steel. The re-assaying program was conducted by experienced geologiss
familiar with the Duluth Complex mineralization. This means the remaining unsampled US Steel intervals were not
assayed eitherdue to missing core, or due to low sulfide content. The remaining 8,873.7 ft of un-assayed material is
from drilling conducted by PolyMet and were unsampled based on lithology.

In conclusion, the non-sampled intervals were replaced with below detection limitvalues for the resource estimationin
orderto preventthe smearing of grade in areas where mineralizationislikely not to be present.
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14564 Sectional Inspection

Bench plans, cross-sections, and long sections comparing modeled grades to the 10-ft composites were evaluated.
Sections displaying copper estimated grades and composite grades are shownin Figure 14-16 through Figure 14-18.
Thelocation ofthe sectionsis shownin Figure 14-15. The figure shows good agreementbetween modeled grades and
the drill-hole grades. In addition, the modeled blocks display continuity of grades along strike and down dip.
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Figure 14-15: Location of Estimate Sections
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Cross Section on Rotated Easting of Estimated Copper Grades
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Figure 14-16: Copper Cross Section Along Rotated Easting

Long Section Along Rotated Easting of Estimated Copper Grades
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M \3-PN220283
M 30Dec2022
Revision 0 113



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

Plan Section of Estimated Copper Grades
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Figure 14-18: Copper Plan Section
14.6 MINERAL RESOURCES

The mineral resources for the NorthMet Project are calculated at 795.2 million tons Measured and Indicated and
441.1 million tons Inferred. The mineral resources have been updated utilizing data from the 2018/19 winter infill driling
programwhich was concluded in late February 2019. The fourteen-hole, 9,190-foot program was designed to convert
resources from the Inferred category into the Measured and Indicated Resource classifications under NI 43-101
guidelines. In additional to the infill drilling, an eighteen-hole, 7,443-foot metallurgical sampling and condemnation
drilling program, which was drilled on 2018, was also included in the Resource update. The Mineral Resources and
grades are summarized in Table 14-37 and are reported inclusive of Mineral Reserves.

14.6.1 Net Smelter Return (NSR) and Cutoff

Foreach blockin the mineral resource model, the net smelter return (NSR) was calculated utilizing the same formulas
utilized by IMC in calculating the mineral reserves (see Section 15.1.3). The NSR calculation takes into account the
estimated metal recovery curves for each metal, the treatment charges, payment terms, deducts, penalties, shipping
charges and royalties. HRC reviewed the smelter terms and found them to be within industry norms. The NSR formula
utilized the metal prices as presented in Table 14-35 and included royalty deducts of 5% if the NSR was over $35.004,
4% if the NSR was under $35.00/tbut over $30.00/tand 3% if the NSR was under $30.00/. The resource metal prices
are based on a 15% increase to the reserve prices. Table 14-35 also shows the estimated average metal recoveries
for the resources which are calculated from the recovery curves presented in Section 13.6.
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Table 14-35: Resource Metal Prices and Estimated Recoveries

Metal Price Recovery
Copper ($/Ib) 3.66 91.0
Nickel ($/lb) 6.78 60.6
Cobalt ($/b) 28.75 30.0
Palladium ($/0z) 1,323 77.3
Platinum ($/0z) 1,265 71.1
Gold ($/02) 1,668 57.0

Silver ($/0z) 23.00 53.8

Table 14-36 summarizes the operating costs used to developthe $8.17/tNSR cutoffused as the base case for reporting
of mineral resources. The estimated operating costs were provided by PolyMet and the cutoff reflects the potential
economic, marketing, and other issues relevant to an open pit mining scenario based on a milling recovery process
producing copper and nickel concentrates. The operating costs are based on the potential savings and efficiencie s that
may be realized in the future with improvements over the currentreserve plan. The QP has reviewed the costestimates
and finds them to be within industry averages and adequate for reporting of the mineral resources.

Table 14-36: Estimated Process Operating Costs

Department Cost
Process Cost ($/) 7.30
Property G&A Costs ($/t) 0.57
Wastewater Treatment Costs ($/t) 0.30
Total Cost ($/t) 8.17
146.2 Testfor Reasonable Prospect for Eventual Economic Extraction

In orderto identify the mineralization that meets the test for reasonable prospects of eventual economic extraction, and
thus be classified as mineral resources, a Lerchs-Grossman pit shell was generated. The optimization parameters
utilized the NSR values calculated in each block based on the metal prices presented in Table 14-35 and the operating
costs presentedin Table 14-36. Mining costs for the optimization were estimated at $1.20/t mined at surface and for
every 50 feet of depth the mining costs increased $0.025/. Pit slope angles were restricted to 48 degrees.

The mineral resource estimate presented in Table 14-37 is inclusive of the mineral reserves. The resource has been
limited to the material that resides above the optimized pit shell. All mineralization below the optimized pit shell has
been excluded from any resource classification and is not considered to be part of the mineral resource.

14.6.3 Resource Statement

The mineral resource estimate for the NorthMet Project is summarized in Table 14-37. This mineral resource estimate
includes all drill data obtained as of September 20, 2022 and has been independently verified by the QP. Mineral
resources that are not mineral reserves do not have demonstrated economic viability and may be materially affected
by modifying factors including but not restricted to mining, processing, metallurgical, infrastructure, economic,
marketing, legal, environmental, social, and governmental factors. Inferred mineral resources are that part of a mineral
resource for which the grade or quality are estimated on the basis of limited geological evidence and sampling. Inferred
mineral resources do not have demonstrated economic viability and may not be converted to a mineral reserve. It is
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reasonably expected, though not guaranteed, that the majority of Inferred mineral resources could be upgraded to

Indicated mineral resources with continued exploration.

Table 14-37: Mineral Resource Statement for the NorthMet Project Inclusive of Mineral Reserves, Hard Rock
Consulting,LLC, September 20,2022

Volume | Density |Tonnage| Cu Ni Pt Pd Au Co Ag NSR Cu-Eq

(Mft3) | (stft’) | (Mst) (%) (%) | (ppb) | (ppb) | (ppb) | (pPm) | (PPm) | (USSH) | (%)

Measured| 3,417.7 0.092 3145 0.257 0.077 68 240 35 72 0.94 21.78 0.526

Indicated | 4,206.9 0.092 3871 0.248 0.073 66 229 33 68 0.93 20.74 0.502

M+ 7,624.6 0.092 701.6 0.252 0.074 67 234 34 70 0.94 21.20 0.513

Inferred | 4,791.4 0.092 4411 0.254 0.070 67 243 34 55 0.92 21.23 0.509
*Notes:

(1) The effective date ofthe 2022 Mineral Resource estimate is September 20,2022. The QP forthe estimate is Richard Schwering P.G., RM-
SME, of Hard Rock Consulting, LLC.

(2) Mineral resources are not mineral reserves and do nothave demonstrated economic viability.

(3) Mineral Resources are reportedinclusive of Mineral Reserves at a $8.17 NSR cut-off. The Mineral Resources are considered amenabk to
open pit mining and are reported withinan optimized pit shell. The pit optimizationis based on total ore costs of $8.17/t processed, mining
costs of $1.20/t at surface and increasing $0.025/t forevery 50 ft of depth andpit slope anglesof 48 degrees.

(4) Cu-Eq (copperequivalent grade) is based onthe mill recovery to concentrates and metal prices shown in Table 14-35. Mill recoveries were
based on average recoveries of 91.0% for Cu, 60.6% for Ni,30.0%for Co, 77.3%for Pd, 71.1% for Pt, 57.0%for Au and 53.8% for Ag.

(5) CopperEquivalent (Cu Eq)= ((Cu head grade x recovery x Cu Price)) + (Ni head grade x recovery x Ni Price) + (Pt head grade x recovery
X Pt Price) + (Pd head grade x recovery x Pd Price) +(Au head grade x recovery x Au Price) + (Co head grade x recovery x Co Price) + (Ag

head grade x recovery x Ag Price))/ (Cu recovery x Cu Price).
(6) Tonnage is estimatedin US Customary Units and grade estimates are in metric units and percent.

(7) Mineral resource tonnage and contained metal have beenroundedto reflectthe accuracy ofthe estimate, and numbers may notadd due to
rounding
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15 MINERAL RESERVE ESTIMATES

The pits were evaluated according to the updated Measured and Indicated Resources and demonstrated to be
economically viable; therefore, Measured and Indicated Mineral Resources within the final pit design have been
converted to Proven and Probable Reserves. The mineral reserves use the terminology, definitions and guidelines
giveninthe CIM Standards on Mineral Resource and Mineral Reserves (May 2014). All inferred material was classified
as waste and scheduled to the appropriate waste stockpile.

151 CALCULATION PARAMETERS

The pit designs used in this study were compared with pit optimizations run on the updated operating costs and metal
prices used in this reportand were found to be well within the optimized shells. The optimized shells were only used to
confirm the validity of the pit designs and to report the minable resource.

15141 Pit Slopes

The pit slopes for the pit and internal phase designs followed the recommendations from the June 2006 Golder
NorthMet Open Pit Rock Slope Design Report which was reviewed by IMC, and the recommended inter-ramp and
overall pit wall recommendations have been incorporated into the designs.

The Golder report indicated inter-ramp angles of 51.4 degrees for all sectors, except one, were possible. Thatone
sector utilized an inter-ramp angle of 55.1 degrees and was achieved with a bench face angle of 70 degrees versus
the other sectors’ 65-degree face angle. The areaimpacted by the increased bench face anglewas minimal. To simplify
the pit design, all areas were designed with a bench face angle of 65 degrees.

The Golderreportalso included the following design recommendations which are incorporated into the pitwall slopes:

¢ In cases where the vertical lift is less than 400 ft between haul ramps, a 33.2 ft catch benchis included every
100 ft of vertical lift to achieve an inter-ramp angle of 51.4 degrees.

¢ In cases where the vertical lift exceeds 400 ft between haul ramps, an additional 27.2 ft is added to one of the
normal 33.2 ft catch benchesto achieve an overall slope angle 0f 49.1 degrees.

15.1.2 Dilution and Mining Losses

The mineral resource estimate for NorthMetis considered to be internally diluted by compositing. HRC also calculated
an external diluted grade for all of the grade elements; these diluted grades were used by IMC for the mineral reserve
calculation. To apply the external dilution, each side of every block with an NSR value of $9.39.t or greater was queried
to determineifit had a waste block adjacentto any side.. If the adjacentblock was determined to be waste (less than
$9.39/t NSR), then 12.5% of the waste block was included in a weighted average grade estimate for the block. The
12.5% ofthe waste blockiis calculated based on a wedge with a 12.5-foot-wide bottomincluded as dilution. If two sides
of the block are adjacentto waste then the dilution percentis 22%, three sides would be 30%, and all four sides would
be 36.0%. Any ore block surrounded on all sides by blocks with an NSR value equal to or greater than $9.39/t received
no external dilution;in other words, an ore block surrounded by ore blocks was not diluted.

This was applied to all metals and on average, the dilution percentages for the blocks contained within the mineral
reserve pit design and above the $9.39/t NSR cutoff grade (the internal cutoff grade including the costs for process,
G&A and water treatment) are:

e Copper=1.60%
e Nickel=0.89%
e Platinum=1.59%
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Palladium=1.67%
Gold=1.62%
Cobalt=0.50%
Silver=0.87%

151.3 Cutoffand NSR Calculation

The mineral reserves are reported using a $9.39/t cutoff inside ofthe final pitdesign which includes the estimated plant
operating costs, all G&A costs, and the water treatment costs during pit operation and shownon Table 15-1.

Table 15-1: Mineral Reserve NSR Cutoff

NSR Cutoff, $/t
Process Cost (including rail haulage of ore) $8.39
Property G&A Costs, per ton of ore $0.66
Wastewater Treatment Costs, per ton of ore $0.34
Total Cost per ton ore $9.39

In order to apply the cutoff for the tabulation of the mineral reserve, each block in the mineral resource model was
assigned an NSR (Net Smelter Return) value calculated in $/ton. Metal prices used for the estimate are presentedin
Table 15-2.

Table 15-2: Mineral Reserve Metal Prices

3 Year Average Metal Prices (January 31,2016)
Copper $3.16 $/lb
Nickel $5.90 $/b
Cobalt $25.00 $/b
Palladium $1150 $loz
Platinum $1100 $loz
Gold $1450 $loz
Silver $20.00 $loz

Toaccountfor the variable metal recoveries based on each block’s grade, the results from the Beneficiation Pilot Plant
campaigns and various metallurgical sampling campaigns were used to model elemental recovery versus the head
assay. The total average percent mill recovery based on the mineral reserve averaged head grades for elements
presented in Table 15-3, except Co, is derived from the natural log (In) of the head grade for that element. The mill
produces a bulk concentrate which is sub-divided to Cu, Ni,and Pyrrhotite concentrates. The average percentrecovery
of each element (based on the average gradesin the mine schedule) is distributed across each concentrate as shown
in Table 15-3.

M \3-PN220283

M 30Dec2022
Revision 0 118



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

Table 15-3: Plant Recovery to Concentrates of Reserve Blocks

. Average Recovery to Concentrates
Metal Overall Mill Recovery Formula : .

Copper Nickel Pyrrhotite Copper
Copper (Cu), % 5.6511 xIn (Cu) + 98.76 78.77% 8.75% 4.50% 92.03%
Nickel (Ni), % 20.664 x In (Ni) + 114.68 6.12% 64.22% 8.00% 64.22%
Cobalt (Co), ppm 3.54% 26.46% 0.00% 30.00%
Palladium (Pd), ppb 6.9122 x In (Pd/1000) + 87.29 40.32% 19.86% 10.00% 70.19%
Platinum (Pt), ppb 15.438 xIn (Pt/1000) + 112.82 32.62% 48.93% 12.00% 93.56%
Gold (Au), ppb 15.417 xIn (Au/1000) + 120.13 40.03% 10.01% 10.00% 60.04%
Silver (Ag), ppm 28.635 xIn(Ag) + 55.66 38.92% 9.73% 10.00% 58.65%

The NSR calculation also takes into account all concentrate treatment charges, refining, payable deductions, and
shipping charges for concentrates and precipitates produced. Only the copper and nickel concentrate values are
included in the mineral reserve NSR value per ton. The treatment charges were provided by PolyMet, based on
projected market conditions. Forcopper concentrates these charges are estimated to be $75 pertonne of concentrate
smelted and 7.5 cents per pound of copper refined. Payable metal factors are 96.5% for copper, 97% for gold and
90% for platinum, palladium, and silver. Nickel concentrates do notincur a directtreatmentor refining charge. Payable
factors metals containedin nickel concentrates are assumedto be 67% for nickel, 30% for copper, 43% for platinum
and palladium, 50% for gold, 20% for silver, and 55% for cobalt.

A royalty related to mineral rights is applied to the combined NSR of the copperand nickel concentrates based on the
following royalty schedule: NSR less than $30, 3% royalty; NSR between $30 and $35, 4% royalty; NSR greater than
or equal to $35, 5% royalty is applied.

15.2 MINERAL RESERVE ESTIMATE

Proven and Probable Mineral Reserves of 289.154 milliontons are reported within the final pitdesign used for the mine
production schedule and shown in Table 15-4. All inferred material was classified as waste and scheduled to the
appropriate waste stockpile. The final mineral reserves are reported using a $9.39 NSR cutoff inside the pit design
using the diluted grades. Both the mineral resource and mineral reserve estimates take into consideration metallurgical
recoveries, concentrate grades, transportation costs, smelter treatment charges and royalties in determining NSR
values. Table 15-4 also shows the mineral reserves by classification category and grade. The Qualified Person
responsible for the Mineral Reserve estimate is Herb Welhener, vice presidentof IMC.
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Table 15-4: Mineral Reserve Statement-October 2022

Grades (Diluted)
Tonnage . . . .
Class (x1,000) Copper Nickel Platinum | Palladium Gold Cobalt Silver NSR Cu-EQ
(%) (%) (ppb) (ppb) (ppb) (ppm) (ppm) $iton (%)
Proven 173,031 0.292 0.085 80 275 40 74.42 1.06 21.51 0.602
Probable 116,123 0.286 0.082 78 263 38 73.65 1.09 21.10 0.590
Total 289,154 0.290 0.084 79 270 39 7411 1.07 21.35 0.597
*Notes:
(1) Mineral reserve tonnage and contained metal have been rounded to reflect the accuracy of the estimate, and numbers may not add due
to rounding.

(2) Allreserves are stated above a $9.39 NSR cutoff and bound within the final pit design.

(3) Tonnage and grade estimates are in Imperial units on a diluted basis

(4) At a waste:ore strip ratio of 1.36 (rounded), totaltonnage within the pit is 681,463 ktons.

(5) Cu-Eq values are based on the metal prices in Table 15-2 and total mill recoveries in Table 15-3.

(6) CopperEquivalent (CuEq) = ((Cu head grade x recovery x Cu Price) + (Ni head grade x recovery x Ni Price) + (Pt head grad e x recovery
x Pt Price) + (Pd head grade x recovery x Pd Price) + (Au head grade x recovery x Au Price) + (Co head grade x recovery x Co Price) +

(Ag head grade x recovery x Ag Price))/ (Cu recovery x Cu Price)

15.3 FACTORS THAT MAY AFFECT THE MINERAL RESERVE ESTIMATE

The mineral reserves are based on pit designs within the currently established footprints for disturbance areas
evaluated in the FEIS and permitting. Pit optimizations run on the updated operating costs and metal prices used in
this report, suggested pits that are larger than the current pit designs. If PolyMet were to decide to extend the mine life,
the additional material excluded from the current pit design could be reviewed in an updated detailed mine planand
economic evaluation. If positive results are achieved, that additional material could be converted to mineral reserves,
indicating a potential upside to the Project. This would more than likely require an updated Feasibility Study as the
current project has been designed and costs estimated to the pit size evaluatedin the FEIS and permit applications.
In addition, as discussedin other sections of this Study, such changes could require additional environmental review
and permitting.

The mineral reserves are based on the resource model, metal prices and recoveries, and costs presented in this report
Any changes to these could impact the mineral reserves estimate.
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16 MINING METHODS
16.1 OPEN PIT MINE PLAN
The NorthMet Project contains mineralization ator near the surface that is ideal for open pit mining methods.

Miningis planned on a 7 day per week schedule, with two 12-hour shifts per day. Other mining schedules may prove
to be more effective but are notexpected to significantly change Projecteconomics. The mine planincludes 225 million
tons of ore at an overall strip ratio of 1.80:1. Mining is planned in three pits: The East Pit, the Central Pit, and the West
Pit. As mining of the Central Pit commences, it will extend into the East Pit, thereby joining the pits. The combined pit
will be referred to as the East Pit.

The method of material ransport evaluated for this study is open pit mining using two 36.6-yd? hydraulic front shovels
as the main loading units with a 22.5-yd? front end loader as a backup loading unit. The material will be loaded into
240-ton haul trucks and the ore will be hauled to the rail transfer hopper for rail haulage to the mill or ore surge pile
(OSP) areas, and the waste rock to waste stockpiles or pit backfills.

During the first half of the operation, the more reactive waste rock mined will be placed in two temporary stockpiles
(one west of the East Pit referred to as the Category 4 Stockpile, and one south of the East Pit referred to as the
Category 2/3 Stockpile), and the least reactive waste rock will be placedina permanentstockpile north of the West Pit
(referred to as the Category 1 Stockpile). Once mining is completed in the EastPit, the more reactive waste rock mined
will be placed directly in the East Pit as backfill. The more reactive waste rock in the Category 4 Stockpile (in the
location of the future Central Pit) will then be relocated as backfill into the East Pit, thus clearing the area for mining of
the Central Pit. The Category 2/3 Stockpile will be moved into the West Pit as backfill at the end of mining. Once
mining is completed in the Central Pit, waste rock will be backfilled into that pit, also. By the end of the mine life, all of
the more reactive waste rock will be placed as backfillin the pits. As the least reactive waste rock is mined, it will be
placed in the permanent Category 1 Stockpile untilit is completed then into the East and Central Pits as backfill. The
three mine pits will flood with water after mining and backfilling are completed, which resultsin the more reactive waste
rock being permanently disposed of sub-aqueously. The general Mine Site layout, including pits, waste rock stockpiles,
ore surge pile (used for temporary storage for ore), rail transfer facility, and overburden storage and laydown area are
shownon Figure 16-1.
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Figure 16-1: Mine Site Layout
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16.2 RESOURCE MODEL REVIEW

IMC was requested to perform a brief review ofthe block model for the NorthMet Projectin St. Louis County, Minnesof,
US. The model review was based on a 40-ft bench model provided to IMC during August 2015 by HRC. IMC also
received a report that described the modeling procedures for a prior block model based on 20-ft benches. It was
reported to IMC that the procedures were similar between the 20 ft and 40 ft bench heightmodels. IMC subsequenty
received a 50 ft bench height resource model (documented in Section 14) which used the same grade estimation
procedures as used for the 40 ft model reviewed by IMC. The difference in copper and nickel grades (the primary
economicmetals in the deposit) between the 40 ft and 50 ft models is in the third decimal place resultingin less than
0.5% difference in head grades.

The NorthMet deposit is a polymetallic deposit with copper, nickel, gold, silver, platinum, palladium, and cobalt
contributing to economics.

It is also noted that IMC did work on the Project, including resource modeling, for the 2001 Preliminary Feasibility
Study, and so has priorknowledge concerning the Projectdata and the geologic setting.

IMC has concluded that the resource block model is adequate for mine planning studies and the mineral reserve
estimate in the main depositarea where the open pit designs are located. The IMC review is documented in a memo
to PolyMet from Michael Hester of IMC dated March 29, 2016.

16.3 DEFINITION OF MATERIAL TYPES

The material mined from the open pit can be divided into three material types: ore, waste rock and overburden.

16.3.1 Ore Classification

The ore tonnage is subdivided into ore that is hauled from the pit to the rail transfer hopper for shipment to the
processing plantand ore thatis stored in a temporary stockpile (ore surge pile). The discussion of the development of
the NSR value per ton on the diluted model gradesis included in Section 15.1.3 of this report.

16.3.2 Waste Rock Classification

Waste Rock has been categorized into four categories defined according to the geochemical and associated acid -
producing and metal-leaching properties ofthe waste rock. These waste rock categories and classification parameters
are based on the sulfurgrade and are summarizedin Table 16-1.

Table 16-1: Waste Rock Classification

Waste Rock Categorization Sulfur Content (%S)®
Category 1 %S <0.12
Category 2 0.12< %S <0.31
Category 3 0.31<%S<0.6
2
Category 4( ) 0.6 <%S
Note:
(1) In general, the higherthe rock’s sulfur content, the higher its potential for generating Acid Rock Drainage (ARD) or leaching
heavy metals.

(2) Category 4 Includes all Virginia Formation rock.
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The decision on where to haul the waste rock will depend on the rock’s waste category, which was developed through
a sampling and analysis program approved by the MDNR. During the first nine years of mining, Category 2, 3 and 4
waste rock will be placed on the temporary Category 2/3 or Category 4 Stockpiles. After mining of the East Pit is
completed, Category 2,3 and 4 waste rock will be placed directly in the East Pitas backfill starting in Year 10. Category
2, 3 and 4 waste rock will also be used to backfill the Central Pit, after mining ceases in that pitin Year 14. The material
in the temporary Category 4 Stockpiles will be relocated to the East Pit for subaqueous disposal during Year 10 and
11, thus making way for mining in the Central Pit during years 12 to 14. The waste rock in the Category 2/3 stockpile
is move to the bottom of the West Pit at the end of mining and the Category 2/3 stockpile footprintis reclaimed. The pit
backfill tonnage represents approximately 48% of the waste rock mined during the production schedule. The remaining
42% of the rock waste is stored the permanent Category 1 Stockpile.

16.3.3 Waste Rock Stockpile Liners

With the exception of the Category 1 Stockpile, the waste rock stockpiles and the Ore Surge Pile (OSP) are all
temporary and will include liner systems to capture water passing through the stockpiles. In liner construction areas
where the underlying soils are not geotechnically stable, unsuitable material will be removed, and a stable foundation
will be built with suitable construction material. Stockpiles will be constructed using foundation underdrains, if
necessary, to provide gravity drainage where elevatedgroundwateris encountered to preventor minimize the p otential
for excess pore pressuresin linerfoundation soils as the stockpile is loaded. In addition, the liner systems will consist
of ahydraulic barrierlayer (geomembrane) underlain by a compacted soil liner to limitthe downward infiltration of water
through the liner system, and an overliner drainage layer constructed above the hydraulic barrier layer to promote the
conveyance of water that reaches the barrierlayer to a collection and removal point along the barrier layer via gravity.
These three design details (hydraulic barrier, compacted soil liner, and overliner drainage layer) and underdrains, if
necessary, enhance liner effectiveness and integrity.

Category 1 waste rock will be disposed in the only permanent stockpile at the Mine Site, which will be located north
and west of the West Pit. The Category 1 Stockpile contains non-acid rock drainage (ARD) generating rock; therefore,
it will be constructed differently than the temporary Category 2/3 and Category 4 Stockpiles and Ore Surge Pile that
will contain rock with potential to generate ARD. A groundwater containment system will be constructed around the
Category 1 Stockpile to collect stockpile drainage. The groundwater containment system will consist of a low
permeability compacted soil barrier combined with a drainage collection system along the toe of the stockpile.

The Category 2/3 and Category 4 Stockpiles and OSP will be temporary and will not have cover systems.

The Category 1 Stockpile will have a cover system to limit water infiltration through the stockpile during reclamation
and long-term closure. The stockpile cover will be constructed incrementally as waste rock placementin each area of
the stockpile reachesfinal grade.

16.34 Overburden Classification

Overburden at the Mine Site has been divided into three categories based on physical and chemical properties;
saturated mineral overburden (saturated overburden), unsaturated mineral overburden (unsaturated overburden) and
organicsoils (peat). The classification of the mineral overburden as saturated or unsaturated is based primarily on the
location of the water table; unsaturated overburden is located above the water table, and saturated overburden is
located below.

Waste characterization indicates that some of the saturated overburden containsiron sulfides and produces lower pH
water in laboratory tests, implying that saturated overburden should be managed as a reactive mine waste. In certain
applications, saturated overburden may be used as construction material. These applicationsinclude locations where
drainage water will be collected, where the overburden will be placed back in a saturated location, or where applicable
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surface and groundwater standards will be met. Saturated overburden not used for construction will be commingled
with waste rock in the temporary waste rock stockpiles that have membrane liners and ultimately relocated to the pits
for subaqueous disposal or directly placed in pit backfills after Year 9.

Unsaturated overburden will be used as general-purpose construction material on-site, as needed. At times when the
construction demands are not as great as the supply, the excess unsaturated overburden will be temporarily stored in
the Overburden Storage Laydown Area (OSLA) or in areas of the Category 1 Stockpile. In reclamation and long-term
closure, excess unsaturated overburden will be utilized in the East Pit wetland development or placed on the upper
benches of the West Pit Lake.

Peat will be used for restoration and reclamation activities at the Mine Site. This may include the development of
wetlands in the East Pit and within the reclaimed temporary stockpile footprints. Peat will also be mixed with
unsaturated overburden to increase the organic content for restoration material across the Mine Site, including over
the geomembrane cover of the Category 1 Waste Rock Stockpile. Excess peat will be stored in the OSLA until it is
used for reclamation.

16.4 GEOTECHNICAL

The pit slopes for the pit and internal phase designs were based on the recommendations fromthe June 2006 Golder
Rock Slope Design Report which was reviewed by IMC, and the recommended inter-ramp and overall pit wall
recommendations have been incorporated into the designs.

The Golderreportalso included the following design recommendations which are incorporated into the pitwall slopes:

¢ In cases where the vertical lift is less than 400 ft between haul ramps, a 27.2 ft catch benchesincluded every
100 ft of vertical lift to achieve an inter-ramp angle of 51.4 degrees.

e Incaseswhere the vertical lift exceeds 400 ft between haul ramps, a 32-ft catch bench isincluded every 100 ft
of vertical lift to achieve aninter-ramp angle of 49.1 degrees.

PolyMet is undertaking additional geotechnical drilling in the 22/23 winter season.
16.5 PiT DESIGN

IMC compared the pit designs for this study with pit optimizations run on the updated costs and metal prices used in
this report and found that the pit designs were well within the optimized shells. The pits were designed into six phases
with the East Pit mined in two phases, the Central Pit in one phase and the West Pit in three phases.

Figure 16-2 and Figure 16-3 delineate the pits at Mine Year 1 and 22 (completion of mining and temporary stockpiles
removal), but do not represent the exact mining sequence overtime.

Pit slopes were designed based on the recommendations by Golder Associates, as noted above. Haul roads were
designed ata width of 122 ft, which provides a safe truck width (27°3” canopy width) to running surface width ratio of
1:3.5, including a 26.5-ft width for a bench on the edge of the road. Maximum grade of the haul roadsis 10%. The pit
design criteria are presentedin Table 16-2.
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Table 16-2: Pit Design Criteria

Mine Design Criteria
Pit Design Criteria Parameter
Inter-ramp Angles with less than 400’ between ramps 51.4°
Inter-ramp Angles with greater than 400’ between ramps 49.1°
Face Angles 65°
Catch Bench (<400’ between ramps) 33.2 1t
Catch Bench (> 400’ between ramps) 33.2 ft plus an additional 27.2 ft to one of catch benches
Catch Bench Vertical Spacing 100 ft
Minimum Turning Radius 200 ft
Ramp Widths 122 ft
Ramp Grade 10%
16.6 PREPRODUCTION DEVELOPMENT

The preproduction mine development will be carried out by contractors until bedrock has been uncovered. Clearing,
grubbing and harvesting of marketable timber and biomass will be completed as part of Mine Site development and
mining. The surface overburden consists of glacial till and peat. Final pre-stripping overburden bank slopes will be
maintained at a slope that is not steeper than 2.5H:1V. Excavated peat will be stockpiled in the OSLA or near
construction footprints until it can be reused for construction and other on-site reclamation. The remaining glacial fil
fraction of the overburden will also be removed from the pit footprints and, where necessary, within the stockpile liner
footprints, separated based on being saturated or unsaturated, and hauled to the appropriate construction or disposal
areas, as described in Section 16.3 4.

Pre-production mine development will utilize on-site construction materials, where possible, including overburden
materials and Category 1 waste rock, once available. Additional construction materials will be obtained, as approved
by the MDNR. Potential construction materials include waste rock from the state-owned waste rock stockpile located
approximately 5 miles west of the Mine Site along Dunka Road, and possibly waste rock and overburden from the
inactive (LTVSMC) Area 5 Mine Site to the north and east of the FTB.

Before mining operations can begin, the Mine Site infrastructure, facilities and water management systems must be
developed. Mine Site development will take 18-24 months. In the area of the pits, the pre-mining clearing, grubbing
and overburden removal will be staged by pit area and completed during the year ahead of rock mining.

16.7 PRODUCTION SCHEDULE

The production schedule is driven by the nominal ore rate of 32,000 STPD equivalentto 11.6 million tons per annum
(average of 362.5 days per year, or 99% availability) with a 20-year mill life. Mining is planned on a 7 day per week
schedule, with two 12-hour shifts per day. The mine plan includes 225 million tons of ore and an overall strip ratio of
1.80:1. The production schedule has been calculated on an annual basis for the life of the mine.

The cutoff grade used for the mine schedule is based on the NSR values assigned to the block model described in
report Section 15.1.3. The NSR value is based on the diluted metal grades and the dilution approach is describedin
Section 15.1.2. An elevated cutoff is usedin the early mining years to achieve a higher metal content in the mill feed
tonnage. The NSR cutoff ranges between $14.00/t to $12.00/t during years 1 through 13 and then is $9.39/t for years
14 through 20. The cutoffs for the mill ore are shown on Table 16-3 as part of the annual production schedule.
The $9.39/t NSR cutoff covers the cost of processing, site G&A and wastewater treatment on a perton of ore basis.
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16.71 Yearly Production

The Life of Mine (LOM) schedule was developed on an annual basis for all years. Milling of the mined ore begins in
Year 1 and ramps up to full production; a total of 8.7 Mt are milled during Year 1, approximately 75% of a full year's
production rate. The yearly mine production schedule showing ore and waste tonnages is presented in Table 16-3.
The mill feed schedule showing all the metal grades is presentedin Table 16-4.
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Table 16-3: Yearly Mine Production Schedule

Total YEAR YEAR YEAR VYEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR VYEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Ore Mined NSR cutoff--> 14.00 14.00 14.00 14.00  13.00 12.00 12.00  12.00 12.00 12.00  12.00 12.00 12.00 9.39 9.39 9.39 9.39 9.39 9.39 9.39 0.00 0.00 0.00 0.00 0.00
ktons 225,000 8,700 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 7,500 0
Diluted NSR318royMI 2243 | 24.09 2522 2433 2480 2356 23.78 2322 2269 22.81 2216 2183 2383 2318 2136  20.96  20.09 18.33 19.85 2090 21.93 0.00
Cu,% 0.304 0320 0340 0320 0332 0.316 0318 0.314 0308 0.309 0.305 0306 0.316 0.305 0.295 0.284 0256 0.258 0.282 0.293 0.313 0.000
Ni, % 0.087 0.099 0.102  0.089  0.091 0.084  0.085  0.091 0.090 0.086 0.089 0.090 0.092 0.093 0.08 0.080 0.067 0.072 0.080 0.083 0.088 0.000
Diluted CuEq, % 0.631 | 0.664 0.700 0.678 0.692 0.662 0.665 0.647 0.633 0.641 0.627  0.621 0.672 0654 0.604 0593 0568 0.526 0.566  0.590 0.616 0.000
Mill Feed NSR cutoff--> 14.00 14.00 14.00 14.00  13.00 12.00 12.00  12.00 12.00 12.00  12.00 12.00 12.00 9.39 9.39 9.39 9.39 9.39 9.39 9.39
ktons 225,000 8,700 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600 7,500
Diluted NSR318royMI 22.43 | 24.09 2522 2433 2480 2356 23.78 2322 2269 2281 2216 2183 23.83 2318 2136 2096 20.09 18.33 19.85 2090 21.93
Cu,% 0.304 0320 0340 0320 0332 0.316 0318 0.314 0308 0.309 0.305 0306 0.316 0.305 0.295 0.284 0256 0.258 0.282 0.293  0.313
Ni, % 0.087 0.099 0.102  0.089  0.091 0.084  0.085  0.091 0.090 0.08 0.089 0.090 0.092 0.093 008 0.080 0.067 0.072 0.080 0.083 0.088
Diluted CuEq, % 0.631 | 0.664 0.700 0.678 0.692 0.662 0.665 0.647 0.633 0.641 0.627  0.621 0.672 0654 0.604 0593 0568 0.526 0.566  0.590 0.616
Waste Total 406,014 21,928 27,507 27,408 27,613 27,668 25225 19,636 14,090 14,726 18,026 19,777 20,587 18,006 19,715 21,101 11,400 15,978 20,769 21,217 13,637
ktons
Cat1 239,473 16,523 18,077 16,554 19,681 20,647 18,624 12,308 6,679 7,444 8143 8,035 9,615 7,433 13,067 15136 9642 8,314 9,000 8,575 5,886
Cat2 103,810 1,970 4,939 7,031 5372 5373 4916 4,786 4,734 5008 6,724 7,283 5637 5312 3,892 3,868 1,526 5373 8392 7,570 4,104
Cat3 39,191 1,590 2,256 2,941 1,812 1,197 1,368 1,939 1,787 1,513 2,264 2,632 3,280 3,133 1,727 1,377 149 1,858 2,459 2,518 1,391
Cat4 23,540 1,845 2,235 882 748 451 317 603 890 761 895 1,827 2,055 2,128 1,029 720 83 433 828 2,554 2,256
Total ktons Mined 631,014 | 30,628 39,107 39,008 39,213 39,268 36,825 31,236 25,690 26,326 29,626 31,377 32,187 29,606 31,315 32,701 23,000 27,578 32,369 32,817 21,137
Re-handle, ktons
Waste Rockto pit 103,156 5,000 3,732 12,500 37,750 44,174
backfill
Total ktons moved 734,170 | 30,628 39,107 39,008 39,213 39,268 36,825 31,236 25,690 26,326 34,626 35,109 32,187 29,606 31,315 32,701 23,000 27,578 32,369 32,817 33,637 37,750 44,174
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Table 16-4: Yearly Mill Feed Schedule

Total |Year-1| Year1| Year2 | Year3 | Year4 | Year5 | Year6 | Year7 | Year8 | Year9 | Year10|Year11| Year12| Year13| Year14 | Year15 | Year16 | Year17 | Year18 | Year19 | Year20
Mill Feed NSR cutoff 14.00| 14.00( 14.00( 14.00| 13.00| 12.00| 12.00| 12.00| 12.00( 12.00| 12.00| 12.00( 12.00 9.39 9.39 9.39 9.39 9.39 9.39 9.39
ktons 225,000 8,700 [ 11,600| 11,600 11,600( 11,600| 11,600| 11,600 11,600 11,600| 11,600 | 11,600 | 11,600 11,600 11,600 11,600 11,600| 11,600 11,600| 11,600 7,500
NSR, $/t 22.43 2409 2522| 24.33| 24.80| 2356 | 23.78| 23.22| 22.69| 22.81| 22.16( 2183 23.83| 23.18 21.36 20.96 20.09 18.33 19.85 20.90 21.93
Cu,% 0.304 0.320( 0.340| 0.320| 0.332| 0.316| 0.318| 0.314| 0.308| 0.309| 0.305( 0.306| 0.316| 0.305 0.295 0.284 0.256 0.258 0.282 0.293 0.313
Ni, % 0.087 0.099( 0.102| 0.089| 0.091| 0.084| 0.085| 0.091| 0.090( 0.086| 0.089( 0.090| 0.092| 0.093 0.085 0.080 0.067 0.072 0.080 0.083 0.088
Co, ppm 75.14 7118 | 80.64| 7518| 75.86| 73.45| 73.09| 72.80| 7294| 75.82| 80.24( 8166 79.98| 79.12 79.88 73.75 68.01 70.05 71.28 71.60 75.30
Pt, ppb 84.23 79.65( 79.10| 97.85| 96.08| 101.62| 96.05| 74.99| 74.71| 91.18| 83.06( 74.04| 84.04| 83.59 76.05 84.04| 111.03 83.22 66.79 70.58 71.31
Pd, ppb 287.11 31406 | 317.52| 324.56| 322.25| 308.34 [ 317.95| 309.75| 295.36| 290.01| 266.84 | 254.99 | 314.51| 301.79| 260.65| 270.47| 286.37| 221.65| 241.96| 262.55| 256.61
Au, ppb 41.42 36.62 | 41.23| 49.79| 47.57| 4885| 4518| 37.39| 36.61| 43.13| 41.22( 3936 42.21| 41.70 38.23 39.99 48.40 37.98 35.06 36.88 38.77
Ag, ppm 1.11 1.10 1.22 1.14 1.20 117 1.17 1.13 1.18 1.15 1.12 1.09 1.16 1.13 1.09 1.07 0.94 0.94 1.03 1.05 1.08
S, % 0.64 0.79 0.90 0.65 0.66 0.52 0.56 0.72 0.74 0.65 0.71 0.70 0.64 0.67 0.69 0.55 0.38 0.49 0.55 0.62 0.72
CuEq, % 0.631 0.664 | 0.700| 0.678| 0.692| 0.662| 0.665| 0.647| 0.633| 0.641| 0.627( 0.621| 0.672| 0.654 0.604 0.593 0.568 0.526 0.566 0.590 0.616
Contained Copper Pounds x 1000
peryear 55,680 | 78,880 74,240 77,024 | 73,312 73,776 | 72,848 71,456| 71,688 | 70,760 | 70,992 73,312 70,760| 68,440| 65888 | 59,392 59,856 | 65424| 67,976| 46,950
cumulative 55,680 | 134,560 ( 208,800 | 285,824 | 359,136 [ 432,912 | 505,760 | 577,216 | 648,904 | 719,664 | 790,656 | 863,968 | 934,728| 1,003,168 | 1,069,056 | 1,128,448 1,188,304 | 1,253,728 1,321,704 | 1,368,654
Year-1| Year1| Year2 | Year3 | Year4 | Year5 | Year6 | Year7 | Year8 | Year9 | Year10|Year11| Year12| Year13| Year14 | Year15 | Year16 | Year17 | Year18 | Year19 | Year20
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16.7.2 Pit and Stockpile Progression Maps

Maps have been developed showing the progression of pit mining, stockpile geometries and backfilling of completed
pits at the end of selected years based on the mine production schedule shownin Table 16-3. The haul routes used to
transport the material are also shown.
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Figure 16;3: Pit Shell Map - End of Year 22
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16.8 WATER MANAGEMENT SYSTEM

Waterat the Mine Site will be segregated as mine water and stormwater. Mine wateris defined for this Projectas water
that has contacted surfaces disturbed by mining activities, such as drainage collected on stockpileliners, pitdewatering
water, saturated overburden dewatering water, and runoff contacting ore, waste rock, and Mine Site haul road surfaces.
Mine water is collected by mine water management systems at the Mine Site. Mine water runoff from the overburden
storage and laydown area or saturated overburden will be routed to the FTB or used to backfill the East Pit during later
years of the operation. The rest of the mine water would go through treatment by chemical precipitation or membrane
separation treatment priorto discharge tothe FTB or, after closure, to the Mine Site

Water at the Plant Site will also be segregated into process water and stormwater. Water collected in the FTB seepage
capture systems will be routed to the FTB or WWTS for treatment by membrane separation prior to discharge to
wetlands downstream of the FTB seepage capture systems.

Stormwater includes runoff that has not been exposed to active mining activities and includes non-contact, industrial,
and construction storm water. These include runofffrom natural, stabilized, or reclaimedsurfaces, or construction areas
consisting primarily of unsaturated overburden or peat. Once areas are reclaimed, runoff is considered stormwater.
Stormwater is routed to sedimentation ponds prior to discharge off-site to tributaries to the Partridge River.

A diagram of the Process Plant Water Balance is included in Figure 16-4.
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Raw Water
138 m*h

Water in Total Concentrate
3.7 m*h

Tailings @33.1% salids
2639 m3/h water

Top-up Process Water
655 m¥h

Process Plant

Non recoverable:
(Assume 30% of tailings)
789 m3h water

sl

TSF

Return from TSF @ 70%
1849 m*/h

SP0549 NorthMet Project
Water Block Flow
October 2015

Figure 16-4: Process Plant Water Balance
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16.9 MINING EQUIPMENT
16.9.1 Production Schedule Parameters

The mine production schedule isbased on a 7 day perweek schedule, with two 12-hour shifts per day. There are four
crews plannedto cover the rotating schedule. Each 12-hour shift has a one-hourand 20-minute allowance for lunch,
equipmentinspections, and the start and ending of the shift for a total of 10.67 effective working hours. Blasting will
take place during the day. A job efficiency factor of 50 minutes of work per 60 minutes of scheduled work is included
to calculate the net productive operating hours per shift that equipmentwill be doing work. The job efficiency factor is
an allowance for unscheduled delays throughoutthe shiftwhich impede work. Table 16-5 shows typical shiftand yeary
schedule parameters.

Table 16-5: Mine Schedule Parameters

Mine Schedule
Crews 4
Shifts/Day 2
Hours/Shift 12 hr. (720 minutes)
Lunch, Breaks, etc. 50 minutes
Equipment Inspection 10 minutes
Start-up, Shutdown & Blasting 10 minutes
Fueling, Lube & Service 10 minutes
Scheduled Productive Time 640 minutes
Job Efficiency (50 minutes/hour) 83.3%
Net Productive Minutes/Shift 533 minutes
Days/Year 360 days
Scheduled Shifts/Year 720

The mine maintenance personnel work the same 12-hour shifts, two shifts per day. The schedule productive time for
them is 660 minutes per shift (no fueling or vehicle inspection time) resulting in the net productive minutes per shift of
550 minutes. All vehicles shall be inspected per Mine Safety and Health Administration (MSHA) criteria.

The amount of equipment required to meet the scheduled tonnages is calculated based on the mine schedule,
equipment availabilities, usages and haul and loading times for the equipment. The equipment requirements to
accomplish this mine production schedule are based on PolyMet using a fleet of new equipment and the associated
predicted productive time.

Equipment mechanical availabilities and utilization are shown on Table 16-6. Table 16-6 also shows the number of
units purchased for the mine start-up in Year 1 (initial units) and the maximum number of equipmenttype in the fleet,
for which the utilization values were calculated. Table 16-6 does not include the replacementor re-build requirements.

Some references to the equipmentin the fleet use sizes or type nomenclature related to a particular manufacturer.
This is to reference the size or type of equipmentand does not imply a recommendation by IMC for a particular
manufacturer.
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Table 16-6: Major Mine Equipment Mechanical Availability, Utilization and Fleet Size

Equipment Type Mec.han_iclzal Utiliz_atio.ry of Ma_n_(iml_Jm Init_ial Maxirrlum
Availability Availability Utilization Units Units
Rotary Drill (12.25 in) 0.90 0.90 0.81 2 2
Hydraulic Shovel (36.6 cy) 0.85 0.90 0.765 2 2
Front End Loader (22.5 cy) 0.90 0.90 0.81 1 1
Haul Truck (240t) 0.90 0.90 0.81 6 9
Track Dozers (i.e., D8, D9 & D10) or equivalent 0.90 0.75 0.675 3 3
Wheel Dozer (i.e., 562 HP) 0.88 0.75 0.66 2 2
Motor Graders (i.e., 16M & 14M) or equivalent 0.89 0.75 0.668 2 2
Water Truck (i.e., 30,000 Gal) 0.90 0.75 0.675 1 1
Auxiliary Loader (i.e., 992K) or equivalent 0.90 0.75 0.675 1 1
Auxiliary Truck (i.e., 777G) or equivalent 0.90 0.75 0.675 1 1
Excavator (396 HP) 0.89 0.95 0.846 1 1

16.9.2 Drill Equipmentand Blast Parameters

Two 12.25-inch rotary blast hole drills will meet the drilling requirements of the mine production schedule. Table 16-7
shows the drill productivity for each material type. Both machines are new, one being electric and one being diesel

powered as specified by PolyMet.

Table 16-7: Drill Productivity

ORE CAT1 | CAT23 | CAT4

50 ft 50 ft 50 ft 50 ft

Dry Dry Dry Dry
Hole Diameter (in) 12.25 12.25 12.25 12.25
Bench Height (ft.) 50 50 50 50
Subgrade (ft.) 6.3 7.5 75 75
Powder Spg. Loaded (none) 1.25 1.25 1.25 1.25
Powder Factor (Ibs./st) 0.70 0.46 0.46 0.46
Bank Density (cu ft./st) 10.909 | 10.909 [ 10.909 | 10.909
Powder Load (Ibs./ft.) 63.84 63.84 63.84 63.84
Powder Height (ft.) 31.33 28.25 28.25 28.25
Powder Per Hole (Ibs.) 2000.20 | 1803.60 | 1803.60 | 1803.6
Stemming Height (ft.) 24.97 29.25 29.25 28.25
Rock Mass Per Hole (st) 2857.43 | 3920.87 | 3920.87 | 3920.87
Spacing and Burden (ft.) 24.97 29.25 29.25 29.25
Driling Rate (ft./hr.) 96.5 107.3 107.3 107.3
Shift Drill Time (hr.) 8.89 8.89 8.89 8.89
Shift Total Drilling (ft) 857.67 | 953.61 | 953.61 | 953.61
Shift Production (st) 43,530 | 65,026 | 65,026 | 65,026
Penetration and Drilling Rate
Hole Depth (ft.) 56.3 575 575 575
Penetration Rate (ft./min) 21 24 24 24
Penetration Time Per Hole (min) 26.8 24.0 24.0 24.0
Move Time (min) 8.2 8.2 8.2 8.2
Steel Changes (none) 0 0 0 0
Time Per Steel Change (min) 1.5 15 15 15
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ORE CAT1 | CAT23 | CAT4
50 ft 50 ft 50 ft 50 ft

Dry Dry Dry Dry

Operator Efficiency (%) 100% 100% 100% 100%
Total Time Per Hole (min) 35.0 33.7 33.7 33.7
Holes Per Hour (holes) 1.71 1.78 1.78 1.78
Average Drilling Rate (ft./hr.) 96.5 107.3 107.3 107.3

16.9.3 Loading Equipment Requirements

The loading of the blasted material will be done with two 36.6-cy hydraulic front shovels and one 22.5-cy front end
loader. The hydraulic shovels will be the primary loading equipmentwith the front-end loaderworking as a back-up to
the shovels and in the lower productivity areas of small tonnage benches or clean up areas. Table 16-8 shows the
loading equipment productivities for waste rock.

Table 16-8: Loading Equipment Productivity

Hydraulic Shovel Front End Loader
Units Cat1 Cat Cat1 Cat

Rock | 234Rk [ Rock | 2,3,4Rk
Bucket Capacity (Icy) 36.6 36.6 225 225
Dry Bank Density (cu ft./st) 11.28 10.91 11.28 10.91
Swell (%) 35% 35% 35.0% 35.0%
Moisture Content (%) 2.5% 2.5% 2.5% 2.5%
Bucket Fill Factor (None) 0.95 0.95 0.90 0.90
Tons/ Pass (Dry) (st) 61.65 63.74 35.90 37.12
Tons/ Pass (Wet) (st) 63.19 65.33 36.80 38.05
Shovel Cycle Time /Pass | (min) 0.55 0.55 0.66 0.66
Waiting for Truck (min) 0.00 0.00 0.00 0.00
Truck Spot Time (min) 0.50 0.50 0.75 0.75
Shovel Dump Time (min) N.A. N.A. N.A. N.A.
Passes / Truck (passes) 4.0 4.0 7.0 7.0
Tons Per Truck (Dry) (st) 2345 2345 2345 2345
Tons Per Truck (Wet) (st) 240.3 240.3 240.3 240.3
Payload Fill Factor (none) 1.00 1.00 0.98 0.98
Last Bucket (none) Partial Partial Partial Partial
Total Time / Truck (min) 2.70 2.70 5.37 5.37
Shift Loading Time (min) 533 533 533 533
Truck Loads / Shift (loads) 197.41 197.41 99.26 99.26
Shift Production (Dry) (st) 46,284 | 46,284 | 23,271 23,271
Truck Specifications:
Gross Vehicle Weight (Ibs.) 860,000 | 860,000 | 860,00 | 860,000
Empty Vehicle Weight (Ibs.) 379,360 | 379,360 | 379,360 | 379,360
Truck Rated Payload (st) 240.3 240.3 240.3 240.3
Truck Body Capacity (ley) 250.0 250.0 250.0 250.0
Allowable GVW Overload | (%) 0% 0% 0% 0%
Payload Limit (Dry Tons) (st) 2345 2345 2345 2345
Body Limit (Dry Tons) (st) 443.3 458.3 443.3 458.3
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16.9.4 Hauling Equipment Requirements

The haulage equipment requirements have been developed based on the tonnage moved each year. All of the haul
routes have been measured and the travel times simulated. Table 16-9 shows the truck requirements by year.
A maximum fleet of nine 240-ton haul trucks is needed with a maximum of eighttrucks operating in any year. The inputs
to the truck simulation runsinclude:

e Fixedtime for loading and dumping when loaded by the hydraulic shovel
o Ore, 4.00 minutes; waste, 3.90 minutes
e Fixedtime for loading and dumping when loaded by the front-end loader
o Ore, 6.67 minutes; waste 6.57 minutes
e Maximumspeeds: downhill>6% is 18 mph, switchbacks are 15 mph, flats are 35 mph

The truck fleet requirements are based on 90% of the material being loaded by the hydraulic shovels. The number of
average operating trucks shownin Table 16-9 is before mechanical availability is included. The required truck fleet is
the total number of trucks necessary to be readyand available for service. After year 6 there may be more trucks on
the property than required as fleet requirements will reduce.

Table 16-9: Truck Fleet Requirements

Year 6?)2’1;?:9 RquI:;’ted Utilization
1 419 6 0.70
2 5.96 8 0.74
3 5.34 7 0.76
4 5.80 8 0.72
5 6.10 8 0.76
6 6.61 9 0.73
7 6.06 8 0.76
8 443 6 0.74
9 443 6 0.74
10 6.32 8 0.79
1 6.66 9 0.74
12 6.39 8 0.80
13 6.03 8 0.75
14 5.41 7 0.77
15 6.03 8 0.75
16 3.25 4 0.81
17 457 6 0.76
18 579 8 0.72
19 5.96 8 0.74
20 7.29 9 0.81
21 727 9 0.81
22 7.8 9 0.81

16.9.5 Auxiliary Equipment Requirements

The auxiliary equipment fleet is sized to handle all of the on-going road construction and maintenance, dump
maintenance and clean up around the loading areas. Four multi-engine locomotives (2100 HP) are included in the fleet
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to transportthe loaded ore cars from the Mine Site to the process plant, located eight miles westfromthe mine. Smaller
supportequipmentis included in the fleet and a complete list is included in the mine capital cost section of this report.

This equipmentincludes 700 HP switch locomotive, fuel truck, lube truck, light plants, blast hole stemmer, cable
handler, dewatering pumps, mine pickup trucks, and additional supportequipment.

16.10 RAILROAD

PolyMet will utilize existing, private railroad infrastructure to transport ore from the Mine Site to the Coarse Crusher at
the Plant Site, receive incoming process consumables and supplies and to stage outgoing railcars containing the final
products on common carrier Canadian National (CN) track for shipping. The existing private railroad infrastructure was
constructed by the original operator, Erie Mining Company, and consisted of two railroads; one for hauling run-of-mine
ore from the operating pits to the Coarse Crusher and the second for hauling the product, taconite pellets, to Taconite
Harbor on Lake Superior. To ensure consistent operations, it was critical to the previous site operators that the two
railroads were reliable, therefore the railroad infrastructure was well maintained. The track to be used by PolyMet for
ore haulage between the Mine Site and the Plant Site is 136-pound peryard (#) and 140# rail, with much of the 140#
rail being welded. In 1999 a major railroad tie replacement program took place. PolyMethas agreements in place with
Cliffs Erie as part of its contract for deed arrangements with Cliffs Erie to utilize the existing railroad lines that wil
continue to be owned by Cleveland Cliffs.

As noted in Section 16.6, two new segments of railroad tracks will be constructed and as noted in Section 18.2.3, an
ore storage and loading pocket, also known as the rail transfer hopper, will be re-constructed at the Mine Site. The rail
transfer hopperis the transfer point where the run-of-mine ore is placed into the side dump rail cars for hauling to the
Coarse Crusher.

In addition to the railroads and the loading pocket, infrastructure such as fueling stations, sand towers and maintenance
facilities, are in place and will be refurbished and returned to service by PolyMet.

PolyMet acquired 120, 100-ton Difco side dump cars, for carrying the run-of-mine ore, from the previous operator.
These ore cars need inspections of the airand braking systems, wheel sets and draft gears and pockets. Repairs will
be made prior to being released for duty. In addition, adjustments will be made to the doors, dumping arms and linkages
to minimize the gaps along the hinges and jointareas by replacing and tightening worn linkages, pins, and bushings to
ensure proper operation while in transit from the Mine Site and when being dumped at the Coarse Crusher.
Components such as brake shoes, hoses and bearings will also be replaced as needed.

Locomotives for the hauling of run-of-mine ore duty and switching incoming and outgoing product and consumable
railcars will be obtained by purchase or lease.

The railroad requirements are based on the following assumptions:

Live Capacity of the RTH as currently planned is 3000 to 3500 tons

Capacity of eachrail car is 100 tons

Availability of the Crusherand RTH s 22 hrs/day

There are four trains; three in service, one as a spare

Train sets are comprised of 1 locomotive with 16 cars.

Dumping/Loading/Spotting ofa 16-cartrain can be accomplished in approximately 30 to 40 minutes

Each loaded train set shall deliver ore to the existing primary crusher dump pocket at a rate of approximately
6-7 trains perday.

M \3-PN220283

M 30Dec2022
Revision 0 139



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

A round trip between the crusher and RTH/Transfer Yard takes 1.8 hours. 20 trains/day split over 3 shifts, requiring 3
crews/shift (or 6 crews/day) to deliverthe necessary tonnage.

This operating scenario will require 64 active rail cars.

Plans are to rehabilitate 4300 ft of the railroad tracks and roadbed from the Primary Crusherto the Area 2 shopsand
replace worn rail along the route from the Area 2 shops to the mine. Sixty-four of the existing 120 rail cars requiring
minor repairs will be refurbished and put into operation initially. Additionally, sixty-four (64) rail cars will be completely
overhauledin lots of 16 spread over 4 years. These 64 overhauled railcars will replace the 64 initially put into service.

16.11 MINE PERSONNEL

The mine personnel requirements are based on the annual shift schedule, the tonnages of material mined and moved
and the number of pieces of equipmentin operation. The equipmentoperator requirements assume that the operators
are trained on multiple types of equipmentand can move between types of equipmentas needed to achieve the mine
production schedule. Blasting personnel and tire crews are not required as these tasks will be contracted out. A fuel
crew is notrequired. It is assumed that operators of rubber-tired equipment will fuel their own machines and tracked
equipmentwill be fueled by the mine operations service crew. See Table 16-10 and Table 16-11.
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Table 16-10: Mine Operations and Maintenance Personnel

JOB TITLE 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22
MINE OPERATIONS:
Drill Operator 8 8 8 8 8 8 8 8 8 8 8 0 0
Shovel Operator 4 8 8 8 8 8 4 4 8 8 8 4 8 8 4 4 8 8 8 8
Loader Operator 1 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 2
Haul Truck Driver 24 32 28 32 32 3B 32 24 24 3 3B 3 32 28 32 16 24 32 32 36 36 36
Track & RT Dozer Operator 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Grader Operator 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 4 4
Water Truck Operator 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Utility Equip Operator (Service Crew) | 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 12 12
Blasting Crew 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 0 0
Locomotive Operator 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 0 0
Mine Dispatcher 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Operations Total 99 112 108 112 112 116 111 99 99 111 115 111 107 107 111 87 99 111 111 15 77 78
MINE MAINTENANCE:
Senior Maintenance Mechanics 18 20 19 20 20 21 20 17 18 20 21 20 19 19 19 15 18 19 19 20 15 15
Maintenance Technicians 9 10 10 10 10 11 10 9 9 10 1 10 10 10 10 8 9 10 10 10
Welder / Mechanic 9 8 8 9 7 8
Electrician 9
Maintenance Total 43 48 47 48 48 50 48 42 43 48 50 48 47 47 47 37 43 47 47 48 37 37
VS&A at 0.00 % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Labor Requirement 142 160 155 160 160 166 159 141 142 159 165 159 154 154 158 124 142 158 158 163 114 115
?”r;'r:‘;’gﬁ;;at“’”s Ratio NORAIL | 049 048 0.49 048 048 048 048 048 049 048 049 048 049 049 047 049 049 047 047 047 048 047

Notes: 1. Utility Crew operates Aux Loader, Aux Trucks, Excavators, etc.
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Table 16-11: Mine Operations and Maintenance Salary Personnel

Job Title 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
MINE OPERATIONS:

Mine Operations Manager 1111111111111 11 11111 11
Mine Qperations 11 1
Superintendent 111111111111 1111111

FL Supervisors 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

Mine Operations Total 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
MINE MAINTENANCE:

Maint. Superintendent 1111111111111 111111 1 11
Mine Maintenance Manager

FL Supervisors Maint 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44
Planner/Clerk 111111111111 1111111111
Mine Maintenance Total 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

MINE ENGINEERING:

Long Range Mining Engineer 1 1 1 1 1 1 1 1 1 111111111111
Short Range Mining Engineer 2 2 2 2 2 2 2 2 2 2 92 2 2 92 2 2 92 2 2 2 11
Operations Mining Engineer 1111111111111 111111 1 11
Chief Surveyor 111111111111 1111111111
Surveyor 1111111111111 111111111
Mine Engineering Total 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 4
MINE GEOLOGY:

Senior Mine Geologist 111111111111 11111111

Mine Geologist 111111111111 11111111

Geo Tech - Sampler 111111111111 11111111

Mine Geology Total 3 3 333333 33333332323333200
Total Personnel 2222121921929 21921 212121212121 21 21 21 21 17 16
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17 RECOVERY METHODS
171 PLANT DESIGN
17141 Introduction

There have been no substantive changes to the processing flowsheetsince the March 26,2018, Technical Reportthat
wouldimpact the projecteconomics and, as such, the viability of the NorthMet Project.

The NorthMetProject plantdesign is based on utilizing as much of the existing infrastructure as feasible, while ensuring
a safe and cost-effective operating philosophy by incorporating the latesttechnology.

The original plan for refurbishing the existing Erie plantcomminution circuitwas reviewed and the following was taken
into consideration:

e Theexisting circuit design and equipmentis more than 60 years old

e Theplanthasbeenidle for more than 20 years

e The complex’s operational and maintenance requirements associated with running a tertiary and quaternary
crushing circuit as well as 12 milling streams

e Thelarge number of transfer points associated with the above

Based on this, the viability of replacing the existing milling circuit with larger, modern mills capable of handling the
throughput requirements through a single stream was investigated. A single stream SAG and ball mill circuit with a
pebble crusher would mean significant changes to the layout within the concentrator building, but has the following
benefits:

e Tertiary and quaternary crushing would no longer be required. This eliminates a large portion of the current
circuit, which is highly maintenance intensive, and also requires significantdust control measures and building
heating requirements.

e Theore storage bin operating and discharge methodology would be changed to allow a greater volume of the
bin to be used, while also reducing the number of operating transfer points. This would significantly reduce
the dust emissions within the concentrator building.

e The new milling circuit would have variable speed control on both mills allowing for greater process control
and adaptability to cater to any potential variability in the upstream and downstream process characteristics.

e New largermills have greater operating efficiencies and less maintenance requirements, therefore reducing
operating costs.

o Simplified milling control system as a result of reduced service requirements to the mills. These include
process water addition points, lubrication systems monitoring, discharge density and grind size control and
ore feed.

Based on all of the above, the decision to change the milling philosophy to incorporate a new semi autogenous ball-
mill-crushing (SABC), circuitwas made. The concentrator building was modelled to accommodate the new equipment,
while ensuring that the building structure remained as per the original design. The new circuit also allowed for the
existing electrical rooms, cranes, and process water tanks to be utilized.

Existing equipment was analyzed to determine its suitability to the new process. Generally, existing equipment that
was found to be compatible with the new process design would require refurbishment. Where possible, the original
equipmentmanufacturers (OEMs) were utilized to determine the refurbishmentrequirements and costs.
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Detailed plant models were developed to identify existing infrastructure and to determine the space available for the
new process equipment. Figure 17-1 illustrates the main buildings that would be utilized in the new plant design.

Concentrator Building

Figure 17-1: Plant Aerial View

The sections below give a detailed description of the proposed scopes of work associated with incorporating the new
designin the differentprocess plantareas.

17.1.2 Crushing and MaterialHandling

The Coarse Crushing building and equipmentwould be used for primary and secondary crushing ofthe plantore feed.
The building and most structures were found to be in good condition.

A new 60" primary crusher would be installed in the South Coarse Crushing facility. The existing crusher needsto be
replaced asisitbeyond economical to repair to ensure maximum plantavailability. Only one primary crusheris required
to achieve the plant throughput. All crusher auxiliaries including the lubrication unit, drive, counter shaft assembly and
hydraulic pack would also be replaced with new equipmentand control systems.

The fourexisting 36” secondary gyratory crushers associated with the primary crushing systemwould require complete
refurbishment. A 36” gyratory crusheris no longer a standard available size from today’s manufacturers. In addition to
this, modifications have been made to these crushers during previous operations to alter the crusher product size.
These units will need to be broughtback to OEM specification, and all lubrication units, drives, counter shaftasse mblies
and hydraulic packs for these units would be replaced with new units and control systems.
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A new power unitwill be installed for the rail car dump system with a manifold type of arrangementwith new generation
valves and proportional control. This will enable the dump system controls to be linked to the plant control system
(DCS), allowing forfinite control, and interlocking of the feed system.

All coarse crushing building ancillary systems, including apron discharge chute actuators, HVAC, and dust extraction
systems will be replaced and/or refurbished, as required, in orderto ensure that the equipmentis broughtin line with
modern operating practices and HSE requirements.

The coarse crushing area cranes and rigging equipmentwill all need to be refurbished and upgraded. It is anticipated
that most of these cranes will be refurbished as part of the asset preservation plan.

The Coarse Crusher conveyor (1A) needs extensive refurbishmentand a complete replacement ofthe entire tail section
of this conveyor will be required, as it is currently underice.

Most chute work will need to be refurbished, modified, or replaced to provide for the different material properties of
NorthMet mineralization and throughputs to ensure a simplified and maintenance friendly operation.

Numerous conveyor leg supports will be replaced. Conveyor pulleys will require new bearings and need to be re-
lagged. The conveyor take-up systems will require complete refurbishment with new ropes, take-up trolleys and
possibly sheaves. These take-ups will also need to be inspected and adjusted according to the new duties, and belt
tensions. The 2A conveyor drives will be fully refurbished and fitted with new VS (variable speed) drives. Many conveyor
idlersneed to be replaced. The conveyor belting will be entirely replaced with a new beltcorrectly specified according
to the updated conveyorduties. New scrapers and belt cleaners will be installed to ensure simplified belt cleaning and
ease of operation.

A new HVAC and dust collection systemwill be installed in the drive / transfer house. New guarding and safety devices
will be installed to bring the new installation in line with MSHA guarding standards. All walkways and access ways wil
be inspected and refurbished for safe access and operation.

Conveyor 2A, along with the conveyor gallery and supportstructure, will be modified so thatit can be then feed onto
existing Conveyor 4B. Conveyor 2A is currently equipped with a tripper car that feeds into an ore storage bin for the
tertiary and quaternary cone crushers, which will no longer be required. The modified Conveyor 2A will discharge into
a bin arrangement directly above Conveyor 4B. This modification would result in only a portion of the existing Fine
Crushing Building being utilized. Currently tertiary stage and quaternary stage crushing equipmentis located in the fine
crushing building.

A wallis planned to be installed between the operating section and the redundant section ofthe Fine Crushing Building
to reduce the HVAC requirements and to allow for the reclamation of equipmentand demolition ofthe redundant section
during operations.

Existing Conveyors 4A and 4B tail ends are presently under water and ice and will require extensive refurbishment
Conveyors 4A and 4B legs, pulleys, take-ups, drives, idlers, and belting will be refurbished or replaced as required.
Conveyor4B discharges onto Conveyor 5N, located in the Concentrator Building.

Conveyor5Nis equipped with a tripper car that dischargesinto the concentrator ore storage bins. Modifications to the
tripper car trouser leg discharge chutes will be required to provide for the larger ore lump size. Certain 5N conveyor
legs, pulleys, take-ups, drives, idlers,and belting would be refurbished or replaced as required.

The existing concentrator building will require major demolition work and modifications to accommodate the new SAG
and ball mill, as well as their associated feed and slurry handling systems. Figure 17-2 shows the current Concentrator
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building arrangement, with the proposed area to be cleared and demolished (where required) to accommodate the new
milling circuit.
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Figure 17-2: Current Concentrator Arrangement

The existing ore storage bin has a live capacity of approximately 36,000 t, equating to more than 26 hours of residence
time. The bin’s discharge slots will require modifications to facilitate the flow of the larger size ore. In addition to this,
the existing rod mill feed conveyors and chute work would be entirely removed to allow two new conveyors to be
installed below the ore storage bin. The two conveyors would run the length of the ore storage bin allowing for ore to
be extracted from different zones within the bin in a controlled manner. These conveyors would feed onto a transfer
conveyor. This arrangementreduces the number of transfer points when compared to the old design, from 157 to 62,
therefore reducing the dust handling requirements. It also has the added benefit of maximizing the plant ore storage
capabilities by allowing for the entire length of the ore storage bin to be utilized.

Modifications will be required to the grinding rod storage bays to accommodate a new transfer conveyor. The transfer
conveyor will feed the new mill feed conveyor. The mill feed conveyor will be fitted with a weightometer to track and
control the rate of ore addition to the SAG mill. A grinding ball loading station incorporatinga programmable ball loading
table will be installed handling automated loading of steel grinding media onto the mill feed conveyor.

Extensive demolition work will be required within the existing concentrator building to accommod ate the following new
equipmentand infrastructure:

Mill feed conveyorwith ball loading table

40’ SAG mill with feed chute, 28 MW Gearless Mill Drive (GMD) and lubrication units

SAG mill structural steel, including the suspended slab for the operation of the mill relining equipment
Civil bases, spillage containmentareas, sumps and surface beds for the SAG mill and structures
SAG millliner handler and bolt removal tool

SAG mill discharge screen

SAG mill discharge sump

SAG mill discharge pumps

24’ x 37’ Ball mill with feed chute, 14 MW low speed drives and lubrication units
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Two (2) Ball mill cyclone clusters

Ball mill structural steel, including a suspended slab for the operation of the mill relining equipment

Civil bases, spillage containmentareas, sumps and surface beds for the ball mill and structures

Ball mill liner handlerand bolt removal tool

Ball mill trommel screen and chute work

Ball mill discharge sump and pumps

2,358 cy flotation feed tank, agitator,and pumps

Grinding media scats (material that is notgrindable and ejected from the grinding circuit) handling conveyors,
bin, chutes, pebble crusherand associated structural steel and civil bases

e Piperacks

It is estimated that approximately 2,500 t of structural steel will need to be removed from the Concentrator building.
Steel that is found to be in good condition can be re-used, if possible, while the remaining steel will be sold as scrap.
In particular, existing rod mill feed conveyors will be utilized as scats conveyors.

Demolition of the rod and ball mill civil bases, surface beds, suspended slabs and structural steel bases will also be
required to ensure a safe and accessible working floor. Additional rock blasting could be required in limited areas o
make room for the SAG mill civil bases, which need to be cast directly into solid rock below the existing civils. It is
estimated that approximately 8,371 cy of concrete will need to be demolished.

Figure 17-3 below illustrates the proposed equipmentlayoutwithin the concentrator building.

er Storage Bin North

Ball Mill SAG Mill : f}f
A

" ‘(‘; qz : 5 l Mill Feed Conveyor |

_emighh
Pebble Crusher & Return Convey

Flotation Surge Tank
Figure 17-3: Milling Circuit

The 200-ton maintenance overhead crane that currently spans the proposed position ofthe SAG and ball mill and runs
the length of the building will be refurbished and utilized for mill installation and maintenance.

171.3 Flotation

A new Flotation Building will be located adjacenton the west side, to the existing Concentrator Building. The old tailing
thickeners are currentlylocated in this area and this equipmentwill need to be demolished to allow room for the new
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Flotation Building. The Flotation Building will need to be insulated for local weather/temperature conditions, reg ulations,
and codes, as well as the inclusion of a sufficient HVAC system.

The Flotation Building will house the entire flotation circuit, the three (3) re-grind mills, flotation blowers and the
associated electrical Motor Control Centers (MCCs). Two new 50-toverhead cranes would be installed, operating over
the length of the building.

The civil works for the Flotation Building, including structural support bases and spillage containment sumps for
complete containmentwould be required.

The design allows for the use of new, larger rougher flotation cells which were not available in the market for the
previous process design. The cleanerand separation stages have greater volumes than the previous design to better
tolerate variability with the mineralized feed and from process disruptions. The new regrind mills are the vertical stirred
mills which have been provento be more efficient than the ball mills that were proposed previously.

The following equipmentforms part of the new flotation circuit:

Four(4) 654 cy Cu/NiBulk rougherflotation cells

M15000 Cu/Nirougher concentrate regrind mill, including new cyclone cluster

Four(4) 210 cy, and five (5) 131 cy Cu/NiBulk cleanerflotation cells

M5000 Cu/Ni Separation regrind mill,including new cyclone cluster

Three (3) 65 cy Cu/Ni separation rougher cleaner flotation cells

Three (3) 65 cy, nine (9) 39 cy and three (3) 26 cy Cu/Ni separation cleanerflotation cells
Five (5) 654 cy Po rougher flotation cells

M5000 Po rougher concentrate regrind mill, including new cyclone cluster

Two (2) 210 cy, two (2) 131 cy and two (2) 65 cy Po cleaner flotation cells

Three (3) air blowers to supply air to the flotation cells

Concentrate and tailings sumps, tanks, and splitter boxes

Pumps, interconnecting pipework and manual and actuated valves

Samplers, size analyzers and slurry analyzers with any intermediate pumps and piping
Flotation cell supportstructures, pipe racks and access platforms

The proposed flotation building and equipmentlayoutisillustrated in Figure 17-4.
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Figure 17-4: Flotation Circuit

1714 Concentrate Handling

The Cu, Niand Po concentrate thickening, filtration, and loadoutfacilities will be lo cated on the South end of the plant.
The existing pipe tunnel will be refurbished to make roomfor slurry and service piping and electrical power distribution.

A new concentrate thickening building will be required to house the following equipmentfor the three separate circuits:

Concentrate trash screens prior to thickening

Three (3) concentrate thickeners

Ancillary compressors, hydraulic actuators and control systems associated with the filters
Filterfeed, wash water and manifold flush tanks, pumps, and piping

Electrical MCCs

A concentrate storage shed will adjoin the concentrate thickening building. The three (3) concentrate filters would be
located above the concentrate storage area and would feed onto concentrate discharge conveyors.

The Concentrate Storage Shed will consist of the following equipment:

Three (3) vertical filter presses in an enclosed area with HVAC

Three (3) filter cake discharge conveyors located below the filter presses
Dedicated concentrate storage bunkers below the filters

Two (2) concentrate conveyors with hoppers that feed the loadout station

The concentrate loadoutstation will be installed to load rail cars that haul concentrate offsite. The concentrate loadout
station will consist of loadout bins that will be fed by the two (2) concentrate conveyors. A small reversible conveyor
below each of the loadoutbins will allow for the even distribution of the concentrate inside the rail cars.

The Concentrate Loadout Station will be equipped with an auger sampler to extract samples ofthe concentrate in each
rail car for metallurgical accounting and reconciliation purposes.
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The Concentrate Loadout Station will also require equipment to remove rail car lids as the rail cars enter the station
and to transfer the lids to the end of the station for refitting once the rail car has been loaded.

17.1.5 Reagent Services
The following flotation reagents would be required for the new plant:

Collector (SIPX)

Activator (CuSOs)
Depressant(CMC)

Frother (MIBC)

Lime (Hydrated)
Flocculant(Magna Floc 10)

Each reagent has a separate mixing and distribution system thatincludes make-up tanks, transfer pumps, dosing or
distribution tanks, dosing pumps and distribution piping.

The Reagents Building will be located adjacentto the Flotation Building and will include a storage area, make-up, and
dosing tanks, and allow for vehicle access for reagentoff-loading and handling. The make-up areas willhave dedicated
hoists for the loading of reagents into the make-up tanks. The reagent make-up tanks would also include dust collection
systems for the control of fugitive reagentdust.

17.1.6 Piping Systems

The existing process water, raw water, spray water, fire water and gland water systems will require major re-
engineering to suit the new process plant design. However, some of the major existing infrastructure including the
Flotation Tailing Basin (FTB), fire water reservoir, reclaim water barge and pipeline, and Colby Lake supply systemare
still usable.

New pipe racks will be required for the piping distribution systems within the Concentrator Building as well as all new
buildings. Wherever practical, the piping distribution systemwill utilize the existing pipe tunnels to accessthese areas.

17.1.6.1 Slurry Distribution Piping

New process piping will be required for the milling, flotation and concentrate handling sections, including manual and
actuated valves.

New tailing tanks, pumps and tailing pipelines will be installed.
17.16.2 Raw Water

Raw water will be supplied to the plant from Colby Lake via a refurbished pipeline which PolyMethas acquired under
its agreements with Cliffs Erie. The draft water appropriation permitthat PolyMet has authorizes the withdrawal of the
adequate quantities from Colby Lake for process make-up water. The existing 60-year-old pipeline that conveys raw
water 5.6 miles will be lined in part or fully with a 34” diameter HDPE pipe. The process plant raw water distribution
system will be modified to suit the new plant design. The reclaim water supply piping from the FTB will need to be
routed to the new Flotation and Concentrate buildings. Raw water will be supplied to the following areas and services:

e  Process water make-up
o Potable water treatment
e Glandseal water make-up
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e Millcooling water feed
e Reagentmake-up
o Filterpress cloth wash

17.16.3 Process Water

Thefive (5) existing 1,179 cy process water tanks will be installed for plant process water storage. The process water
distribution system design will suit the proposed plant equipment layout. Piping from the process water tanks will be
routed to the new Flotation and Concentrate handlingbuildings. New distribution pipingwill be installed to the following
areas and applications:

Mill dilution water

Flotation dilution water

Thickener dilution water

Regrind milling

Spray water feed

Spillage containmentareas wash water

17164 Spray Water

The plant spray water system will be fed by the process water system. This system will include a storage tank and
pumpsto deliver pressurized spray water to the following facilities:

e Scalpingscreens
o Flotation spray water

17165 Gland Water

The gland seal water system would be fed by the raw water system, and will include a storage tank, pumps, filters, and
recirculation piping. These services would be routed to the Concentrator Building and flotation areas.

17.16.6 Mill Cooling Water

The mill cooling water system will be fed by the raw water system, and will include a tank, pumps, and recirculation
piping. These services will be routed to the SAG mill and ball mill.

1716.7 Fire Water

The fire water system will be fed by the raw water reservoir and will include new pumps, recirculation piping, valves,
hydrants, and hose reels. These services would be routed to the new plant areas (flotation and concentrate handling)
and will be refurbished in the existing plantareas (conveyors and crushing) where required. Monitoring systems will be
installed for fire suppression control and surveillance.

17.16.8 Potable Water

The potable water systemis fed by the raw water system and includes a refurbished water treatment plant, new pumps,
recirculation piping, valves, and safety showers. These services will be routed to all plantareas. Safety showers would
be fitted with a showerand eye wash basin.
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1747 Air Systems

New blowers are required to supply air to the flotation cells, and new compressors will be installed for plant and
instrument air requirements.

171.71 Flotation Blower Air

The blower air system consists of blowers and distribution piping to the flotation cells. The blowers will be located in
close proximity to the flotation cells to reduce distribution require ments but will be housed in an enclosed structure to
reduce noise.

171.7.2 Plant and Instrument Air

New compressors, refrigerantdryers, filters, receivers, and the piping distribution systemare planned for the plantand
instrumentair services. To the extent possible, the compressors will be located close to major instrumentair consumers
(pneumatic actuators) to reduce distribution requirements. These compressors will be housed in an enclosed structure
to reduce noise.

Thefilter press compressors and ancillary equipmentwill be supplied as part of the filter package and will be located
in close proximity to the filter.

171.8 Plant Electrical Distribution

A single main mediumvoltage 13.8 kV panelis proposed to supply power to the plant. The panel will be housed in a
dedicated main consumer substation electrical building. From this main 13.8 kV the following equipmentand facilities
will be fed with medium voltage power:

28 MW GMD SAG Mill

14 MW Ball Mill

One (1)13.8 kV overhead power line (existing) to the Administration Building
Six (6) 4.16 kV medium voltage switchboards throughoutthe plant area
Twenty-one (21) feeders to the 480 Volt MCCs

All the distribution circuit breakers will be 3-pole and rated at a standard size of 630A, which will enable all circuits to
carry continuous load and momentary short circuits. Shunt trips will be 110 V DC fed from a single battery tripping unit
and shunt trip circuit.

The MCCs will provide power and contain motor starters for the various process plant areas. Motors up to 700 kW will
be fed from 480 V MCCs. MCCs will be of the compartmentalized type with molded case circuit breakers, magnetic
contactors, intelligent protection relays and ground bus, and will comply with the relevant statutory codes and
standards.

Dedicated Distribution Switchboards (DBS) will distribute power to the offices, laboratory, workshops, warehouses,
change rooms, toilets, kitchen, dining rooms, and security areas. These switchboards will be fed from suitably located
switch rooms.

1719 Plant Instrumentation

The entire plant instrumentation system will be replaced with modern instruments and infrastructure including the
following:
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All conveyor process monitoring and safety instruments

Level,flow, density,and temperature monitoring instruments

All process safety and monitoring instruments such as gas analyzers
Complete PLC system linked to the SCADA monitoring and control system
Fiber optic backbone forthe plantcontrol system

The instrumentation control voltage will be 120 V, with 24 V DC signal voltage.
17.2 PROCESS PLANT FLOWSHEET DEVELOPMENT

The overall plantprocess flows for the NorthMet Project are shown in Figure 17-5.
17.2.1 Primary and Secondary Crushing

ROM material is delivered to the two-stage crushing plantfor size reduction, making itsuitable for further liberation and
beneficiation ofthe target economic metals. Two-stage crushingis used to achieve a final Ps, crushed productsize of
80% passing 4 in, which is then fed into the milling circuitfor further liberation ofthe mineral.

The crushing circuit consists of a primary crusher feed bin, a gyratory primary crusher, a primary crusher product surge
bin, and four gyratory secondary crushers.

Ore with atop-size of approximately 55 inis delivered by side-dumping rail cars to the primary crushing circuit. The rail
cars dump their load directly into the gyratory crusher feed bin that in turn feeds the new 60" x 113" Traylor Type NT
gyratory crusher on primary crushing duty. The Pg product, 80% passing 7 in from the primary crusher is discharged
by chute arrangementto the Primary Crusher Product Surge Bin from where it is withdrawn via sliding gates into four
parallel 36" x 72" Traylor gyratory secondary crushers. Each secondary crusherdischarges 80% passing 4 in ore onto
a dedicated variable speed apron feeder, which in turn feeds the Secondary Crusher Discharge Conveyor.

Weightometers will be installed on the belt conveyorto measure, display, and record the instantaneous and totalized
tonnages.

The Crushed Ore Transfer Conveyor will receive material from the Secondary Crusher Discharge Conveyor and
transports the crushed material to the Crushed Product Surge Bin. Material is withdrawn from the surge bin using an
apron feeder, onto a conveyor which then discharges onto the tripper conveyor. The tripper belt conveyor transports
the crushed ore to the Crushed Ore Storage Bin.

Dust produced from the crushers, and material handling equipment discharge points will be extracted using a dust
collector.

Spillage within the crushed ore storage area will be washed down to a sump, from which the spillage will be recycled
to the SAG mill discharge sump.

17.2.2 Milling

The milling section consists of a SAG mill operatingin open circuitand a ball mill operatingin closed circuit with two
clusters of classifying hydro cyclone clusters to give a product of 80% passing 120 um. A pebble crushing circuit has
been incorporated to handle the SAG mill oversize.

Ore is transferred from the crushed ore storage bin to the SABC circuit, which consists of a SAG mill, ball mill and
pebble crusher. The ball mill is fed by cyclone clusters. The overflow from the cyclones will discharge into a flotation
feed tank that feeds the flotation circuit.
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Crushed ore is withdrawn from the crushed ore storage bin using 62 variable speed driven vibrating pan feeders.
The pan feeders discharge through chute arrangements onto two reclaim conveyors. Between four and eight pan
feeders per conveyor will operate at any one time.

Both reclaim conveyors discharge onto the transfer conveyorwhich in turn delivers ore to the SAG mill feed conveyor.
The SAG mill feed is measured and recorded using a weightometerinstalled on the SAG mill feed conveyor. The 40’
diameter x 22.5" EGL SAG mill has a grate discharge and is fitted witha 28 MW motor.

Process water is added to the SAG mill to achieve a slurry solids content of 75% by mass within the mill. Mill cooling
water is provided by the mill cooling water pumps operating on a duty/standby configuration. The SAG mill discharge
flows over a vibrating screen and the screen oversize and is either conveyed to the pebble crushing circuit or to the
scats bunker, via a diverter chute.

The pebbles that are diverted to the pebble crusher feed conveyor are conveyed to the pebble crusher surge bin.
A weightometer installed on the pebble crusher feed conveyor measures and records pebble crusher feed tonnage.
A beltmagnetremoves ball scats prior to the pebble crusherand discharges the scats onto the scats removal conveyor.
Pebbles are withdrawn from the pebble crusher surge bin using a variable speed driven pan feeder, fed through the
crusher, and discharged onto the pebble crusher discharge conveyor. The crushed pebble transfer conveyor receives
material from the crusherdischarge conveyor and returns crushed pebbles to the SAG mill feed conveyor.

Undersize fromthe SAG mill discharge screen discharges into the SAG mill discharge sump fromwhere itis transferred
to the cyclone cluster feed sump. Process water is added to both the SAG mill discharge sump and the cyclone feed
sump at a controlled rate to achieve the required slurry solids content at the respective discharge points.

Diluted slurry is pumped to the hydro cyclone clusters using hydro cyclone feed pumps. Overflow slurry from the
cyclone clusters (33.2% solids by mass) gravitates to the flotation feed surge tank. Cyclone cluster underflow sluny
(75% solids by mass) feeds the ball mill.

The 24’ diameter x 37’ EGL ball mill has an overflow discharge and is fitted with a 14 MW motor and operatesin closed
circuit with the cyclone clusters. The discharge from the ball mill flows through a trommel screen and discharges into
the cyclone cluster feed sump. Trommel screen oversize will be transferred by conveyor to the milling scats bunker.

Spillage within the milling area is containedin a containmentarea and washed down to the spillage sump, from where
itis pumped back into the cyclone cluster feed sump.
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Figure 17-5: OverallPlant Process Flow Diagram
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17.2.3 Flotation

The overflow from the milling cyclone is pumped to the flotation feed tank. The flotation circuit consists of three separate
flotation stages each with a regrind step:

e Bulk Cu-Nicircuit
o  Cu-Niconcentrate separation circuit
e  Pyrrhotite (Po) circuit

The three flotation circuits are detailed in the subsections below.
17.2.31 Bulk Cu-Ni RougherFlotation and Regrind

Classified cyclone overflow slurry, at 33.2% solids by weight, is pumped from the agitated flotation feed surge tank to
the rougherflotation feed box at a combined flow rate of 13,882 gpm.

The Cu-Ni rougher flotation cells bank consists of four (4) 654 cy forced air flotation cells with a design retention time
of 38 min. The cells are fed by gravity from the Cu-Nirougher flotation feed box. The cells are arranged in series, each
with an agitator drive and a dart valve that controls the froth level in the cells. Low pressure air is added to the shaft of
each of the four agitators at 2,841 standard cubic feet per minute (scfm) per cell. Provisions have been made for
addition of reagents (frother and collector) to all four flotation cells. Water sprays are also provided in the concentrate
launders to aid in the breakdown of froth.

Spillage within the Cu-Ni rougher flotation containmentarea flows to three spillage sumps, from where the spillage is
pumped to the first Cu-Nirougher cell feed box.

Floattailings fromthe roughertails sump are pumped to the agitated pyrrhotite (Po) rougher flotation conditioningtank.

Froth containing Cu-Ni concentrate overflows from the flotation cell launder lip into the concentrate launder.
Concentrate from the four rougher cells flows by launder and pipe arrangement to the Cu-Ni rougher flotation
concentrate froth hopper. Combined concentrate is then pumped to the Cu-Ni rougher regrind mill cyclone cluster.
The cyclone underflow reports to the Bulk Cu-Ni rougher regrind screen. Screen oversize reports to a trash basket
while the undersize gravitates to the mechanically agitated Cu-Ni rougher regrind mill feed tank as regrind mill feed.
Cyclone overflow slurry is discharged into the Cu-Nirougher regrind cyclone overflow sump.

Slurry from the Cu-Ni rougher regrind mill feed tank is pumped to the Cu-Nirougher regrind mill. The feed is ground to
give a product size of 80% passing 35 um. Part of the regrind mill discharge is recycled back to the regrind mill feed
tank while the balance flows to the Cu-Nirougher regrind sump. A sample is taken from the rougherregrind discharge,
using a Vezin sampler, which measures the grinding performance of the mill and ensures that the correct size
distributionis sent to Bulk Cu-Ni cleaning.

Cu-Ni concentrate slurry from the rougherregrind sump is pumped to the first Cu-Ni cleaning bank flotation tank feed
box.

Spillage within the Cu-Ni rougher concentrate regrind area flows to a spillage sump, from where it is pumped to the
Cu-Nirougherregrind mill feed tank.

17.2.3.2 Bulk Cu-Ni Cleaner Flotation

The Bulk Cu-Ni cleanerflotation bank includes a feed box and three cleaning stages consisting of the following:
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e Cleanerbank 1:four (4) 210 cy forced air flotation cells

e Cleanerbank2: three (3) 131 cy forced airflotation cells

e Cleanerbank 3: two (2) 131 cy forced air flotation cells. The cells are fed by gravity from the flotation feed
box.

Low pressure air is added to the shafts of the cell agitators at about 1,196 scfm per cell in the first cleaner bank,
748 scfm per cell in the second and third cleaner banks. Provisions have been made to add frother to all the cleaning
cells and to add collector only into selected cleaning cells. Water sprays are provided in the launders to aid in
breakdown offroth. The cells are arranged in series, each with an agitator drive and a dart valve that controls the froth
levelin individual cells.

Tailings from each ofthe Cu-Ni cleaner banks are pumped back to the previous cleaning bank via a cleaner tails hopper
and pump. The tails from the first cleaner bank are pumped to the Cu-Nirougher flotation bank feed box.

Concentrate from each of the cleaner banks flows by launder and pipe arrangement to dedicated concentrate froth
hoppers. The respective concentrates are then pumped to the next Cu-Ni cleaner bank. The concentrate from the
second to last and last cleanerbankis pumped to the Cu-Ni separation regrind cyclone feed tank.

Spillage fromthe first cleanerbank gravitates into a dedicated spillage sump and is pumped to the feed box of the first
cleaner bank. The spillage from the second and third cleaner banks gravitates to a separate sump from where it is
pumped to the second cleaner bank feed box.

17233 Cu-Ni Separation Regrind

Concentrate slurry from the Bulk Cu-Ni cleaner flotation is pumped to the Cu-Ni separation regrind mill cyclone cluster.
Cyclone underflow reports to the regrind mill feed tank as mill feed. Feed is ground to give a product size of 80%
passing 15 um. Part of the regrind mill discharge is recycled back to the regrind mill feed tank while the balance flows
to the Cu-Ni separation cyclone overflow hopper. Process wateris added to the cyclone feed tank to ensure the correct
densities for cyclone separation.

Cyclone overflow is discharged into the regrind hopper. A sample is taken using a Vezin sampler priorto the regrind
mill product being pumped to the concentrate aeration tank. This measures the grinding performance of the mill and
ensures that the correct size distributionis sent to the Cu-Ni separation rougher flotation. Lime slurry is added to the
regrind mill discharge tank for pH adjustment.

Concentrate slurry from the hopper is pumped to the Cu-Ni separation aeration tank. In the aeration tank, concentrate
is injected with low pressure air from the blowersto keep the slurry in suspension. Slurry overflows from the aeration
tank to the Cu-Ni separation rougher flotation feed tank box.

Spillage within the Cu-Ni separation regrind area gravitatesto a spillage sump, from where the spillage is pumped to
the regrind hopper.

17234 Cu-Ni Separation Rougher Flotation

The Cu-Ni separation rougher bank includes three (3) 65 cy cells, a rougher tails sump, and a rougher concentrate
sump. The bank is fed by the overflow from the Cu-Ni separation aeration tank. The cells are arranged in series, each
with an agitator drive and a dart valve that controls the froth level in individual cells. Low pre ssure air is added to the
shaft of each of the three agitators at 486 scfm per cell. Provisions have been made for the addition of reagents (frother
and collector) to selected cell feed boxes. Water sprays are provided in the launders to aid in breakdown of froth.
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Tailings from the rougher bank are predominantly Ni concentrate and are pumped to the mechanically agitated Ni
concentrate thickening surge tank.

Froth containing mainly Cu concentrate overflows from the cell launder lips into the concentrate launders. Concentrate
from the three rougher cells flows by launder and pipe arrangement to the separation rougher cleaner concentrate
sump. The concentrate is then pumped to the separation cleaning conditioning tank. Provisions have been made for
the addition of lime slurry and process water to the separation rougher cleaner concentrate sump.

Spillage within the Cu-Ni separation rougher flotation area gravitates to a spillage sump, from where it is pumped to
the Cu-Ni separation rougher tails sump.

17235 Cu-Ni Separation Cleaner Flotation

The Cu-Ni separation cleanerbank consists of a conditioning tank, four (4) banks of flotation cells with provisions for a
fith bank, and is made up of the following:

Cleanerbank 1: three (3) 65.5 cy forced air flotation cells
Cleanerbank 2: three (3) 39 cy forced air flotation cells
Cleanerbank 3: three (3) 39 cy forced air flotation cells
Cleanerbank4: three (3) 39 cy forced air flotation cells
Cleanerbank5: three (3) 26 cy forced air flotation cells

The Cu-Ni separation cleaner cells are fed via pumps from the conditioning tank. Low pressure air is added to the
shafts of the cell agitators at about 492 scfm per cell in the first cleaner bank, 486 scfm percellin the second, third and
fourth cleanerbanks and 262 scfm per cellin the fith bank. Provision has been made to add frother to all the cleaning
cells and to add collector only into selected cleaning cells. Water sprays are provided in the launders to aid in
breakdown offroth. The cellsare arranged in series, each with an agitator drive and a dart valve that controls the froth
levelin individual cells.

Separation rougher concentrate is pumped from the separation cleaner conditioning tank to the first cleanerbank feed
box. The tailings from the first cleaner bank discharge into the tails hopper and are pumped back to the separation
rougher bank feed box. Tailings from the rest of the separation cleaner banks are pumped back to the previous cleaning
bankvia a cleanertails hopperand pump.

Concentrate from the first separation cleaner bank flows by launder and pipe arrangement to dedicated concentrate
froth hoppers to the second bank. Concentrate flows through each subsequent cleaner bank to continually improve the
final grade. The concentrate from the last cleanerbank is the final Cu concentrate andis pumped to the mechanically
agitated Cu concentrate thickening surge tank.

Spillage from the first and second cleaning banks gravitates into a dedicated spillage sump and is pumped to the
conditioning tank. The spillage fromthe third, fourth and fifth cleanerbanks gravitates to a separate sump, from where
the spillage is pumped to the third cleanerbank feed box.

17236 Po Concentrate Rougher Flotation and Regrind
Bulk Cu-Niroughertails are pumped from the agitated Po conditioning tank to the rougher flotation bank feed box.

The Po rougher flotation bank consists of five (5) 654 cy forced air flotation cells. The cells are arranged in series, each
with an agitator drive and a dart valve that controls the froth level in individual cells. Low pressure air is added to the
shafts of the cell agitators at approximately 2,841 scfm. Provisions have been made to add frother to all the cells,
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collectorto the rougher bank feed box, and activator to the conditioning tank. Water sprays are provided in the launders
to aid in breakdown of froth. Tailings fromthe Po roughertails sump are pumped to the final tailings tank.

Froth containing concentrate overflows from the cell launderlipsinto the concentrate launders. Conce ntrate from the
rougher cells flows by launderand pipe arrangementto the Po rougher concentrate sump and s then pumped to the
mechanically agitated Po rougherregrind cyclone feed tank.

Spillage within the Po rougher flotation containment area gravitates between two spillage sumps from where it is
pumped to either the Po conditioning tank or the Po rougher tails sump.

Po concentrate slurry from the Po rougher regrind cyclone feed tank is pumped to the Po regrind mill cyclone cluster.
Cyclone underflow reports to the Po rougherregrind mill as mill feed. Part of the regrind mill discharge is recycled back
to the regrind mill feed tank while the balance flows to the cyclone overflow hopper. Cyclone overflow is discharged
into the Po regrind cyclone overflow hopper. Provisions have been made for process water to be added to the cyclone
feed tank and the cyclone overflow hopper. The overflow slurry is pumped to the Po concentrate cleaning bank.

Spillage within the Po regrind area gravitates to a spillage sump, from where itis pumpedto the regrind cyclone feed
tank.

17.2.3.7 Po Concentrate Cleaner Flotation
The Po cleanerflotation bank includes a feed box, and three banks of flotation cells as follows:

e Cleanerbank 1:two 210 cy forced air flotation cells
o Cleanerbank2: two 131 cy forced air flotation cells
e Cleanerbank 3: two 65 cy forced air flotation cells

The cells are arranged in series, each with an agitator drive and a dart valve that controls the froth level in the cells.
Low pressure air is added to the shafts of the cell agitators at about 1,196 scfm per cell in the first cleaner bank,
748 scfm per cell in the second cleaner bank, and 486 scfm per cell in the third cleaner bank. Provisions have been
made to add frother to all the cleaning cells and to add collector only into selected cleaning cells. Water sprays are
providedin the launders to aid in breakdown of froth.

Tailings from each of the Po cleanerbanks are pumped back to the previous cleaning bank via a cleanertails hopper
and pump. The tails from the first cleanerbank are pumped to the Po rougher flotation bank feed box.

Concentrate from each of the cleaner banks flows by launder and pipe arrangement to dedicated concentrate froth
hoppers. The respective concentrates are then pumped to the next Po cleaner bank. The concentrate from the last
cleanerbankis pumped to the mechanically agitated pyrrhotite concentrate thickening surge tank.

Spillage fromthe Po cleaning area gravitatesinto a dedicated spillage sump and is pumped to the feed box of the first
cleanerbank.

1724 Tailings Disposal

Po rougher flotation tails slurry is pumped from the Po rougher mechanically agitated final tails tank and is sampled
using a vezin sampler. The assay from the sample takenis used for metal accounting purposes.

The tailings are pumped to the FTB. FTB return water is pumped back to the process water tanks for reuse in the
process plant.

M \3-PN220283

M 30Dec2022
Revision 0 159



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

Spillage within the in-planttailings containmentarea gravitates to the spillage sump, from where it is pumped back to
the respective thickener dilution tanks.

17.25 Concentrate Thickeningand Filtration

The three flotation concentrate products are dewatered via 2 stages; thickening followed by filtration. The recovered
water from the dewatering stagesis returned to the process water tanks for redistribution into the process plant.

The thickened concentrate is then filtered using a filter press to achieve a cake moisture of less than 12.1%.
17251 Cu Concentrate Thickening

Cu concentrate slurry from the thickener feed surge tank is pumped onto a vibrating trash screen to remove any
oversize particles to a trash handling basket priorto thickening. The screen undersize gravitates to a Cu concentrate
thickener dilution tank. The slurry in the thickener dilution tank gravitates into the center feed well of the thickener.
Provisions have been made to add a flocculant solution to the slurry in the dilution tanks and/orto the feed well of the
thickener.

The thickener is equipped with a thickener mechanism that directs the dewatered slurry to the discharge cone.
The thickener thickens the slurry to produce an underflow with a solids contentof 65% by mass and a clear concentrate
thickener overflow.

The Cu thickener underflow is withdrawn and pumped to the filter feed tank. The thickener underflow slurry is then
pumped to the Cu concentrate filtration area where it will undergo further dewatering.

The Cu thickener overflow solution is collected in the thickener overflow storage tank and is then pumped to the process
water storage tanks.

Spillage within the thickener containmentarea gravitates to the spillage sump, from where itis pumpedto the dilution
tank.

17252 Cu Concentrate Filtration

Thickened Cu concentrate slurry is received from the filter feed tank in the Cu thickening area and pumped to the Cu
concentrate filter.

Thefiltration cycle is a batch process and involves a filtration stage, a pressing/squeezing stage, a drying stage, and
a cake discharge stage. The slurry s filtered to produce a filter cake with a moisture contentof 10.4% by mass. The filter
cake is dropped onto the filter cake discharge conveyor located below the filter press. The filter cake discharge
conveyor discharges the filter cake onto the Cu concentrate stockpile.

Raw water is available for cloth wash wateronce each filtration cycle has been completed.

Thefiltrate, excess flushing and cloth wash water is collected in the filtrate hopper. Any solids that discharge into the
filtrate tank settle at the bottom and are discharged backinto the Cu concentrate thickener feed surge tank along with
the filtrate overflow. The filtrate is retained and pumped back to the filter press to be used as filter manifold flush water.

17253 Ni Concentrate Thickening

Ni concentrate slurry from the Ni thickener feed surge tank is pumped onto a vibrating trash screen to remove any
oversize particles to a tfrash handling basket prior to thickening. The screen undersize gravitates to a Ni concentrate
thickener dilution tank. The Ni slurry in the thickener dilution tank gravitates into the center feed well of the thickener.
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Provisions have been made to add a flocculant solution to the slurry in the dilution tanks and/orto the feed well of the
thickener.

The Ni thickener is equipped with a thickener mechanism which directs the thickened slurry to the discharge cone.
The thickener thickens the slurry to produce an underflow with a solids contentof 65% by mass and a clear concentrate
thickener overflow.

The Ni thickenerunderflow is withdrawn and pumped to the filter feed tank. The Ni thickener underflow slurry is then
pumped to the Ni concentrate filtration area, where it will undergo further dewatering.

The Nithickener overflow solution is collected in the thickener overflow storage tank and is then pumped to the process
water storage tanks.

Spillage within the Ni thickener containment area gravitates to the spillage sump, from where itis pumped to the dilution
tank.

17254 Ni Concentrate Filtration

Thickened Ni concentrate slurryis received from the Ni filter feed tank in the Ni thickening area and is pumped to the
Ni concentrate filter.

Thefiltration cycle is a batch process and involves a filtration stage, a pressing/squeezing stage, a drying stage, and
a cake discharge stage. The slurry s filtered to produce a filter cake with a moisture contentof10.3% by mass. The filter
cake is dropped onto the filter cake discharge conveyor located below the filter press. The filter cake discharge
conveyor discharges the filter cake onto the Ni concentrate stockpile.

Raw water is available for cloth wash wateronce each filtration cycle has been completed.

The filtrate, excess flushing and cloth wash water is collected in the filtrate tank. Any solids that discharge into the
filtrate tank settle at the bottom and are discharged back into the Ni concentrate thickener feed surge tank along with
the filtrate overflow. The filtrate is retained and pumped back to the Ni filter press to be used as filter manifold flush
water.

17255 Po Concentrate Thickening

Po concentrate slurry from the Po thickener feed surge tank is pumped onto a vibrating trash screen to remove any
oversize particlesto a trash handling basketprior to thickening. The screen undersize gravitates to a Po concentrate
thickener dilution tank. The slurry inthe Po thickener dilution tank gravitatesinto the center feed well of the thickener.
Provisions have been made to add a flocculant solution to the slurry in the dilution tanks and/orto the feed well of the
thickener.

The Po thickener is equipped with a thickener mechanism which directs the thickened slurry to the discharge cone.
The thickener thickens the slurry to produce an underflow with a solids contentof65% by mass and a clear concentrate
thickener overflow.

The Po thickener underflow is withdrawn and pumped to the filter feed tank. The thickener underflow slurry is then
pumped to the Po concentrate filtration area where it will undergo further dewatering.

The Po thickener overflow solution is collected in the Po thickener overflow storage tank and is then pumped to the
process water storage tanks.
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Spillage within the thickener containment area gravitates to the spillage sump, from where it is pumped to the Po
dilution tank.

17256 Po Concentrate Filtration

Thickened Po concentrate slurry is received from the filter feed tank in the Po thickening area and pumped to the Po
concentrate filter.

Thefiltration cycle is a batch process and involves a filtration stage, a pressing/squeezing stage, a drying stage, and
a cake discharge stage. The slurry is filtered to produce a filter cake with a moisture contentof10.3% by mass. The filter
cake is dropped onto the filter cake discharge conveyor located below the filter press. The filter cake discharge
conveyor discharges the filter cake onto the Po concentrate stockpile.

Raw water is available for cloth wash wateronce each filtration cycle has been completed.

The filtrate, excess flushing and cloth wash water is collected in the filtrate tank. Any solids that discharge into the
filtrate tank settle at the bottom and are discharged backinto the Po concentrate thickener feed surge tank along with
the filtrate overflow. The filtrate is retained and pumped back to the Po filter press to be used as filter manifold flush
water.

17.2.6 Concentrate Storage

Front-end loaders transfer the filtered concentrate from the product stockpile onto the product transfer conveyors.
The concentrate is then discharged into the rail cars via a bin and reversible shuttle conveyor. The transfer of
concentrate to the rail cars is done separately so as not to contaminate the individual products.

17.2.7 Reagents

Various reagents are used in the flotation and regrinding circuits to achieve a concentrate grade thatis as rich in the
value-bearing mineral as possible. The following reagents are added at selected points within the flotation circuit:

Collector - SIPX

pH modifier— Lime

Frother— MIBC

Depressant— CMC

Activator — Copper sulphate (CuSO4)

Flocculantis added to the concentrate thickeners to assist in the settling process.
17.2.7.1 Collector

Collectoris deliveredin powderform in bags. The bags are lifted, using a hoist, over the bag splitter which breaks the
bags dropping the collector powder into the collector mixing tank. A batch of the collector is mixed with raw water in
the mixing tank and then transferred to the collector dosing tank. Collector solution is distributed to the selected flotation
areas. Each tank is fitted with an overflow seal pot system as a means of fire protection because the collector is
flammable. A dust extraction system removes the fine dust particles that are generated during bag splitting and reagent
make-up.

The collector sump pump s situated locally to ensure the maximum recovery of any spilled collector, whichis pumped
back into the mixing tank. The area is equipped with a safety shower.
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17272 pH Modifier

Trucks carrying hydrated lime, equipped with blowers, will deliver the lime directly into the lime silo. The lime required
for a batch make-up will be added to the mixing tank at a controlled rate using a rotary feeder. Raw water is pumped
into the mixing tank for lime slurry make-up.

Thelime slurry is pumped from the lime mixing tank into the agitated lime dosing tank. Lime slurry is distributed via a
ring main around the flotation circuitwith take-off points where necessary. A lime silo dust extraction system is installed
to remove fine lime dust.

17273 Frother

Frother is suppliedin a one-ton intermediate bulk container (IBC) tote at the required concentration. A drum pump is
used to transfer the frother from the IBC tote to the headertank. The frother is pumped from the header tanks to each
bank in the flotation circuit. Frother spillage is recovered by the spillage pump that discharges back into the header
tank.

17274 Depressant

Depressantis suppliedin powderform in bags. The depressantbags required for a batch are lifted using a hoist onto
the bag splitter. Prior to adding the depressantpowder, the required amountof raw water is added to the mixing tank
to ensure that a solution ofthe required concentration by mass will be made up for each batch. The bag splitteris used
to open each bag and the contents of the bag are added to the water in the mixing tank. The depressant solution is
transferred from the mixing tank to the storage tank, from where it is pumped to the selected areas in the flotation
circuit.

A dust extraction system is used to remove and capture any airborne depressantpowder.
17275 Activator

Activator is supplied in powderform in bags. The activator bags required for a batch make-up are lifted using a hoist
onto the bag splitter. Prior to adding the activator powder, the required amountofraw water is added to the mixing tank
to ensure that a solution ofthe required concentration by mass will be made up for each batch. The bag splitteris used
to open each bag and the contents of the bag are added to the water in the mixing tank. The activator solution is
transferred from the mixing tank to the storage tank, from where it is pumped to the Po rougherflotation conditioning
tank.

A spillage pump will recover any spillage, which is pumped back into the storage tank. A dustextraction system is used
to remove and capture any airborne powder during make-up.

17276 Concentrate Thickening Flocculant

Thickener flocculant is supplied in powder form in bags. Flocculant bags are lifted using a hoist and loaded into the
flocculant hopper. The flocculant screw feeder withdraws the flocculant powder from the hopper into the flocculant
eductor where itis mixed with raw water before flowing into the agitated make-up tank. The flocculant solution is then
transferred to the flocculantdosing tank from where the flocculantis distributed to each thickening area. Dilution water
isadded to the respective flocculantdischarge lines to achieve the final flocculant concentration requiredfor thickening.
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17.2.8 Air Services
17281 Compressed Air

A total of three compressors are situated inside the plant area and are shared between plant and instrument air.
An instrument air take-off prior to the plant air receiver is used to supply instrument air to the plant. The take-off line
includes a duty and standby air dryer and additional filtersin order to produce clean air forinstruments. Dedicated plant
andinstrument air receivers offer storage of the respective air grades.

17.2.8.2 Blower Air

Three airblowers will be in operation to supply the total air requirements for the flotation circuit, with a fourth air blower
on standby. Blower air will be fed to the agitator shafts of the flotation cells and the aeration tanks ahead of selected
flotation banks.

17.29 Water Circuits
17.29.1 Process Water Circuit

The process water circuitconsists of four interlinked process water header tanks, from where process water gravitates
to various areas around the plant. A dedicated spray water tank and pumps are used to supply high pressure process
water to the flotation cell launders to assist in froth breakdown.

Hosing water is also gravitated from the header tanks to selected containmentareas for spillage wash down.
17292 Raw Water Circuit

Raw water will be supplied from Colby Lake to the raw water reservoir for mostly make-up purposes; however, the raw
waterreservoir (10,000,000 gallons ~ 40,328 cy) is the primary source of raw water. Raw water is distributed by gravity
to areas selected around the plant.

The fire water system consists of two electric pumps (duty and standby) and a diesel pump. The diesel fire water pump
is only used in the event of a fire that affects the power supplyto the plant; when the electric fire water pump cannot
be used.

17293 Potable Water Circuit

Raw water is gravitated to the potable water treatment plant where it is treated and pumped to the potable water tank.
Potable water is supplied to the safety showers situated around the plantvia a hydrosphere to maintain the required
pressure. The potable water headeris also supplied with potable water via a dedicated hydrosphere.

17294 Gland Water

Raw water is pumped from the raw water reservoir through filters to supply gland seal water to the slurry pumps in
milling, flotation, tailings handling and lime slurry make-up. Gland sealwateris also distributed to the sampling analyzer
system for flushing of the multiplexer.

17.210 Sampling and Metal Accounting

A sampling analyzer system is used to achieve real-time analysis of elemental compositions in selected streams for
metal accounting and process control purposes. Various feed, concentrate and tailings streams in the flotation area
are installed with primary samplers for elemental concentration measurement.
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The analyzer consists of primary in-line sampling units, a multiplexer, and a calibration sampler. The primary samplers
take a representative sample from the process flow which is pumped to the multiplexers of the analyzer.
The multiplexers send the sample streams into the measurement cell and the calibration sampler provides a
representative sample for calibration.

Vezin samplers are used to take accurate representative samples from the flotation feed, regrind cyclone overflows,
tailings, and the concentrate streams in orderto determine the performance of the flotation and regrind circuits.

17.3 HYDROMETALLURGICAL PROCESSING

The 2006 PolyMet Technical Report (Bateman,2006) described in detail the hydrometallurgical recovery methods that
were proposed for the NorthMet Project. The previous process design included two autoclaves and a copper solvent
extraction/electrowinning (“SX-EW”) circuitto produce copper metal. In addition, the process included the precipitation
processes of nickel-cobalthydroxide and precious metals as value-added by-products.

PolyMet has now simplified this metallurgical process to recover base metals, gold and PGMs. PolyMet intends to
construct the plant intwo phases:

e Phase I: The Beneficiation Plant, as described in Sections 17.1 & 17.2, consisting of crushing, grinding,
flotation, concentrate thickening and concentrate filtration. The Beneficiation Plant will produce and market
concentrates containing copper, nickel, cobalt, and precious metals.

e Phasell: In mine year2, a hydrometallurgical plantis expected to be commissioned to process nickel sulfide
and pyrrhotite (Po) concentrates, with processing starting in Mine Year 3. This concentrate stream will be
processed through a single autoclave to recover high-grade copper concentrate and recover the nickel-cobalt
hydroxide and precious metals precipitates as by-products.

The advantages of the phased approach to building the complete plantis to delay capital expenditure by deferring the
hydrometallurgical plant. This deferral of costs reduces capital-at-riskin the initial years of production of the NorthMet
deposit.

The planto phase in the hydrometallurgical plantreduces the technical risks during start-up because initial producton
of concentrates uses well established technologies. Permitting delays have provided PolyMet with an unusual
opportunity to review and analyze plans which result in a technically and economically stronger project, including
eliminating the biggest technical risk of starting the hydrometallurgical circuit. Fine-tuning the process chemistry to
achieve expected recoveries and commercial product standards is time-intensive, and with the revised schedule,
PolyMet can commence with commercial sales of copper and nickel concentrates in the meantime.
The hydrometallurgical circuitis an option included in the draft permits that can be implemented if economics indicates
an improvementin the financial performance of the Project.

The NorthMet process plant will consist of an initial beneficiation plantin Phase I, and a hydrometallurgical plant in
Phase Il. The specific processing steps that will be involved in the hydrometallurgical plantinclude pressure treatment
of concentrates and precipitation of gold and PGMs in separate processes. Additional facilities also include a
hydrometallurgical residue facility.

174 PHASE Il - OPTIONAL HYDROMETALLURGICAL PLANT

Hydrometallurgical processing willbe used for downstream treatmentand enrichment of metals into saleable products.
The process involves high pressure and high temperature autoclave leachingin an oxygen environment, followed by
solution purification steps to extract and isolate PGMs, precious metals, copper, nickel, and cobalt. All equipmentused
in the hydrometallurgical process will be located in the Hydrometallurgical Plant Building.
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Once the hydrometallurgical plant becomes operational, nickel and pyrrhotite concentrates produced in the
beneficiation plantwill feed the hydrometallurgical process.

PolyMetexpects the hydrometallurgical plantto be operational within three years after the beneficiation plantbecomes
operational. Figure 17-6 shows the overall process flow diagram, where the hydrometallurgical plant section is
highlighted with darker lines and bold text. A list of major equipment in the hydrometallurgical plant is given in Table
17-1below.

Table 17-1: List of Major Equipmentin the Hydrometallurgical Plant

Equipment Size or Description Installed Power

Autoclave (A/C) Dia. 188 in (inside shell) Length 84 ft (T/T), Operating volume 4 agit, 125 hp ea.
11,240 ft3. 4 compartments, 6 agitators, membrane + 3-layer 2 agit, 75 hp ea.
brick lining

Flash Vessel Dia. 20.7 ft (inside shell), Height 21 ft (T/T), Overall Height 36 ft

A/C Feed Pump 2 units, positive displacement piston pump, Flow Rate 504 163 hp ea.
gpm, Discharge Pressure 495 psi(g)

Leach Residue Thickener High Rate, Dia. 34 ft 3hp

Iron Reduction Tank Dia. 11 ft, Height 12 ft, Closed Top, FRP 5hp

Au/PGM Cementation Tanks 2 units, Dia. 13 ft, Height 15 ft, Closed Top, FRP 2hpea.

Au/PGM Thickener High Rate, Dia. 23 ft 3hp

Au/PGM Filter Plate and Frame Filter

Cu ConcEnrichment Tank 3 units, Dia. 19 ft, Height 21 ft, Closed Top, FRP 10hp ea.

Cu ConcEnrichment Thickener High Rate, Dia. 23 ft 3hp

Cu ConcEnrichment Filter Plate and Frame Filter

Cu Sulfide Precip Preheat Tank 1 unit, Dia. 15 ft, Height 17 ft, Closed Top, FRP, 20 hp

Cu Sulfide Precipitation Tanks 2 units, Dia. 18 ft, Height 18 ft, Closed Top, FRP 25hp ea.

Cu Sulfide Precipitation Thickener | High Rate, Dia. 23 ft 3hp

Iron Removal Preheat Tanks Dia. 18 ft, Height 20 ft, Closed Top, FRP 15

Iron Removal Tanks 5 units, Dia. 19ft, Height 21 ft, Closed Top, FRP 15hp ea.

Iron Removal Thickener High Rate, Dia. 30 ft 3hp

I[ron Removal Belt Filter Belt Filter, Filtration Area 237 ft2 15hp

1st Stage Mixed Hydroxide Precip 3 units, Dia. 16 ft, Height 17 ft, Closed Top, FRP 15hp ea.

Tanks

1st Stage Mixed Hydroxide High Rate, Dia. 23 ft 3hp

Thickener

Mixed Hydroxide Precipitated Filter | Plate and Frame Filter

%ﬂd Sktage Mixed Hydroxide Precip | 2 units, Dia. 13.5ft, Height 14.5 ft, Closed Top, FRP 3hp

an

2nd Stage Mixed Hydroxide High Rate, Dia. 23 ft 3hp

Thickener

Mg Removal Tanks 2 units, Dia. 15 ft, Height 16 ft, Closed Top, FRP Shpea.
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Figure 17-6: Phase | & Il - Overall Plant Process Flow Diagram, Highlighting the Hydrometallurgical Plant Section
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1741 Autoclave

The autoclave serves to oxidize sulfide minerals in the concentrates into soluble sulfates. Gold and PGMs, once
liberated from encapsulating sulfides form soluble chloride complexes. Conversion of the metal sulfides into soluble
metals speciesis achieved using under440°F and 504 psi leaching conditions, in an acidicliquor and the presence of
chloride ionsin the autoclave slurry. The autoclave is injected with oxygen gas supplied froma cryogenic oxygen plant
to oxidize the sulfides and metal species into solution. The solid residue produced contains iron oxide, jarosite (iron
sulfate) and any insoluble gangue (non-ore silicate and oxide minerals) from the two concentrate streams generated
in the Beneficiation Plant.

Leach residue will be recycled (up to 230%) back to the mineral concentrate feed stream priorto introduction into the
autoclave to maximize the extraction of Au/PGMs, thereby mitigating the requirement for a larger autoclave.
Hydrochloric acid will also be added to maintain the proper chloride concentration in solution to e nable leaching ofthe
gold and PGMs. To ensure complete oxidation of all sulfide sulfur in the concentrate, and oxygen overpressure of
100 psi will be maintained in the autoclave.

Leached slurry exiting the autoclave will be reduced to atmospheric pressure using a dedicated flash vessel, which
allows the removal of excess heat through the release of steam from the slurry.

An autoclave gas scrubberwill be provided to the flash vessel for initial scrubbing of the vapor streams to remove the
majority of entrained process solids and liquor. Slurry discharging from the flash vessel is further reduced to 140°F
using dedicated spiral heat exchangers. The cooled slurry is pumped to the leach residue thickener. The heat
transferred in the heat exchangers will be used to pre-heat the feed solution for residual copper removal and mill
process water. The contained solids will then be settled in a high-rate thickener, producing a thickened underflow
containing 55% (w/w) solids. The underflow is split, with the majority of the slurry being recycled to the autoclave feed
tanks. The remainder of the slurry reports to the leach residue filter, which separates the barren autoclave residue
solids from the process liquor containing the solubilized metals. Residual entrained metals are recovered by washing
the autoclave residue with filter wash water. The washed residue is filtered tails with process waterand pumped to the
hydrometallurgical residue facility (HRF). The HRF is being permitted for conventional tailing deposition. Due to high
precipitation in the area adding moisture and producing erosion, potential instability of frozen filtered residue during
spring thaw, high potential for air quality impacts from particulates on dry winter and summer days, and the need for
an ancillary residue storage facility to containtailings for which filtering is not effective in achieving tailings sufficienty
dry enough for stacking, a filtered tailings storage facility was not pursued.

Theleach residue thickener overflowis then sent to other circuits to recover gold and PGMs by precipitation.
174.2 Gold and Platinum Group Metals Recovery

Theleach residue thickener overflow is reacted with SO to reduce ferricionsin solution, followed by reaction with CuS
to precipitate Au and PGMs in the second and third tanks. Complete reduction of ferric ions is subsequently achieved
by the addition of CuS, recycled from the Residual Copper Sulfide Precipitation Thickener underflow. Secondly, CuS
is also used to recover platinum, palladium, and gold from the autoclave leach liquor. This circuit produces a mixed
Au/PGM sulfide with a large proportion of CuS and elemental sulfur. The discharge from the Au/PGM precipitation
reactors is pumped to the Au/PGM thickenerwhere CuS, enriched with Au/PGM metals, settles to produce thickened
slurry suitable for filtration. The Au/PGM Thickener underflow is then pumped to the Au/PGM Filter which separates
the Au/PGM precipitate solids from the process liquor which contain copper, nickel, and cobaltmetal values. Residual
entrained metal values are recovered by washing the Au/PGM precipitate with raw water and recycling to the Au/PGM
thickener. The Au/PGMfilter produces an Au/PGM Concentrate cake of 80% (w/w) solids.

The Au/PGM cementation process will produce a filter cake, which comprises a mixture of gold and PGM sulfide
precipitate. The filter cake will be put into either bulk bags or drums for sale to a third-party refinery. The Au/PGM
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thickener overflow is pumped to a candle filter to ensure all solids that contain residual Au/PGMs are recovered.
Theresulting clear solution reports to the Copper Enrichmentarea. Solids collected by the candle filter are returned to
the Au/PGM thickener.

174.3 Concentrate Enrichment

Copper concentrate from the dry concentrate storage will be re-pulped and reacted with the barren solution from
Au/PGM cementation. Copper flotation concentrate will be enriched by mixing the depleted Au/PGM pregnant leach
solution (PLS) with the concentrate. Soluble copperin the PLS reacts with chalcopyrite, cubanite and pyrite to produce
CuS and FeSOy4, as shown in the following metathesis reactions:

e (CuFeS;+CuSO4=2CuS +FeSOq4
e CuFe;S;+2CuS0O4=2CuS+ 2FeS0O4
e Fe;Sgt CuSOs=7CuS+ 7FeS04+ S,

The copper concentrate is enriched by the addition of copper into the solids and by the dissolution of iron. Copper
would precipitate mostly in the form of copper sulfide. The enriched copper concentrate slurry will be thickened and
filtered, then re-pulped and pumped back into the copper concentrate stream in the beneficiation plant ahead of
filtration. All solutions will remain in the hydrometallurgical process.

The overflow solution from the copper concentrate enrichmentthickener will be clarifiedand then pumped to the copper
sulfide precipitation circuitto remove residual copperin solution.

1744 Copper Sulfide Precipitation

The copperdepleted PLS from the concentrate enrichmentprocess is reacted with NaHS liquor to further precipitate
residual copperas CuS. The objective is to reduce the concentration of residual copperto less than 1 ppm.

Slurry from the final residual copper sulfide precipitation tank flows by gravity to the residual copper sulfide removal
thickener. With the aid of flocculant, an underflow density of 18% (w/w) solidsis achieved in the thickener. Nominally
75% of the thickener underflow is recycled to the residual copper sulfide precipitation tanks to provide a seed for the
sulfide precipitation process. The remaining 25% supplies the CuS requirementof the Au/PGM precipitation reactors,
whereis it used for Au/PGM precipitation, and the excess CuS being sent to the copperenrichmentconcentrate filter
to combine with the enriched copper concentrate product.

The copper sulfide precipitation thickener overflow is pumped to the iron/acid removal circuit.
1745 Iron, Aluminum and Acid Removal

Residual copper sulfide precipitation thickener overflow will be pumped to the iron/acid removal reactors, where
limestone and air are added to precipitate iron and aluminum as hydroxides, and sulfates (acid) as gypsum.
The objective of the iron/aluminum removal step is to precipitate iron to less than 10 ppm and aluminumto less than
30 ppm. The reaction will be conducted at 176 °F (80°C) with dry calcium carbonate being added to reach an initial
target pH of 3.8. The iron/acid removal reaction slurry discharge is thickened and filtered to produce iron and aluminum
hydroxide filter cake. The precipitated metals in the filter cake, will be washed, re-pulped, combined with other
hydrometallurgical residues and pumped to the hydrometallurgical residue facility. The thickener overflow will then be
pumped to the mixed hydroxide precipitation (MHP) area for Ni/Co recovery.
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17.4.6 Mixed Hydroxide Precipitation Recovery

The recovery of nickel and cobalt will be achieved by producing a mixed hydroxide precipitate for sale to a third -party
refinery. The copper/iron-free solution from the iron removal thickener overflow tank will be reacted with magnesium
hydroxide in a two-stage process, with the majority of the nickel and cobaltbeing precipitated in the first stage. The pH
will be controlled to limit magnesium co-precipitation to ensure that a clean nickel/cobalt precipitate is achieved.
The solution will be heated to 158°F (70°C) and reacted with 20% w/w Mg(OH) to precipitate out nickel and cobalt.
Theresulting discharge from the first stage of mixed hydroxide precipitation flows by gravity o the first mixed hydroxide
precipitation thickener. With the aid of flocculant, the underflow of about 40% (w/w) solids containing the precipitated
metals is achieved. The underflow will be pumped to a filter feed tank, which has a capacity to hold 12 hours’ worth of
slurry to allow for filter maintenance. The slurry will then be pumped at a controlled rate into the hydroxide filter to
produce a filter cake of about 75% (w/w) solids. The filter cake will be washed with raw water to remove entrained
process solution. The final mixed hydroxide product has an approximate composition totaling 97% nickel, cobalt, and
zinc hydroxides, with the remainder as magnesium hydroxide.

Thickener overflow from the first-stage precipitation will be pumped to two the second-stage mixed hydroxide
precipitation tanks. Lime will be added to the tanks to raise the pH higherthan what was achieved in the first stage to
ensure precipitation of all remaining nickel and cobalt. Slurry from the second stage will flow by gravity to the second -
stage mixed hydroxide thickener. Flocculantis added to help settle the hydroxide precipitates and produce an underfow
product at a density of 40% (w/w) solids. The underflow product is then pumped to the leach residue thickener feed
tank, to join the leach residue tailing stream. The second-stage thickener overflow will then be pumped to a final stage
for partial magnesiumremoval.

174.7 Magnesium Removal

Solution from the second-stage mixed hydroxide precipitation thickener overflow will be pumped to the first of two
magnesium (Mg) removal tanks. Lime slurry will be added in stages to each tank as required to facilitate magnesium
precipitation. Approximately 50% of the remaining magnesium will be precipitated to produce process water that is
essentially free of dissolved metal species. The resulting slurry will be pumped to the hydrometallurgical residue facility
along with other residues where solids settle to be stored permanentlyin the tailing basin and water s reclaimed back
to the hydrometallurgical plant process water system.

174.8 Process Consumables

Table 17-2 is a list of reagents consumed in the hydrometallurgical plant processes. Information regarding reagent
deliveries, capacity and nominal use are provided.

Table 17-2: Materials Consumedby the Hydrometallurgical Plant Process

Mode of
Delivery

Reagent | Quantity’ Delivery Condition | Storage Location Containment

Tanker Adjacent to

Ifuric aci 152 Bulk | Sh
Sulfuric acid 52 t/a (2 tank cars/mo) u Gener'a.S op
Building

Adjacent to

31,965-gal storage tank with
secondary containment

H){drochlorlc 3.376 t/a Tanker Bulk General Shop 36,120-gal storage .tank with
acid (3 tank cars/mo) o secondary containment
Building
- Adjacen -gal pressuriz
Liquid Suffur Tanker djacent to 30,000-ga p essurized
C 8.2t/ Bulk General Shop storage tank with secondary
Dioxide (2 tank cars/mo) . .
Building containment
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Reagent | Quantity’ I\Dn:I(iivee(rg Delivery Condition | Storage Location Containment
. Bulk as a Adjacent to
Tanker Truck
Sodum ) 1,040 t/a anker 1rue 45% solution with General Shop 25,750-gal storage tank
Hydrosulfide (2-3 tankers/mo) .
water (w/w) Building
Berms/ditches around outdoor
Rail (1 100-car stockpile with water that has
Limestone 99,076 t/a | train/week from Bulk Stockpiled on-site | contacted limestone collected
April to October) and added to the plant
process water.
. Adjacent to . .
Lime 6,961 tia Freight Bulk General Shop Lime Silo and 21,000-gal
(75 loads/mo) o storage tank
Building
0 A i
Magnesium Tanker 60% W./W diacent to Magnesium Hydroxide
. 6,389 t/a magnesium General Shop
Hydroxide (7 tank cars/mo) . i 270,000-gallon Storage Tank
hydroxide slurry Building
Caustic Tanker Truck . General Shop
0, -
(NaOH) 91t/ (1 load/mo) 50% w/w solution Buiding 1,300-gal storage tank
Flocculant 11.7t/a Freight 1,543 Ib. bulk bags Main Warehouse In bags and t:atch mlxedl
of powder regularly as 0.3% w/w solution

"Note: t/a = short tons perannum.

174.9 Hydrometallurgical Plant Water

A separate hydrometallurgical plantprocess water streamis requireddue to the nature ofthe different process solutions
involved in the hydrometallurgical versus the beneficiation processes. Hydrometallurgical process water will contain
significant levels of chloride relative to the water in the milling and flotation circuits. The process water line would
distribute reclaimwater to various addition points throughoutthe hydrometallurgical plantfrom the hydrometallurgical
residue facility. Make-up water could come from raw water when required.

17.410 Metal Recoveries
The anticipated metal recoveries for the Hydrometallurgical Plantare provided in Table 17-3:

Table 17-3: Hydrometallurgical Plant Metal Recoveries

Metal Expected % Recovery
Copper 97.0

Nickel 92.0

Cobalt 90.0

Gold 77.3
Platinum 77.6
Palladium 775

175 PLANT SITE AIR QUALITY MANAGEMENT

A Fugitive Emissions Control Plan has been developed for the Beneficiation Plantand the Tailings Basin and approved
by MPCA. The emission control systems on plant processes will have automated monitoring and alarming of operating
parameters that indicate off-spec performance with auditable procedures to track the actions taken by operating and
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maintenance personnel in response to the alarm. Periodic stack testing would demonstrate compliance and confim
the properalarm points.

As is proposed for the Beneficiation Plant, all active areas of the Hydrometallurgical Plant Site, including the HRF, will
be subject to a Fugitive Emissions Control Plan approved by MPCA. The emission control systems on plantprocesses
will have automated monitoring and alarming of operating parameters thatindicate off-spec performance with auditable
procedures to track the actions taken by operating and maintenance personnelin responseto the alarm. Periodic stack
testing would demonstrate compliance and confirmthe properalarm points.

17.51 Hydrometallurgical Residue Management
The hydrometallurgical process would generate residues from four sources:

Autoclave residue from the leach residue filter

Gypsum, iron,and aluminum hydroxides fromthe iron/acid removal filter
Magnesium hydroxide precipitate from the magnesium removal tank
Otherminor plantspillage sources that report to sumpsin the plant

In addition to the above listed sources, solid waste, or sludge from the WWTS will be recycled directly into the
Hydrometallurgical Plantto recover metals. The WWTS solids should resemble the Hydrometallurgical Residue Facility
materials, consisting primarily of gypsum, metal hydroxides and calcite. These hydrometallurgical residues, which will
include the non-recoverable metal portion ofthe solid waste from the WWTS, will be combined and disposed of in the
Hydrometallurgical Residue Facility as described below.

17.5.2 Hydrometallurgical Residue Cell Design and Operations

The Hydrometallurgical Residue Facility will consistofa double-lined cell located adjacent the southwest corner of Cell
2W of the tailings basin. The cell will be developed incrementally as needed, expanding vertically and horizontally from
the initial construction, and will initially be designed to accommodate approximately 2,000,000 tons or six years’ worth
of operations. The cell will be filled by pumping the combined hydrometallurgical residues as slurry from the
Hydrometallurgical Plant. A pond will be maintained within the cell so that as solids settle out, the liquid can be
recovered by a pump system and returned to the plantfor reuse. The residue discharge point into the cell will be
relocated as needed to distribute residue solids evenly throughoutthe cell.

17.6 WATER MANAGEMENT

Waterwill be consumed at the Plant Site in both the Beneficiation Plantand the Hydrometallurgical Plant. For the most
part, water operations within these two plants would be independentof each other. The only exceptions would be the
transfer of flotation concentrates from the Beneficiation Plant to the Hydrometallurgical Plant and the combining of
filtered copper concentrate and solution from Au/PGM Recovery in the Copper Concentrate Enrichmentprocess step.

17.6.1 Hydrometallurgical Plant

All water that enters the Hydrometallurgical Plant will be recycled at each step of the process. The average annual
water demand for the Hydrometallurgical Plantis estimated at 240 gpm but may vary from 114 to 406 gpm monthly as
operating and climatological variations occur. To the extent possible, water used to transport residue to the tailing
facility would be returned to the Hydrometallurgical Plant; however, losses may occur via evaporation and storage
within the pores of the deposited residue. In addition, spilled solutions will be collected in sumps and returned to the
appropriate process streams.

M \3-PN220283

M 30Dec2022
Revision 0 172



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

18 PROJECT INFRASTRUCTURE

The NorthMet Project has existing infrastructure from the Erie Plant operation that is well established but will require
numerous modifications and refurbishment to support the NorthMet process application. The existing usable
infrastructure includes the following:

115KV incoming HV power supply from the Minnesota Power grid
Power distribution to the existing facilities

Process plantbuildings complete with distribution services
Administration and site offices

Site and mine access roads

Rail network including locomotive services and re-fueling facilities
Natural gas supply

FTBwith return waterbarge and pumps

Mining and plant workshops

A description of the existing and new infrastructure required for the NorthMet Projectis given below, along with details
of the work required to bring these facilities into operation.

18.1 PLANT AND ADMINISTRATION INFRASTRUCTURE
18.1.1 AssetPreservation

The existing process plant infrastructure facilities are being refurbished to so that the plantis fit for service, safe and
supports effective plant operation and maintenance. The following pre-construction, upfront, asset preservation work
is required for safe access by construction crews and to preserve any existing equipmentand infrastructure required
by the project. Some of this work has already commenced. The following work is contemplated by PolyMet's
agreements with Cliffs Erie:

Asbestos abatement (in progress),

Mold and lead-based paintremoval (in progress),

Temporary heating and ventilation (in progress),

General cleaning (in progress),

Refurbishmentof damaged roofs and side sheeting of buildings,
Adequate lighting in working areas, and

Refurbishmentof cranes and hoists.

The costs associated with these activities are notincluded in the capital cost estimate. This scope is in progressand
is scheduled to be completed prior to the beginning of construction.

18.1.2 Plant Workshops

The existing plant general workshops also need to be refurbished and equipped to meet the plant general workshop
requirements. This also includes refurbishing and restoring services to these facilities.

18.1.3 Plant Warehouses

The existing plantwarehouses will be refurbished and will serve as the main warehouses. All large e quipmentwill be
stored in eitherthe old fine crusher building or a section of the general workshop, depending on the final plantlayout.
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18.14 Administration Offices

The existing PolyMetadministration offices can accommodate approximately 200 personnel and willserve in the same
capacity in addition to serving as a temporary construction management facility during construction. The offices are
equipped with telecommunications, networking, and fiber optic connections, but will require some refurbishment and
upgrading ofthe heating and cooling system.

18.1.5 Site First Aid Station

There are currently no facilities for a site first aid station. PolyMetwill need to construct a first aid station inthe general
workshop or the administration office to provide for construction and operational medical cases. The first aid station
willonly serve to treat minor cases and provide stabilization prior to dispatch to the local hospital.

18.1.6 Laboratory

Assay and analytical laboratories will be contracted to a third-party provider for both production assay and metallurgical
samples. A dedicated area will be designated for sample storage for pulps and rejects. Costs for the lab will be
expensed as an operating cost.

18.2 MINE INFRASTRUCTURE
18.21 Mine Workshops, Warehouses and Offices

The existing Area 1 Truck Shop is located approximately 1 mile west of the Erie process plant and approximately
9 miles west of the mining pits. It will be used for the maintenance of the mobile mining fleet. The Area 1 Truck Shop
includes six bays capable of accommodating 240 t trucks, three heavy equipmentbays, a truck wash down bay, and
miscellaneous workshops, warehouses, offices, change house and messing facilities. The workshops will require
clean-up and minor refurbishmentto be usable for the NorthMet operation.

18.2.2 Mine Site Service and Refueling Facility

A covered Mine Site Services building and refueling depot is scheduled to be erected at the mine site. This services
building will handle minor maintenance requirements for the mining fleet. Fuel delivery and storage will be handled by
a contractor.

18.2.3 Rail Loadout

Primary mining will be conducted by electric shovels. Ore haulage via haul truck will terminate at the Rail Transfer
Hopper (RTH) located south of the proposed open pits. The RTH provides 3,000 to 3,500 t of live storage above an
apron feeder that feeds the ore into rail cars. The Ore Surge Pile (OSP) located adjacentto the RTH would allow for
additional buffer storage.

The existing rail transfer hopper “super pocket’, utilized by LTVSMC during taconite mining operations, will be
refurbished. Provisions have also been made in the design for loading rail cars using front-end loaders from the OSP,
for continuous plantfeed when the RTH is down for maintenance.

A new rail spur from the RTH and a connection to the main rail line feeding the primary crushing building has been
designed and will be constructed. Sections of the main line are also scheduled to be refurbished with new track.
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18.3 HAUL AND ACCESS ROADS

The DunkaRoad, is the primary access road to the Erie Plant. Roadsto the existing facilities at the Plant Site require
varying levels of refurbishmentthat have already been designed in advance. Anew access road from the Dunka Road
will be installed along with the haul road network within the mine site connecting open pits with stockpiles, the RTH,
the OSP, the Overburden Storage and Laydown Area, and the Mine Site Fueling and Maintenance Facility.

184 RAILFACILITIES

The mine has an existing rail network connecting the existing facilities at the Plant Site. Sections of the rail system
need to be upgraded for a new operation to service the new mining and concentrate loadoutfacilities. Rail design and
engineering were carried outby rail consultant, Krech Ojard (KO).

18.5 WATER SUPPLY
18.5.1 Raw Water Supply

The planthas an existing raw water supply from Colby Lake, which is situated 5 miles south ofthe Erie Plant. Raw water
from Colby Lake will be supplied to the plant using the existing pump station and pipeline. Plans have been prepared
to replace the water supply pumpsand to replace sections of the pipeline, where needed. Raw water will be used to
supplementthe mine water and FTB reclaim water to meet the plant's process water requirement.

18.5.2 Potable Water Distribution

Bottled drinking water will be available atthe mine and plant. Raw water will be treated to meet potable water standards
for the plant use in safety showers.

18.5.3 Fire Water Distribution

The existing Plant Site fire water distribution system requires complete refurbishment. New fire water pumps, new
pipingin certain sections and new hydrants and hose reels are required. The distribution piping will also be extended
into the new plant areas.

1854 Sewage Collection and Treatment

The existing sewage treatment plant would be replaced with sewage treatment ponds in accordance with current
requirements. The sewage collection system would be refurbished and extended to the new facilities as required.

18.6 FLOTATION TAILINGS BASIN (FTB)

The existing tailings facility will be utilized for the NorthMet project FTB. The current facility is unlined and divided into
three adjacentcells; 1E, 2E, and 2W. Cell 2E would be used initially until it is brought up to the same fill level as Cell
1E and thereafter, both cells would be utilized.

The FTB perimeter dams will be raised in eight lifts using an upstream construction method by placing compacted bulk
tailings from the existing tailings facility consisting primarily of coarse tailings, and imported structural rock fill.
These tailings and rock fill will be placed and compacted according to FTB design criteria and construction
specifications. A rock buttress will be built along the north side of the Cell 2E north dam (incrementally from project
start through Year 7), and along a portion of the south edge of Cell 1E during the fifth lift (Year 7). To limitair infiltration
into the tailings deposit, a bentonite barrier layer would also be installed on the exterior sides of the dams at a depth of
30 inches below the surface. Tailings beaches will develop along the northern and north-eastern dams of Cell 2E and
the southern and eastern dams of Cell 1E.
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The tailings fromthe flotation process will be pumpedto the FTB by a single pumping station located in the Concentrator
Building. Minimal particle segregation of the tailings in the FTB is expected due to the small and fairly uniform grind
size of the tailings. In the FTB, the flotation tailings will settle out of the slurry and the decanted supernatantwater will
be pumped back to the beneficiation process by a reclaim water system using of pump barges and an overland pipeline.

Pump barges will be located on both cells. The auxiliary barge in Cell 2E will transfer decanted water to Cell 1E from
where the primary barge will pump the waterback to the plant. Once the two cells have combined, the auxiliary barge
will not be needed.

During periods of shutdown during winter operations, the reclaim water will be drained back to the ponds to avoid pipe
damage from freezing. The reclaimwater pipelines will be fitted with reliefdrain valves.

Any water that discharges around the perimeter ofthe FTB as seepage water willbe collected through the FTB seepage
capture system and returned to the FTB Pond or pumped directly to the Wastewater Treatment System (WWTS).

18.7 WASTEWATER TREATMENT

The treatment of wastewater generated from the NorthMet Project process and mining operations is a critical factor for
the Project. Stringentdischarge requirements dictate the need fora comprehensive water treatment solution that meets
environmental and Projectrequirements. A diagram of the Process PlantWater Balance is included in Figure 16-4.

The WWTS will be located between the process plant and the FTB. The WWTS will treat water collected from the
tailings basin seepage capture systems, pit dewatering, stockpile drainage, haul road drainage, and rail transfer
hopper.

Totransport mine water to the plantsite for treatment, a three-pipeline system will be required. The three pipelines will
deliverthree types of mine water: high concentration mine water, low concentration mine water, and construction mine
water, to their respective destinations at the plant site.

Construction mine water will be discharged tothe FTB Pond. Treated water from the two Mine Water treatment trains
will also be discharged to the FTB Pond. The permeate (treated water) from the WWT S tailings basin seepage capture
systems treatment train will be discharged to the stream augmentation system around the perimeter of the FTB, while
the filter-pressed sludge from the chemical precipitation process would be disposed off-site at a permitted facility or in
the hydrometallurgical residue facility (HRF), once constructed.

18.7.1 Mine Site Wastewater Collection and Distribution
The Mine Site Equalization Basin Area consists of the following:

e High concentration and low concentration mine waterand construction mine water equalization basins
e  Pump stations

18.7.2 Wastewater Treatment System

The WWTS at the plantwill consist of the following:

A pre-treatment basin

Greensand filtration

Reverse Osmosis (RO) membrane systems
Nanofiltration (NF) membrane systems
Secondary membrane system (VSEP)
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e Chemical precipitation incorporating 3 stages of mix tanks, reactor tanks, clarifiers,and sludge filter press
Limestone contactors and de-gasifiers
Plant building incorporating reagent handling and storage, pumping, piping, power supply and control
equipment

e Accessroads

18.8 POWER SUPPLY
18.8.1 Plant Power Supply

The power for the Plant Site currently provided by Minnesota Power at a voltage level of 138 kV via overhead linesto
the switchyard located adjacentto the milling/concentrator building. Minnesota Power is planning to change the power
supplyto 115 kV. Minnesota Powerreports that 220 MW is available to provide to the Project. The power requirements
for the proposed plantwill be 95 MVA underbase load steady state conditions, providing for 120 MVA during start-up,
excluding the mine and auxiliary feeders. The mine and auxiliary feeders have a combined power requirement of
745 MW.

The 115kV plant switchyard requires extensive retrofitting since most of the existing equipmentwas designed for
incoming 138 kV power. The switchyard terminates on the high voltage (HV) terminals of three of the 50/66 MVA step-
down transformers, which in turn provide 13.8 kV to the main Medium Voltage (MV) consumer substation by means of
three 2500 A feeders. The existing 50 MVA transformers are more than 50 years old and will require replacementto
meet the required plantloads and utilization.

18.8.2 Mine Site Power Supply

The mining facilities will receive power from the main plantsubstation. A new 7.5-mile 13.8 kV overhead power line will
be constructed between the plant and the mine site, following the Dunka Road.

The electrical distribution system will deliver power to the following major facilities:

Mining locations for mining equipmentand dewatering pumps

Central pumping station and construction water basin pumping station
Equalization Basin area

Rail Transfer Hopper (RTH)

Stockpile collection sumps

Mine site fuelling and maintenance facility

18.8.3 Emergency Power Plant

Provisions have been made to supply 5 MW of emergency power next to the PolyMet plant substation for the mine
feeder and 5 MW for the process plantarea. The emergency power will be generated using diesel generators to keep
critical systems operational during any power failure, including plant heating, water treatment and storage, spillage
handling, and slurry managementto preventsettling outand potential lengthy operational delays. The plantemergency
power will provide power to the following equipment:

HVAC system

Certain valves

Lighting

Specific plant process equipmentincluding sump pumps, hoists, cranes, thickeners, tank heaters, and key
agitators.
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The exact locations of the generating sets as well as the distribution system will be finalized during the detailed design
phase.

18.9 NATURAL GAS SUPPLY

The plant site is served by a natural gas pipeline with a capacity of up to 13,000 million cubicft perday of natural gas
at 125 psi, whichis sufficient for the project needs.

18.10 ACCOMMODATIONS

It is the opinion of the PolyMet staff that temporary construction accommodations will not be required. Preference wil
be given to sourcing locally based contractor personnel. Any contractor personnel not based in the area will have to
source their own accommodations.

Additional accommodations will not be provided for operations personnel as sufficient housing is available for all staff
within the surrounding towns and areas.
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19 MARKET STUDIES AND CONTRACTS

Saleable products from the NorthMet projectwill initially be copper and nickel concentrates under the Phase | scenario.
These products will be sold to smelting and refining complexes capable of recovering a number of metals contained in
these products. It is estimated copper will contribute 53% of net revenues, nickel 14%, PGMs 29%, cobalt 2%, gold
andsilver 2%.

Phase Il of the project includes construction of a hydrometallurgical facility that will result in upgrading the nickel
concentrates into a higher purity nickel-cobalt hydroxide and a precious metals precipitate. Including copper
concentrate sales, it is estimated net revenues will comprise copper46%, nickel 16%, PGMs 34%, cobalt2% and gold
and silver 2%.

191 CommoDITY PRICE PROJECTIONS

PolyMet relies on a number of industry bodies and banks with dedicated market research groups for market analysis
and metal price forecasts. Metal prices used in this reportare derived from 3-year historical average pricing.

Metal price assumptions are presented in Table 14-35 for resource estimations, Table 15-2 for reserve estimations and
in Table 22-2 for economic analyses.

19.2 CONTRACTS

PolyMethas entered into a long-term marketing agreementwith Glencore whereby Glencore will purchase all products
(metals, concentrates or intermediate products) on independent commercial terms at the time of sale. Glencore will
take possession of the products at site and be responsible for transportation and ultimate sale. Pricing is based on
London Metal Exchange with market terms for processing.

In view of Glencore’s position as one of the world’s largest traders of commodities, with especially strong positionsin
copperand nickel, there are no material risks associated with product marketing for the Project.
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20 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT

The NorthMet Project underwent extensive state and federal environmental review culminating in publication of the
Final Environmental Impact Statement (FEIS) in November 2015. The FEIS concluded that the Project could be
constructed and operated in a mannerthat meets both federal and state environmental standards and is protective of
human health and the environment. The FEIS provides a detailed description of the NorthMet Project, the potential
impacts to the environment, and the associated design and mitigatingmeasures. PolyMet made numerous refinements
during the environmental review process to incorporate avoidance or mitigation measures thatwill produce substantial
environmental benefits and other advantages to the Project.

PolyMet has subsequently secured the state and federal permits required for PolyMet's construction, operations,
reclamation, closure, and post-closure maintenance activities. A few of these permits are currently held up as a result
of litigation broughtby project opponents.

20.1 ENVIRONMENTAL REVIEW AND PERMITTING

The United States Forest Service (USFS), togetherwith the U.S. Army Corps of Engineers (USACE) and the Minnesota
Department of Natural Resources (MDNR) (collectively, the “Co-Lead Agencies’) led a joint federal and state
environmental review of the NorthMet Mining Projectand Land Exchange under the National Environmental Policy Act
(NEPA) and the Minnesota Environmental Policy Act (MEPA) over the course of ten years. The United States
Environmental Protection Agency (EPA) and tribal authorities were cooperating agencies in the process, and the
Minnesota Pollution Control Agency (MPCA) assisted in the preparation of the FEIS. This comprehensive process
included multiple rounds of agency, tribal, and public review and comment.

In December 2013, the Co-lead Agencies published the Supplemental Draft EIS. As required, the EPA issued
comments on the Supplemental Draft EIS, including an EC-2 rating, whichis the highestrating for a proposed mining
projectin the US known to PolyMet.

The Co-Lead Agencies publishedthe Final Environmental Impact Statement (FEIS) in November 2015. In March 2016,
the MDNR issued a Record of Decision (ROD) concluding that the FEIS addresses the objectives defined in the EIS
scoping review, meets procedural requirements, and responds appropriately to public comments. The 30-day period
allowed by state law to challenge the ROD passed withoutany legal challenge being filed.

The USFS completed its administrative review process and issued a Final ROD for the proposed land exchange on
January 9, 2017, with the title transfer completed June 28, 2018.

The environmental review process that culminated in the FEIS provides governmental decision makers and the public
with information about the potential effects of the Project, as well as the mitigation measures that will be taken to
eliminate or reduce the effects of the Projecton the surrounding environment. As required by NEPAand MEPA, agency
decision makers considered the information in the FEIS before issuing the various permits and approvals needed o
build and operate the Project.

PolyMet submitted the permit applications needed for all applicable major state and federal permits. The MDNR and
the MPCA subsequentlyissued state permits for the Project. Both agenciesissued all major state permits by the end
of 2018. The USACE used the analysis developedinthe FEIS to issue PolyMet's CWA Section 404 permit and ROD
on March 21, 2019.

Table 20-1 below lists the permits PolyMet has obtained, which agency oversees the permit, and what subjects are
covered by the permit. Alimited number of these permits are currently held up as a resultof litigation broughtby project
opponents.
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Table 20-1: Environmental Permits Obtained

Permit Agency Subject(s) Covered

NPDES/SDS Permits MPCA Treated water discharge; groundwater and surface water monitoring; water
quality

401 Certification MPCA State water quality certification of federal 404 related activities
Air Quality Permit MPCA | Air emissions; sources and limits
Construction Stormwater Permits MPCA Addresses runoff from land-disturbing construction activities
Industrial Stormwater Permits MPCA Addresses runoff from industrial activities
Permits to Mine MDNR Construction and development; financial assurance
Dam Safety Permits MDNR Construction, operation, and maintenance of dams
Public Waters Work Permit MDNR Construction within a public water
Water Appropriation Permits MDNR Water quantity and use

Wetland Replacement Plan and MDNR Wetland impacts and mitigation
Wetland  Conservation  Act

Decision
Takings Permit MDNR Sensitive species impacts and mitigation
404 Permit USACE | Wetland impacts and mitigation

The Project incorporates, consistent with Minnesota policy, the refurbishment and reuse of existing ferrous mining
facilities at the Plant Site. These existing ferrous mining facilities remain subject to several legacy permits issued to
PolyMet, including a ferrous Permitto Mine for closure activities issued by the DNR, a dam safety permitfor operations
of the existing tailings basin issued by the MDNR, and an existing NPDES/SDS permit and associated Consent Decree
issued by MPCA for closure purposes. These permits were assigned to PolyMetby the agencies to address operation
and closure of the existing facilities or mine lands priorto closure or start of construction of the Project.

A register of environmental review and permitting commitments and obligations, approvals, and licenses has been
developed andincorporated into PolyMet's Environmental Management Information System (EMIS).

20.2 BASELINE STUDIES

Extensive baseline studies were completed for the Project and are described in Section 4 (Affected Environment) of
the FEIS. These studiesinclude extensive data on local lakes and rivers, including: meteorological conditions, ground
and surface water, wetlands, hydrology, geotechnical stability, waste characterization, air quality, vegetation (types,
invasive non-native plants, and threatened and endangered species), wildlife (listed species and species of special
concern, species of greatest conservation need and regionally sensitive species), aquatic species (surface water
habitat, special status fish and macroinvertebrates), noise, socioeconomics, recreational and visual resources, and
wilderness and other special designation areas. Potential project impacts or effects and identification of relevant
mitigation measures were evaluated for each of these data as part of environmental review and permitting.

Several additional baseline studies were required in accordance with the permitsissued for the Project. These studies
included wetland water quality, more extensive surface and groundwater characterization, and evaluation of potential
borrow sites to be used for project construction. A blasting plan for operations was also developed for review and
approval as part of the permit-to-mine process. The blasting plan includes the regulatory criteria, implementation plan,
monitoring plan, documentation and retention plan, and corrective and preventive measures to be employed, as
needed.
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PolyMet has approximately 106 surface water-monitoring locations, including wetlands, and 138 groundwater-
monitoring locations. Baseline water monitoring data (quality and/or quantity) has been collected from each of these
monitoring locations. Baseline water monitoring data has been included in the prior environmental review process and
permitting processes along with the engineering design of relevantinfrastructure.

20.3 ENVIRONMENTAL CONSIDERATIONS

There are no known environmental issues for the NorthMet Project that cannot be successfully mitigated through
implementation of the various management plans that have been developed based on accepted scientific and
engineering practices. Adaptive managementwillbe employed atthe Projectby using flexible engineering controls that
can be adjusted to continue achieving compliance with applicable water quality standards and permit conditio ns when
site-specific conditions vary.

PolyMet prepared the following managementplans as part of the environmental review and permitting processes:
e Adaptive Water ManagementPlan
e Adaptive Water ManagementReview Process Plan
e Air Quality ManagementPlan — Mine (environmental review only)
e Air Quality ManagementPlan — Plant (environmental review only)
e Flotation Tailings ManagementPlan
e Reclamation, Closure, and Post-Closure Plan
e Rock and Overburden ManagementPlan
e WaterManagementPlan- Mine
e \WaterManagementPlan - Plant
e Wetland ManagementPlan
e Residue ManagementPlan

These plans list the issues, constraints and opportunities, and the relevant permit conditions and monitoring
requirements associated with the media described in the name. Where appropriate, these plans were reviewed by the
MDNR and MPCA with permitapplications. Substantive changes to these plans would require additionalagency review
and approval.

The Adaptive Water Management Review Process Plan lays out the ongoing monitoring requirements to reconcile the
waterbalance in order to make adjustments as needed based on data collection. This information will be used in future
design of associated infrastructure, as needed.

20.31 Waste Management

PolyMetplans to re-use an existing taconite tailings basin for storage of NorthMet's Flotation Tailings. The stability and
design of the FTB have been investigated and reviewed by numerous geotechnical consultants, including Barr
Engineering, Knight Piésold, Scott Olson (geotechnical professor at the University of lllinois), and Dirk Van Zyl
(University of British Columbia). The results and recommendations of these third-party peer reviews have been
incorporated into the design and operating plans for the FTB.

The results of PolyMet's waste characterization program were used for multiple purposes in support of the design,
environmental review, and permitting of the Project. At early stages of Project design, results from the waste
characterization program were used to form the conceptual models for metal leaching and potential acid generation
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from Project materials. The characterization data on mineralogy, petrology, chemistry (including dissolved solids
release), acid-base accounting, and static leach tests on Project materials were used to identify the minerals with
potential to release metals or acidity during weathering, and the Project-specific mechanisms that are expected to
consume acidity. Results from the waste characterization program were used to identify the sulfur criteria thresholds
used to classify waste rock as part of the Project’s waste rock managementprogram.

Custom test work on tailings deposition, conducted by Saint Anthony Falls Laboratory, University of Minnesota,
informed decisions on management of the Flotation Tailings. Additional custom test work on potential interactions
between Flotation Tailings and LTVSMC tailings was used to identify potential chemical interaction, or lack thereof,
that would need to be incorporated into predictions of the chemistry of the FTB seepage. In the case of the
hydrometallurgical residue, waste characterization results were used to compare leachate chemistry with criteria values
for classification of hazardous waste.

In addition to the testing listed above, results from the waste characterization program were used to define input
parameters for PolyMet's probabilistic water models developed to predict water quantity and quality at the Mine Site
and the Plant Site used for environmental review and permitting. Input parameters from PolyMet's waste
characterization programincluded constituentrelease rates, concentration caps, constituentflushing loads, time lag to
formation of acidic conditions, and parameters that are used to model residual saturation of Flotation Tailings.

PolyMetstarted its mine waste characterization programin 2005 to determine the potential of acid rock drainage andior
metal leaching, with many tests still underway. Also, numerous geotechnical consultants reviewed the stability of the
tailings basin. PolyMetand its engineering team used the results of these studies and analyses to design facilities that,
through proposed managementpractices, can be constructed, operated, and reclaimed so as to be structurally sound
and minimize environmental impacts. PolyMet's Permit to Mine contains achievable terms and conditions to protect
human health and the environment.

20.3.2 Water Management

The overall Project water managementstrategy includes reusing water from the Mine Site at the Plant Site, as well as
reusing water within various Plant Site facilities, to maximize water recycling and minimize discharges to the
environment. Water will be treated using chemical precipitation and/or membrane separation treatment. Treated water
discharge will be used to augment streamflow, where needed, in watersheds around the FTB. The Project design
includes systems for managing and monitoring water to comply with applicable surface water and groundwater quality
standards at appropriate compliance points. PolyMetdesigned the water management systems to achieve compliance
based on modeling of expected water quantity and quality (See Section 16.8). The key treatment technologies include
membrane filtration and high-density sludge chemical precipitation. Additionally, PolyMet has created adaptive
managementand contingency mitigation procedures for water managementthat it will utilize as necessary to maintain
regulatory compliance.

PolyMet water quality and quantity permits contain achievable terms and conditions to protect human health and the
environmentas applicable to water management.

20.3.3 Air Management

PolyMetwill use conventional air pollution control techniques common to mining and otherindustrial operations. These
control techniques include fabric filters, venturi and packed-bed scrubbers, and fugitive dust control procedures at
various facilities, locations, and phases within the Project to provide levels of emission control that will protect human
health and the environment. These control techniques are considered to be state-of-the art with respect to air pollution
control.
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The MPCA, pursuant to its authority under state law and under the federal CAA as delegated by the USEPA, issued
the air permit for the Project. PolyMet's air consultant has confirmed the permit contains achievable terms and
conditions to protect human health and the environmentas applicable to air quality management.

2034 Land Management

PolyMet has control of the mineral rights necessary for the Project. Control of the surface rights at the Mine Site is the
subject of the land exchange with the USFSdiscussed in Section 20.1. As noted above, the USFSissued its Record
of Decision (ROD) to transfer title to PolyMeton January 9, 2017, and the administrative title transfer process was
completed June 28, 2018.

PolyMet purchased the Erie Plant, including 12,400 acres or 19.4 square miles, from Cliffs Erie, L.L.C. (Cliffs Erie),
with title transfer occurring on November 1, 2018. Additionally, PolyMet holds various leases through a combination of
state, county, and private entities and various other rights of use with Cliffs Erie that give it control of 100% of the
existing plant.

20.4 SOCIALISSUES
2041 Laborand Employment Support

The NorthMet Project has long had strong support from labor and business groups, local citizens, communities, and
counties in northeastern Minnesota and statewide. Through projectenvironmental review and permitting, more than 30
elected bodies and business organizations passed resolutions of support for the Project.

For employment, it is estimated that approximately 2 million manhours will be required to construct the project, and
that 360 direct jobs will be created during operations. These directjobs would generate additional indirectand induced
employment, estimated to be 332 additional construction-phase jobs and 631 additional operations-phase jobs. Indirect
and induced effect employment numbers are calculated by IMPLAN and may include temporary, part-time, full-time,
long-term, or short-term jobs. While some skilled workers would be involved only temporarily and would possibly
relocate from outside the region, the majority of the NorthMet Project-related jobs are expected to be filled by those
currently residing in the Arrowhead region.

20.4.2 Economic Impact

According to a study by the University of Minnesota Duluth Labovitz School of Business and Economics (2009), during
operations, there would be approximately $231 million ($305 million in 2022 dollars) per year in direct value added
through wages and rents and $332 million ($438 millionin 2022 dollars) per year in direct output related to the value
of the extracted minerals. As with employment, these direct economic contributions would create indirectand induced
contributions, estimated at $99 million ($131 millionin 2022 dollars)in value added and $182 million ($240 millionin
2022 dollars)in output.

2043 Treaties and Indigenous Groups

The NorthMet Project area s located within the territory ceded by the Chippewa of Lake Superior to the United States
in 1854. The Chippewa hunt, fish, and gather on some lands in the 1854 Ceded Territory. Harvest levels and other
activities are governed by either individual tribal entities (in the case of the Fond du Lac Band) or the 1854 General
Codes and subsequentAmendments under the 1854 Treaty Authority (in the case ofthe Grand Portage and Bois Forte
bands). Pursuantto Section 106 of the National Historic Preservation Act, the federal Co-lead Agencies identified
several historic properties in consultation with the State Historic Preservation Office (SHPO), Bands, and PolyMet.
A Memorandum of Agreement under Section 106 was signed by PolyMet, USFS, USACE, and SHPO in December
2016.
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20.5 CLOSURE PLAN AND FINANCIAL ASSURANCE

PolyMetplans to build and operate the NorthMet Projectin a manner that will facilitate concurrentreclamation, in order
to minimize the portion of the Project that will need to be reclaimed at closure.

The overall objectives of the Closure Plan for closed Mining Areas are to meet the following criteria:

e Theyare safe, secure, and free of hazards,
In an environmentally stable condition,
Minimize hydrologicimpacts and the release ofhazardous substances thatadversely affect natural resources;
and

e Maintenance free, to the extent practicable.

The items are covered in detail in the Closure Plan and include:

e Mine Site Reclamation, Closure, and Post closure Maintenance — structure demolition and reclamation,
temporary stockpiles, and haul road reclamation, mine pit reclamation, water management infrastructure
reclamation, water management,and maintenance of reclaimed areas.

e Plant Site Reclamation, Closure, and Post closure Maintenance — structure and infrastructure demolition and

reclamation, Areas of Potential Concern, FTB reclamation, HRF reclamation, water management

infrastructure reclamation, water management, maintenance of FTB and HRF dams and facilities, and
maintenance of reclaimed areas.

Transportation and Utility Corridors Reclamation, Closure, and Post closure Maintenance.

Colby Lake Pipeline Corridor Reclamation, Closure, and Post closure Maintenance.

Auxiliary Facilities Reclamation, Closure, and Post closure Maintenance.

Waste disposal.

Transition from mechanical to non-mechanical water treatment.

Monitoring during Reclamation, Closure, and Post closure Maintenance.

Reporting during Reclamation, Closure, and Post closure Maintenance.

In accordance with the Permit to Mine, financial assurance instruments covering the estimated cost of reclamation,
should the mine be required to close in the upcoming year, must be submitted and approved by the MDNR. Minnesota
Rules require PolyMet to annually update its financial assurance. These costs have been accounted for in the overall
projecteconomics. The permit to mine includes detailed conditions regarding the financial assurance.

Under Minnesota law, the reclamation cost estimates that form the basis of the financial assurance will be updated
annually. This process acknowledges possible future changes to the financial assurance, including possible changes
based on any revisions to applicable law or to the mine plan. For purposes of this Study, PolyMet has assumed that
the Minnesota water quality standards governing sulfate in wild rice water will be revised, as required by law, after the
Projectis in operations.

20.6 DiscussION ON PERMITTING RISKS TO MINERAL RESOURCES AND MINERAL RESERVES

The mine plan considered in the FEIS and permits contemplates mining and processing approximately 225 million tons
of ore over a twenty-year Project life. New data collected from drilling conducted prior o the start of mining and during
mining operations will provide additional information that will be incorporated into the Block Model, and hence, mine
scheduling. The pitconfiguration, staging, and stockpile layout will be progressively refined throughoutthe 20-year life
of the mine. Prices of metals, energy, labor, and other factors determine the optimum mining schedule; as these change
the Mine Plan will be adjusted, potentially on an annual basis.
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In some cases, modifications to PolyMet's mine plan would be subjectto state and federal regulatory review. Economic
development of mineral resources outside the mine plan, if PolyMet should decide to pursue such development, will
require additional environmental review and permitting.

20.7 COMMENTS ON SECTION 20

The federal and state permitting process for the NorthMet Project has been completed, with all necessary permits
issued. A limited number of these permits are currently held up as a result of litigation broughtby project opponents.
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21 CAPITAL AND OPERATING COSTS

Capital and operating costs for the Phase 1 NorthMet mine and concentrator were developed and estimated based on
feasibility-level design. Engineering for this effort was performed by Senet, Barr, IMC, and Krech Ojard (KO).
M3 prepared a scoping level of design for the Phase 2 hydrometallurgical plantthatis planned to start upin Year 4 of
the mine life.

Site inspections were previously conducted (with vendors where possible) to evaluate the condition ofthe existing Erie
plant,the mine facilities, and the primary process equipmentfrom the previousiron mining and beneficiation operation.

Key contributions made by each group were as follows:

e IMC estimated major mining equipment capital and operating costs utilizing the production schedule
presented in Section 16.

e Barr developed scopes of work and material take-offs for major earthworks required for the predevelopment
of the mine site as well as other environmental scopes of work associated with the project (e.g., the flotation
tailings basin). M3 updated cost estimates for the Barr scopes of work using recent contract pricing,
escalations based on ENR Construction Index, or 2022 RS Means pricing.

e KO developed costs for upgrading the rail system for the delivery of ore from the mine to the concentrator.

e Senetdeveloped the capital and operating cost estimates for the communition facilities at the mine site and
at the process plant, and the flotation concentrator including plant utilities and the refurbishment of the Erie
Plant (or Phase ) infrastructure.

M3 received Barr's and KO’s engineering design and material takeoffs and applied 2022 pricing for labor, labor
productivities, and materials unit pricing estimates. Current unit rates for northern Minnesota from published sources
were used for all construction activities where available and escalated from 2013 costs with a factor of 36.2% where
currentrates were unavailable. The ratioof updated rates to escalated costs is approximately 70-30. M3 also developed
the capital and operating cost estimates for the Hydrometallurgical Plant (Phase II) utilizing a detailed scoping level
design, first principals and 2016 quotes, which were escalated to reflect Q4 2022 pricing.

Senet updated equipmentand materials pricing for the concentrator during 2022 for this study. Equipmentlists used
inthe analysis were derived from process flow diagrams, material mass balancetables, equipment specifications, basic
design criteria, single line drawings, and operating philosophies. Material take-offs for basic construction disciplines
were prepared from general arrangementdrawings, civil grading models, structural models, single line drawings, and
P&IDs. These MTO’swere builtup over several years and updated to fourth quarter 2022 pricing. The major equipment
packages were revalidated in 2022 and new pricing was obtained.

M3 also developed the capital and operating cost estimates for the Hydrometallurgical Plant utilizing a scoping level
design, fresh 2022 quotes for major equipment first principals and new materials pricing for civil, concrete, piping,
valves, and other commodities. Minor equipmentfrom the 2017 feasibility study was escalated from Q32016 quotes,
to reflect Q4 2022 pricing. In general, equipmentpricing thatwas escalated used a factor of 23.7% based onthe ENR
Construction Index. M3 developed its capital costs for the Phase Il Hydrometallurgical Plantinde pendently of Senet's
capital cost estimate for the Phase | concentrator. Unit prices for construction materials such as concrete, steel, and
other bulk materials could vary between the two build-ups butshould be relatively alignedwith current Q4 2022 pricing.

211 CAPITAL COST ESTIMATE
The capital cost estimate is divided into the following major sections:

. Mine CAPEXwhich includes costestimates for mine site developmentand major mining equipment costs,
. Mine ore loadoutand mine and plant railroad refurbishment costs,
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. Comminution, processing, plant utilities, and plantrefurbishmentcosts,
. Costs to build out the existing tailings basin, and
o Costs for water treatment and water management.

In general, equipment schedules, duty sheets and material take-offs were developed for the new equipment and
infrastructure required for the mine site, beneficiation plantand hydrometallurgical plant. These were derived from
process flow diagrams, process mass balance calculations, a plant model, and preliminary designs. Inquiries were
issued to reputable vendors for quotations on most major packages including, but not limited to: mine equipment,
earthworks, building infrastructure, and major process equipment for both the beneficiation and hydrometallurgical
plant. Quotations were valid as of Q3 2022 for both the concentrator and the hydrometallurgical plant and were
escalated to Q4 2022 pricing. Installation and civil related works were obtained from local contractors as far back as
2014 for the Beneficiation Plantand Mine Site. Man-hour all-inclusive rates were updated to reflect Q4 2022. The cost
estimates are providedin U.S. Dollars ($). The following exchange rates were used:

e ZARto USD:18.25
e ZARto EUR:18.02
e EURtoUSD:1.013

The capital cost estimate is based on the following assumptions:

e TheProject utilizesa 20-year LOM plan.
o Final operating permits do not resultin any material changes to mine or plantdesign.
e Mostof the process equipmentwould be procuredin the US and is transportable to site by road or rail.

Table 21-1 depicts the initial direct capital requirement for the development of the NorthMet Project. This estimate
includes capital costs compiled by the firms associated with numerous scopes of work for the mine, mine equipment
and refurbishing the Erie Plant (Phase 1) which have been escalated to reflect Q4 2022 pricing.

Table 21-1: Phase | Direct Costs

Description PHASE |
»DIRECT COST** ($000)
Mine Capex
Mine Site 91,872
Construction Material Testing 1,813
Mine Equipment 135,000
Railroad And Ore Delivery 28,931
Comminution 172,312
Copper & Nickel Concentration 130,624
Concentrates Loadout Facilities 66,337
Water Management 76,810
Plant Control System (Pcs) 3,273
Flotation Tailings Basin 58,579
Plant Infrastructure 14,145
Plant Utilities 123,408
Subtotal Direct Cost (Mine & Concentrator) 903,105
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21141 Basis of Phase | Capital Cost Estimate
A brief description of the capital costs presentedin Table 21-1is provided in the sections that follow.
21.1.1.1 Mine Capital Cost Estimate (CAPEX)

The mine capital costestimate includes the following mine pre-production and developmentwork to be performed prior
to Year 1 mining operations:

Initial haul road construction and preparation,

Site access road upgrades,

Removal of the overburden from the pit area,

Ground preparation and liner placement beneath the temporary, low-grade Cat 2/3 waste and Cat 4 waste

stockpiles,

5) Ground preparation around the permanent Cat 1 waste stockpile as well as cutoffwall and pipinginfrastructure
to capture seepage and contain groundwater movement,and

6) Ground preparation and lined foundation for the construction of the Ore Surge Pile (OSP) situated near the

Rail Transfer Hopper (RTH) to allow for temporary storage of ore.

B WO N -
== ——

The Mine Site estimate also includes costs for mine electrical distribution and communications/dispatch and a Mine
Site Fuel and Maintenance Facility (MSFMF) which will be located to the northeastof the RTH. The facility will consist
of two buildings, one for fueling mobile equipment (Fueling Station) and the second for mobile equipmentmaintenance
(Maintenance Building).

The following major civil Scope of Work (SOW) packages and cost estimates were quantified by Barr and developed
by M3. These SOW’s were priced by mostly local civil contractors in 2013 and costs were brought to current Q4 2022
pricing by M3:

Haul Road Construction,

Dunka Road Upgrade,

Stockpile Construction,

Dikes, Perimeter Ditches, Storm Water Pond & Outlet Structure,
Process Water Piping,

Pre-Stripping of Mine Pits,

Truck Fueling & Maintenance Facility,

Mine Electrical Distribution,

Mine Communications & Dispatch Systems, and

Category 1 Groundwater Containment System.

211111 Quantity Basis

Barr developed the quantities for the major earthwork accounts from the drawing packages produced in supportof the
individual scopes of work. For the sub-areas estimated with AACE, the estimated quantities for civil works were
determined via material take-offs based on the provided engineering drawings or sketches. M3 reviewed the
engineering design provided by Barr.

211112  Pricing Basis

Fillis expected to come from on-site non-reactive sources. The fill material is to be freely issued to the Civil Contractor.
The estimate allows $12.00 per cubicyard for screening required to get proper compaction.
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An allowance (approximately $1.88 million) was included in the Mine Site estimate for earthworks and civil works
material testing. These testing requirements were primarily associated with all stockpile and pond liner tests at the
mine but also included costs for test work associated with the tailings facility and plant concrete work.

After thoroughly reviewing the extentofthe engineering designto date, M3 Q4 2022 pricing using an ENR Construction
Cost Index associated with the year in which the estimate was developed. M3 re-estimated their costs to Q4 2022
pricing using a combination of fresh contractor labor rates, similar works from recent domestic projects of similar scope,
2022 RS MEANS costs, and using escalation rates from 2013 to 2022 using the ENR Construction Cost Index
associated with the yearin which the estimate was developed forrates not captured in the first three methods.

211113  Assumptions, Clarifications, and Specific Exclusions

Listed below are assumptions, clarifications and specific exclusions respecting quantities Barr developed for
subsequentmine capital cost estimates M3 developed:

Supplied soils are suitable for backfill with proper compaction.

Assumed a haul distance to spoils of 1,500 ft.

Assumed a haul distance for purchased fill of 20 miles.

Estimate assumes no underground obstructions or pipelines.

Any cemented soils are rippable and can be removed withoutblasting.

The estimate assumes that the site is free of all pre-existing hazardous wastes and contamination,
archeological interests and avoids wetlands where possible.

o The estimate includes costs to control environmental impacts such as dust suppression and the dispositon
of hazardous and non-hazardous wastes generated as part of a normal construction activities.

Specificexclusions are as follows:

o Blasting associated with excavation associated with new process areas.
o Trafficimpact studies.

21.11.2 Mine Equipmentand Services

IMC developed the mine equipmentrequirements and all costs associated with them (e.g., shop tools, and spare parts).
These costs have been capturedin separate Mine Capital and Operating Costestimates. The cost of the ANFO/sluny
truck, explosives storage and blaster's flatbed truck are to be carried by the explosives supplier.

Table 21-2 provides a summary of the initial (Year-1) and total sustaining mine capital (Years 1 through 22) developed
by IMC. Some of the existing major mine equipment will be rebuiltinstead of replaced if the remaining years they
operate s less than about 60% of the useful life hours of the machine. In year 1, the second shovel will be procured
along with two additional haul trucks and the ninth haul truck is putinto service in year5. The track dozersand motor
graders are replaced every eightyears. The fleetof pickup trucks will be replaced every 4 years and other mine support
equipmentwill be replaced every eightyears. The equipmentpurchases scheduledforinitial capital are shownin Year
-1 of Table 21-3.

The equipmentpurchases for sustaining mine capital are shown in the year priorto when the equipmentis required to
be putinto operation. Annual Mine Sustaining Capital Costs are presented in the last row of Table 21-3 andincludes
shop tools and initial spares associated with the equipment. After the initial purchase, other engineering supplies,
software and safety equipmentare included in mine operating costs.
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Table 21-2: Summary of Mine Capital Cost ($USx1000)

Initial Capital Sustaining Total
Category
Year -1 Capital Capital
Major Equipment $94,345 $59,094 $153,439
Mine Support Equipment $20,795 $16,982 $37,777
Engineering/Safety Equipment $150 $150 $300
Shop Tools $2,830 $923 $3,753
Spare Parts $4,717 $1,538 $6,255
Locomotives $12,163 $0 $12,163
TOTAL $135,000 $78,687 $213,687

Notes: Physical Structures such as the mine shop and warehouse, and fuel storage facilities are included in the Mine CAPEX co stsin Table 21-1.
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Table 21-3: Mine Capital Cost by Year
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Unit Cost Life -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 Project

($1,0000  Hours | ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)  ($1,000)  ($1,000) ($1,000)  ($1,000)  ($1,000) ($1,000)  ($1,000)  ($1,000)  ($1,000)  ($1,000)  ($1,000)  ($1,000)  ($1,000) Total
MINE MAJOR EQUIPMENT:
ATLAS PV351 Electric Rotary Drill (12.25 in) 7,676 65,000 | 7,676 - - - - - - 7,676
CAT 6060 Hydraulic shovel (36.6 CuYd) 13,778 80,000 [ 13,778 13,778 - - - - - 27,556
CAT 994H Front End Loader (22.5CuYd) 7,121 45,000 | 7,121 - - - - - - - 7,121
CAT 793F Haul Truck (250 1) 5,663 120,000 33,978 11,326 - 5,663 - - - - 50,967
ATLAS PV351 Diesel Rotary Drill (12.25 in) 7,476 65,000 | 7,476 - - - - - - - - - 7,476
CAT D10 Track Dozers 2,250 35,000 | 6,750 - - 6,750 - - 6,750 - - - 20,250
CAT 834K Wheel Dozer (562 HP) 1,596 35,000 | 3,192 - - - 3,192 - - - 1,596 - 7,980
CAT 16M Motor Graders (290 HP) 1,412 35,000 | 2,824 - - 2,824 - - 2,824 - - - 8,472
CAT 785D Water Truck (30,000 Gal) 4,066  120,000( 4,066 - - - - - - - - 4,066
CAT 992K Aux Loader (814 HP) 3,231 45,000 | 3,231 - - - - 1,616 - 4,847
CAT 777G Aux Truck (100t) 2,209  120,000( 2,209 - - - - - - - 2,209
Epiroc SmartROC D65 PreSplit Drill (6 in) 1,313 65,000 | 1,313 - - - 1,313 - - - - - 2,626
CAT 349F Excavator (396 HP) 731 25,000 | 731 - - - - - 731 - - - - - 731 - - - - - 2,193
Subtotal Major Equipment 94,345 25,104 0 0 0 5,663 0 731 9,574 3,192 0 0 1,313 0 731 0 9,574 0 3,212 0 0 153,439
MINE SUPPORT EQUIPMENT: Years
Cat 745 Fuel/Lubetruck 5,000 gal 1,287 8 1,287 - - 1,287 - 1,287 - - - 3,861
Cherry Picker/ Basket Truck 436 8 436 - - 436 - 436 - - - 1,308
Cat 226D Skid Steerfor RTH Clean-out 61 8 61 - - - 61 - - 61 - - - - 183
Pickup Truck (4x4) 50 4 600 - - 600 600 600 - 600 - - - 600 3,600
Light Plants 15 4 90 - - 90 90 90 - 90 - - - 90 540
Pressure Washer 43 8 43 - - - 43 - - 43 - - - - 129
Generator Set w/ tractor 1,469 18 1,469 - - - - - 1,469 - - 2,938
Allmand 400 cfm Compressor 72 18 72 - - - - - 72 - - 144
CATIT62 - Integrated Tool Carrier 445 8 445 - - 445 - 445 - - - 1,335
Grove GRT655 Crane (50 ton) 753 18 753 - - - - - 753 - - 1,506
Dewatering Pump 115 8 115 - - 115 - 115 - - - 345
Man Bus 140 8 140 - - 140 - 140 - - - 420
Tractor & Lowboy (off-highway, no tractor) 900 25 900 - - - - - - - - 900
Haul Truck Retriever 5,838 25 5,838 - - - - - - 5,838
Mine Communications System 574 25 574 - - - - - - 574
Cat Minestar Fleet Management System 1,640 25 1,640 - - - - - - 1,640
Rock Breaker (Surestrike MDL SS80) 191 18 191 - - - - - 191 - - 382
Welding Truck 396 8 396 - - 396 - 396 - - - 1,188
Mechanics Truck 315 8 315 - - 315 - 315 - - - 945
Cable Handler (Builtrite 2200) 868 8 868 - - 868 - 868 - - - 2,604
Cable & Accessories 10,0001t.) 294 18 1,764 - - - - - 294 - - 2,058
Cable Stands 109 18 327 - - - 109 - - 436
Cable Boats 7 18 213 - - - - 71 - - 284
Drill Tender Truck 396 9 396 - - 396 - - - - 792
10 cy Dump Truck with Sand Spreader 413 9 413 - - - 413 - - - - - 826
Hy-Rail Pickup Truck 103 8 103 - - 103 - - 103 - - - 309
Rock/Sand Spreader Box for Water Truck 729 18 729 - - - - - - 729 - - 1,458
Shop Forklift (Komatsu FG45TU-10) 137 15 137 - - - 137 - - - 274
RT Forklift (JLG 1255 Telehandler) 194 18 194 - - - - 194 - - 388
Mine Planning Software 286 10 286 - - - - - - - - - 286 - - - - - - - - - - 572
Subtotal Mine Support Equipment 20,795 0 0 0 690 0 0 0 4,899 809 286 0 690 0 0 137 4,899 3,882 0 0 690 0 0 37,777
Engineering/Geology Equipment 150 10 150 - - - - 150 - - - - - - 300
Shop Tools (3% of Major Equipment) 3.00% | 2,830 753 - 170 - - - - - 3,753
Initial Spare Parts (5% of Major Equipment) 5.00% | 4,717 1,255 - 283 - - - - 6,255
Locomotives 12,163 - - - - - - - - - - - - - - - - - - - - 12163
TOTAL EQUIPMENT/FACILITIES CAPITAL 135,000 27,112 0 0 690 6,116 0 731 14,473 4,001 436 0 2,003 0 731 137 14473 3,882 3,212 0 690 213,687
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21113 Railroad and Ore Delivery

KO provided railroad and ore delivery costs, in October 2022, based on detailed SOWs. The costs include the following
items associated with the refurbishmentand installation of the overall Mine Site rail systems:

Earthworks and civil works,

Supply of new railinfrastructure,

Construction of a pad and mechanical equipmentrefurbishmentfor the ore transfer hopper,and
Upgrade and refurbishmentof the existing rail systems.

211131 Rail TransferHopper (RTH)

KO developed an estimate and supplied costs to replace or refurbish the hydraulic equipment, motor control center
(MCC), control/electrical/hydraulic rooms, walkways and platforms, lighting and salvaged wear materials associated
with RTH system used by LTVSMC to load the rail cars. Also included were costs for earthworks to stabilize and fortify
the RTH structure and dump pocket.

21114 Comminution
The capital costs for the comminution circuitwere developed by Senet and based on the following:

o Quotations for new and refurbished mechanical equipmentbased on detailed enquiries including specifications
and equipmentduty sheets, andin certain instances, included site inspections by vendors. Previously obtained
pricing was recently revalidated in Q4 2022. The mechanical equipmentwas sized based on test work results,
system modelling andin certain cases equipmentsizing was dictated by physical layout/footprint constraints.

. Preliminary designs for new and modified structures, bins, and chutes.

Preliminary civil and earthworks designs associated with new and modified structures, new equipmentand

operational requirementsincluding access and spillage containment.

Conveyor designs for new and existing conveyorsin line with feed rates and material properties.

Priced piping and valve MTOs developed from Process Flow Diagrams (PFD) and layouts.

Quotations for electrical and instrumentation equipmentbased on detailed enquiries, including installation.

Man-hour estimations for the refurbishmentand modifications to existing infrastructure and for the installation of

new equipment, structures and associated civil works. These were based on industry standards and

consultations with local contractors.

o Construction rates from local contractors are inclusive of all indirect costs.

21115 Flotation, Regrind and Reagents
The capital costs for the flotation circuitwere developed by Senet and were based on the following:

¢ Quotations fornew mechanical equipmentbasedon detailedenquiries including specifications and equipment
duty sheets revalidated in Q4 2022. The mechanical equipmentwas sized based on test work results, system
modelling and simulation.

e Preliminary designs for structural supportsteel and building infrastructure.

Preliminary civil and earthworks designs associated with new structures, equipment and operational

requirements including access and spillage containment.

Priced piping and valve MTOs developed from PFDs, layouts, and Senet’s in-house database.

Quotations for electrical and instrumentation equipmentbased on detailed inquiries, including installation .

Man-hour estimations for the installation ofnew equipment, structures and associated civil works.

Construction rates from local contractors, inclusive of all indirect costs.
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21116 Concentrate LoadoutFacilities

The capital costs for the concentrate loadoutcircuit were developed by Senet were based on the following:

¢ Quotations fornew mechanical equipmentbasedon detailedenquiries including specifications and equipment
duty sheets. The mechanical equipment was sized based on test work results and ensures the concentrate
adheresto Glencore’s requirements for final product processing.

e Preliminary designs for structural supportsteel, bins, chutes and building infrastructure. The building storage
requirements were based on consultation with Glencore.

e Conveyordesigns for the new conveyors, in line with the new feed rates and material properties.

Preliminary civil and earthworks designs associated with new structures, equipment and operational

requirements including access and spillage containment.

Priced piping and valve MTOs were developed from PFDs, layouts, and Senet'sin-house database.

Quotations for electrical and instrumentation equipmentbased on detailed enquiries, including installation.

Man-hour estimations for the installation of new equipment, structures and associated civil works.

Construction rates from local contractors, inclusive of all indirect costs.

21117 Water Management

The water management capital costs were developed primarily by Senet and relate to all earthworks, civil works,
infrastructure, services, and equipment relating to the construction of a single water treatment plant and mine
wastewater pipeline in accordance with the requirements of the FEIS. Detailed SOWs were issued for quotations to
combine the two facilities into one water treatment facility. Pricing for the mechanical water treatment process
equipmentwas updated and used to develop the estimate for the WWTS.

21.1.1.8 Plant Control System

The plant control system incorporatesall costs relating to the plant PLC system linked to the SCADA monitoring and
control system, including the fiber optic backbone. These costs were developed by Senet and are based on the
mechanical equipmentlist, PFDs, and the plant layout to determine the equipmentthat would require monitoring and
its location.

21119 Flotation Tailings Basin

The FTB capital costs were developed primarily by Barr and relate to all earthworks, civil works, infrastructure, services,
and equipmentrelating to the construction of the tailings facility and the associated seepage handling systems. A
detailed Scope of Work (SOW)was issued for quotations, and pricing was obtained for the tailings handling process
equipment.

21.1.1.10  PlantInfrastructure

Senet developed the following plantinfrastructure capital cost estimate. It incorporatesall costs relating to the supply
and upgrade of plant infrastructure for the following items:

Security related infrastructure including fencing and guard houses
Upgrade of the administration building including furniture
Installation of an on-site laboratory

A sewage treatment plant

Communications systems and infrastructure

Refurbishmentof plantoffices and general areas
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211111 Plant Utilities

The capital costs for the plantutilities were based on the replacementand refurbishment, where applicable. Plant utility
systems include:

All water services

Air services

Natural gas distribution

Instrumentation system

Plant Medium Voltage (MV) power distribution system
Plant electrical distribution system

The mechanical equipment list, PFDs and the plant layout were used to develop piping MTOs, an overall electrical
single-line diagramand an instrumentindex.

The piping MTOs for relevant piping facilities, including valve schedules, were issued for pricing. The overall single-
line diagram, together with the mechanical equipmentlist,was used to develop an electrical Bill of Materials (BOM). A
transformer schedule was developed in line with the Low Voltage (LV) and MV design. An overall electrical BOM was
developed for the installation contract. Multiple bids were obtained for the various electrical equipmentpackages.

A complete instrumentindex, including a comprehensive bill of materials was developed and issued for pricing.
211112  Senet Estimate Methodology, Assumptions and Qualifications

Prior to escalation, some of the cost estimates Senet provided were developed using AspenTech ACCE software
(formerly ICARUS/Kbase). This software was used as the database and as a delivery system for areas where the
engineering design had not progressed as far as other SOWs. The AspenTech ACCE software is an estimating tool
that includes projectspecifications, design data, equipmentdata, and project specific parameters to generate reliable
and consistent estimates through the use of volumetric models and labor/material databases. ACCE is based on
volumetric models that representindustry standard calculations coupled with related project specifications.

Using equipment design conditions such as design pressures, equipment sizes, flow rates, etc., the system first
simulates the pricing of the equipmentitem in a manner similar to a vendor. From the weights and sizes of the
equipment, the software determines foundations and labor setting hours. Then, using the equipment specific volumetic
models, the system develops piping, instrument, electrical, painting and insulation. From the systems databases labor
and pricing functions, labor and material pricing is generated. Other project components such as buildings and pipe
racks are then added to complete the estimate.

The system’s generated MTOs were then modified to reflect the current layouts and project definition. Where vendor
quotes were available, the system pricing was overridden with the quoted prices. When MTOs were provided, these
data were inputinto the system to use the power of the database and the adjustments described above to generate
the new labor and material pricing estimates. In other accounts, labor installation was adjusted to reflect feedback from
contractors. The instrument installation hours were modified to reflect the use of the Asset Management System that
allows calibration of field instruments to be done by the selected control system versus field calibration. Bulk material
pricing was adjusted in the electrical cable and conduitaccounts to reflect vendor pricing.

Estimates for the following areas were generated in ACCE using available PFD’s, P&ID’s, layouts, equipmentlist and
scope documents. Vendorbudgetary quotes were reviewed for pricing, scope of supply and items excluded in the bid
submittal:

e Truck Fuelingand Maintenance Facility
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Flotation and Concentrate Grinding
Flotation Reagents Facilities
Concentrate Load-out Facilities

Estimates such as Water Management included major civil works in addition to new facilities construction. Here, the
Water Treatment System was estimated using the ACCE software but civil scopes of work (such as the equalization
basins) were developed by Barr and priced by a Northmet contractor.

Listed below are general assumptions and qualifications respecting the capital cost estimates Senet developed:

21.1.2

Construction schedule and productivities assume normal weather conditions for the site. No allowance has
been made for dramatic weather events.

New construction is estimated as non-turnaround work in a Greenfield environment for Phase | scopes of
work.

Any removal/encapsulation of asbestos containingmaterials will be completed prior to the start of construction.
Costs for asbestos abatementare included in the capital estimate.

Hydrometallurgical Plant Cost Estimate

The capital costs for the Phase Il Hydrometallurgical Plant(Table 21-4) were developed by M3 and were based on the
following:

Recent quotations (Q4 2022) were obtained for new mechanical equipment based on detailed enquiries
including specifications and equipmentduty sheets. The mechanical equipmentwas sized based on testwork
results, system modelling and in certain cases equipment sizing was dictated by physical layout/footprint
constraints. Smaller pumps that were priced in Q4 2016 were escalated to Q4 2022 prices.

Preliminary designs and sizing for new structures, tanks, binsand chutes.

Preliminary civil and earthworks designs associated with the new structures, equipment and operational
requirements including access and spillage containment.

Priced piping and valve MTOs developed from preliminary PFDs and General Arrangementdrawings.
Quotations for electrical and instrumentation equipment based on recent enquiries, including installation on
similar projects.

A complete instrumentindex including a comprehensive BOM was developedin Q3 2016. Previous pricng
was escalated for the current estimate.

Man-hour estimations for the installation of new equipment, electrical, instrumentation, structures and
associated civil works. These were based on industry standards and installation rates tabulated in RS Means
estimating compendium.
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Table 21-4: Phase Il Direct Costs (Hydrometallurgical Plant)

PHASE I
**DIRECT COST*** (8000)

HYDROMET
Site General 28,727
Ni-Cu Concentrate Oxidative Leaching 80,627
Au/PGM Recovery 4,202
Cu Concentrate 4,811
Cu Sulfide Precipitation 2,083
[ron/Acid Removal 7,074
Mixed Hydroxide Precipitation 4,606
Magnesium Removal 981
Hydromet Tailings 975
Hydrometallurgical Residue Facility 50,926
Reagent Storage and Mixing 18,710
Plant Scrubber 1,804
Hydromet Raw Water 1,861
Hydromet Process Water 1,482
Steam Systems 1,303
Gas Systems 830
Subtotal DIRECT COST (PHASE i) 211,002

21.1.3 Indirect Costs
21.1.3.1 EPCM

The Project's Engineering, Procurement and Construction Management (EPCM) capital costs were estimated by
determining the number of man-hours or percent of direct costs (typically 16.5% of constructed costs) required to
complete the following:

Overall process plantengineering design.
e Design of Environmental and site infrastructure, including ancillary buildings.
Preparation and issuing of procurement packages for all equipmentand services related to the process plant
andinfrastructure on behalfof PolyMet.
Logistical,inspection and expediting services.
On-site technical supportand commissioning.
Production and collation of all process plantoperating and maintenance manuals.
Construction Managementof all Plant, Environmental, Infrastructure and Ancill ary facilities.

21.1.3.2 Contingencies

Contingency allowances are provided for any estimating uncertainties. The contingency does notconsider future risks,
time delays, projectscope deviations and costimplications associated with these, currency fluctuations and escalation.
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21133

Phase | contingencyis estimated on an average of 11% of Total Contracted Costs as shown in Table 21-5,
andis based on the percent engineering complete or percentof the project defined.

A contingency of 20% was applied to the Total Contracted Cost of the Hydrometallurgical Plantto reflect the
level of engineering complete for Phase Il.  This contingency is justified because full flowsheets, equipment
lists, fresh quotes, and material take-offs were available for estimation.

OtherIndirect Costs

Project indirect costs were alsoincluded in the capital cost estimate to provide for the following items:

Logistical costs associated with the transport of equipment and materials to site. It has been assumed that
most of the equipmentand materials would be sourced in the US. Phase | cost for freight is estimated at 6%
of Plant Equipment and Material costs. Freightis included at 10% of equipment and material costs for the
Hydrometallurgical Plant.

Cost for commissioning spares and vendor services to ensure the timely and faultless installation and
commissioning of major equipment are as follows: Costs for Supervision of Specialty Construction are
assumed to be included in the Phase | direct costs. Capital Spares (Insurance Spares) are not included in
Phase | costs but are included at2% of the equipmentcost for Phase Il. Specialty Supervision isincluded for
the Hydrometallurgical Plantestimate at 1.5% of the equipmentcost.

Plant first fills for operational start-up and the costs of reagents have been included as part of the Owner's
cost.

General Contractor direct costs include: scheduling, reporting, change management, cost control, program
monitoring, project accounting, claims adjudication, work orders and estimate to complete and are included
in Labor Rates and Subcontracts unit cost; as are, mobilization and busing costs for contractors during
construction.

Mobilization and busing is included for the Hydrometallurgical Plantat 1.5% the total Direct Cost and two
dollars ($2) per man hourfor busing, respectively.

Existing facilities are to be used for Temporary Construction Facilities and Power for construction and
commissioning ofthe NorthMet Plant (Phase I). M3 included these costs at 0.50% and 0.1%, respectively for
Phase Il.

Management & Accounting (M&A) was built up from first principles using a detailed staffing chart and man
hours, as well as typical projectdurations. For the Hydrometallurgical Plant, M&Ais estimated at 0.75% Total
Constructed Cost.

Engineering for Phase | was built up based on an expected number of deliverables and their corresponding
manhours. ForPhase ll it is estimated at 6% of Total Constructed Cost.

Project Services costs were builtup from first principles using a detailed staffing chart and man hours, as well
as typical projectdurations for Phase I. Forthe Hydrometallurgical Plant, these costs are estimated at 1% of
the Total Constructed Cost.

Project Controls costs were builtup from first principles using a detailed staffing chart and man hours, as well
as typical projectdurations for Phase |. Forthe Hydrometallurgical Plant, these costs are estimated at 0.75%
of the Total Constructed Cost.

Indirect costs also include estimated fees for consultants and external engineering to cover the cost to
complete the engineering design for the tailings facility, WTP, rail and flotation simulation.
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Construction Management(CM) costs for Phase | were built up from first principles using a detailed staffing
chartand man hours, as well as expected projectdurations. CM Indirect costs were also built up to account
for such things as transportation and living out costs. For the Hydrometallurgical Plant, these costs are
estimated at 6.5% of the Total Constructed Cost.

Costs for Commissioning Services were built up from first principles for Phase | and are included at 1% of
Total Constructed Costs for the Hydrometallurgical Plant.

M3 estimates temporary EPCM facilities and construction support at 0.3% and 0.1% of the Total Constructed
Costs for both Phase | and for the Hydrometallurgical Plant.

Initial fills and reagents are included in the Owner’s Cost.

Owner’s Costs include: Owner's Project Management, Support & Consultants, Operator Training, Early
Staffing, Communications & Computer Equipment, Furniture, Remote Administrative Office, Personnel Safety
Equipment, and Builder's All Risk Insurance.

All costs have been escalated to Q4 2022 dollars.
Table 21-5: Direct and Indirect Costs (Phase 1 & Il)

Phase | ($000) P(g;f):)"
Total Direct Cost (Excluding Mine Equipment) 768,105 211,002
Freight - Logistics 38,068 10,004
Mobilization, Temporary Facilites and Power 0 6,177
Total Constructed Cost 806,173 227,183
EPCM 111,974 38,394
Commissioning 8,062 2,272
Vendor Support and Spares 2,337 3,354
Total Contracted Cost 928,546 271,203
Contingency 104,820 54,241
Average Contingency 1% 20%
ADDED OWNER'S COST (Including Initial Fills & Reagents) 40,098 0
Total Contracted and Owner's Cost 1,073,464 325,443
Owner's Cost Mine Equipment (Initial Capital) 135,000 0
Total Evaluated Project Cost 1,208,464 325,443
Combined Totals 1,533,907
21.2 OPERATING COST ESTIMATES
21.21 Mine Operating Cost

Mine operating costs were developed by IMC and include the costs of consumables, parts and repairs, operating and
maintenance labor, supervision and the mine generaland administrative costs, including butnotlimited to the following

tasks:

Drilland blast all the ore and waste rock,

Load the material and deliver to the respective destinations,

Build and maintain all mine haul road, stockpiles and pit work areas,
Haul the ore by train from the pit loadoutarea to the process plant,

M \3-PN220283

M 30Dec2022
Revision 0




NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

e Contract analytical laboratory to performore and rock assays
e Maintain mine equipmentfleet, and
e Al supervision and engineering to follow the mine production schedule.

The mine operating costs do not include:

e Removal of the timber, soil and overburden from the pit and stockpile areas (initial & sustaining capital costs)

¢ Installation ofthe liner and runoff capture systems for the Cat 2/3 and Cat 4 stockpile area pre-stripping (inital
capital),

e Finalcontouring of Cat 1 stockpile and reclamation (reclamation costs),
Reclamation of the stockpile areas, mine haul roads and ore loadout area after conclusion of mining and
milling (reclamation costs),

e Reclamation costs, or

e Operation of the rail load-outfacility.

Table 21-6is a summary of the mine operating costs by the major categories of labor, consumables, and repair parts.

Table 21-6: Mine Operating Costs by Process

% of Total

CATEGORY ($000) Mining Cost
Drilling 74,138 7.5%
Blasting 114,626 11.7%
Loading 118,538 12.1%
Hauling 314,067 32.0%
Auxiliary 225,536 23.0%
General Mine 40,390 4.1%
General Maintenance 40,261 4.1%
Locomotive 50,516 51%
WT - Mining 2,137 0.2%
Diesel Adjustment (3,762) -0.4%
Analytical Lab Contract 6,000 0.6%
Total Mining Cost 982,447 100
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Table 21-7 is a summary of the mine operating costs by major cost centers. The costs included within each costcenter
are:

e Drilling: parts and consumables for drills, operating and maintenance labor.

e Blasting: Based on 30% dry holes, 70% wet holes and 80 holes per blast pattern; explosives, ignition
supplies, and stemming. Operating laboris provided by the explosives supplier.
Loading: parts and consumables for shovels and loader, operating and maintenance labor.
Hauling: parts and consumables for 240thaul trucks, operating and maintenance labor.

e Auxiliary: parts and consumables for major auxiliary equipment (dozers, graders, water truck, auxiliary loader
& truck, excavator), operating and maintenance labor.

e GeneralMine: costs for dispatch, assaying, pit dewatering, software licenses, road base material, and parts
& consumables allocation at$0.03/t of material moved.

e General Maintenance: tire services contract, minor support equipment maintenance, equipment service
contracts, and parts and consumables allocation at $0.03/t of material moved.

e Mine G&A: salaried staff and VS&A allocation.
e OreTransportto Mill: parts and consumables for locomotives, service contracts, operating and maintenance
labor.

The inputs to the operating costs for the analytical lab contract were provided by PolyMet and are not presented in
Table 21-7.
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Table 21-7: Mine Operating Costs Per Ton Moved ($000) by Cost Centers

. Total Total Total
Mining | yoved | Mined Milled | Drilling |Blasting| Loading | Hauling | Auxiliary | ©eneral (General | cop | Locomotive| 1ot
Year Mine | Maint. Cost
(kt) (kt) (kt)
1 0 0 0 0 0 0 0 0 0 of o 0 0
1 31,063 30628| 8700| 3560| 5430| 4706 10652| 10473| 1,791| 1,700 3,381 1918| 43,609
2 39,687 39107| 11600 4,328| 6:825| 6344| 14767| 11,069 2031| 2,034| 3381 2402 53,182
3 39,588 39,008| 11600 4322 6811 6333 13178 11233 2038| 2,007/ 3,381 2402| 51,705
4 39,793 39213| 11600 4338| 6:840| 6360| 14458| 10,897| 2041| 2,036| 3,381 2518| 52,869
5 39,848 39,268| 11600 4,344| 6:848| 6370 15066| 10,349| 2041| 2,038| 3,381 2518| 52,955
6 37,405 36,825\ 11600 4,152 6505| 6,046 16470| 10546| 1998| 1,998 3,381 2661| 53,757
7 31,816 31,236| 11600| 3707 5721| 5205| 15011 10915 1,785| 1,796/ 3,381 2661 50,182
8 26,270 25690 11600| 3269| 4943| 4045 11,059| 10,626| 1.612| 1,547 3381 2661| 43143
9 26,906 26326 11600| 3321| 5032| 4132 11,074| 10684| 1632 1,573| 3,381 2661| 43490
10 35,206 20626\ 11600| 3576| 5495 5656 15498| 10426| 1,.888| 1,899| 3,381 2518 50,338
11 35,689 31377| 11600 3719 5741| 5726| 16603 10425 1939| 1,946 3,381 2460 51,942
12 32,767 32187| 11600| 3785 5854| 5335 15682 10,340 1,819| 1,825| 3,381 2,532 50,553
13 30,186 20606\ 11600| 3577| 5492 4565 14,955| 10,674| 1,738| 1,739| 3381 2532| 48652
14 31,895 31315| 11600| 3723| 5732| 5228| 13410| 10,649| 1,785 1,775| 3381 2532 48217
15 33,281 32701 11600 3821| 5927| 5396| 14941| 10717| 1,825 1,831| 3381 2590 50,429
16 23,580 23000| 11600| 3066| 4566 3699 8034| 9403 1549 1,391| 3381 2590| 37,678
17 28,158 27578| 11600| 3430 5208| 4313| 11408 10,029 1666| 1,613| 3,381 2500 43635
18 32,949 32369 11600| 3799| 5880 5358| 14.498| 10573| 1.821| 1,823| 3381 2500 49,722
19 33,397 32817| 11600| 3832| 5943| 5414| 14799| 10499| 1,832 1,835| 3381 2500 50,125
20 34,012 21137|  7500| 2469 3833 5490| 17,749 9.961| 1784| 1,879 3,381 2590 49,136
21 37,750 0 0 0 0| 5939| 17385 7534 1,806 1,891| 2,758 o| 37312
22 44,174 0 0 0 0| 6878 17372 7514 1969| 2,085| 2,555 0| 38373
TOTAL | 745,420 631,014 225000| 74,37| 114,625 118,539| 314,067| 225536| 40,389| 40,261]72,933 50,515| 1,051,004
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21.2.2 Process Plantand Assay Operating Cost Estimate Summary

Process plantoperating costs were developedby Senetfor Phase |and verified by M3. Table 21-8 provides a summary
of the operating cost estimate for the Erie Process Plant and assay as at Q4 2022.

Table 21-8: Phase | Operating Cost Summary

32,000 STPD
OPEX Parameter Units Value Fraction (%)
Labor usD# 1.28 14.7
Power USD/t 2.77 317
Natural Gas USD/t 0.30 34
Consumables/Water Treatment USD/ 3.51 40.2
Maintenance Supplies & Plant Vehicles | USD/t 0.84 9.7
Assay Costs USD/t 0.03 0.3
Phase | Plant Costs USD/t 8.73 100

21.2.3 Basis of Process Plant Operating Cost Estimate
The Erie Plant operating costs were derived from a variety of sources, including:

First principles, where applicable.

Supplier quotations on reagents and consumables in Q4 2022.
Senet'sin-house database.

Clientinput.

The following are the main cost elements for the Erie plant:

Operating and maintenance labor.
Power.

Consumables and reagents.
Maintenance, parts, and supplies.
Process plantassays.

The all-in CAPEX/OPEX and sustaining capital to install, maintain and operate the WWTS is $0.516 per ton ore
processed.

21231 Labor Costs
Laborincludes operating labor and plantmaintenance labor. The following basis was used:

o Cost of employment burden (insurances, medical benefits, social security, etc.) for management, technical
and supervisory staff was determined as a fixed percentage of 40% of the base rate.

e Costof employmentburden for equipmentand plantoperators was determined as a fixed percentage of 40%
of the base rate.

e Overtime costs were also included for equipmentand plant operations based on a fixed percentage of 5% of
the base wage rate.

The following costs have been excluded as they are assumed to have beenincluded in PolyMet's G&A operating cost:
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o Safety supplies
e Training
o Consultants’ fees

The positions and quantities were developed from Senet'’s typical labor schedule for a generic flotation plant and
additional positions and quantities were included to suit the NorthMet process plant require ments for the Erie Plant.
The quantity of operational labor was based on a shift roster of two 12-hour shifts per day with one shift relief. Thereis
no expatriate labor complementin this schedule.

The operating and maintenance labor costs for the Erie plant were derived from a staffing plan and based on labor
rates from anindustry survey of this region.

The Erie Process Plantlabor schedule and costs are shownin Table 21-9.

Table 21-9: Labor Schedule and Rates

. Staff/ No. of Annual Cost to

e Operations | Employees | Company (USD)
Plant Management
Process Plant Manager Staff 1 280,000
Production Superintendent Staff 1 203,000
Technical Metallurgical Superintendent Staff 1 203,000
Laboratory Manager Staff 1 175,000
Senior Plant Metallurgist Staff 1 203,000
Plant Metallurgist Staff 2 350,000
Mechanical Engineer Staff 1 175,000
Electrical Engineer Staff 1 175,000
Metallurgical Training Officer Staff 1 112,000
Metallurgical Safety Officer Staff 1 112,000
Operations Supervisor Staff 4 700,000
ControlRoom
Control Room Operator | Operations | 4 | 375625
ROM Feed
Operator | Operations | 4 | 330,322
Crushing
Operator - Primary Crushing Operations 4 336,017
Attendants Operations 4 279,162
Operator - Secondary Crushing Operations 4 336,017
Attendants Operations 4 279,162
Operator - Ore Storage and Reclaim Operations 4 336,017
Attendants Operations 4 279,162
Crane Operator Operations 05 38,196
Milling
Operator Operations 4 336,017
Attendant Operations 4 279,162
Crane Operator Operations 05 38,196
Flotation and Regrind
Operator - Bulk Cu-Ni circuit (Roughers, Cleaners and Regrind) Operations 3 252,013
Attendants Operations 3 209,371
Operator - Cu-Ni separation (Regrind, Rougher and Cleaner) Operations 3 252,013
Attendants Operations 3 209,371
Operator - Po circuit (Rougher, Regrind and Cleaners) Operations 3 252,013
Attendants Operations 3 209,371
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Position Staff/ No. of Annual Cost to
Operations | Employees | Company (USD)
Crane Operator Operations 1 76,392
Thickening and Filtration
Operator Operations 4 | 336,017
Concentrate Storage and Loadout
Operator Operations 2 | 168,008
Tailings and Return
Tailings Operator Operations 4 | 336,017
Water Supply and Distribution
Attendant Operations 4 | 279,162
Reagents (Only Day Shift)
Operator Operations 2 168,008
Attendant Operations 2 139,581
Metallurgical Laboratory (Only Day Shift)
Laboratory Technician Operations 2 176,810
Plant Sampler and Preparer Operations 4 305,567
Plant Maintenance Management
Maintenance Superintendent Staff 1 161,000
Training Officer Staff 1 105,000
Planning Coordinator/Scheduler Staff 1 126,000
Process Plant Maintenance
Mechanical Supervisor Staff 3 609,000
Rigger Operations 2 168,008
Rigger Assistant Operations 2 139,581
Crushing and Milling
Fitter Operations 3 252,013
Fitter Assistant Operations 3 209,371
Boilermaker Operations 2 168,008
Boilermaker Assistant Operations 1 69,790
Rubber Liner Operations 2 176,810
Greaser Operations 2 168,008
Flotation Plant
Fitter Operations 3 252,013
Fitter Assistant Operations 3 209,371
Boilermaker Operations 2 168,008
Boilermaker Assistant Operations 2 139,581
Rubber Liner Operations 2 176,810
Greaser Operations 2 168,008
Electrical Maintenance Labor
Electrical Supervisor - Crushing and Milling Operations 2 176,810
Electrical Supervisor - Flotation and Dewatering Operations 2 176,810
Electrical Assistant Operations 2 139,581
Instrumentation Maintenance Labor
Instrumentation Supervisor - Crushing and Miling Operations 2 176,810
Instrumentation Supervisor - Flotation and Dewatering Operations 2 176,810
Instrumentation Assistant Operations 2 139,581
Power Plant and Fuel Farm
Foreman Staff 2 560,000
Operator Staff 2 406,000
Total 152 $ 14,719,550
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Lastly, general and administration costs include labor and fringes for the administrative employees, accounting,
purchasing, human resources, community relations, safety, and environmental as well as office supplies,
communications, legal fees, community relations, and insurance costs.

21232 Power

A summary of the power costs, based on the Erie Plant power draw summary and the plantbuildings’ heating power
requirements, is givenin Table 21-10 with the basis of the estimate detailed below.

Operating fixed powerwas determined by using the installed power supplied by vendors and applying a factor to this.
This excluded standby equipment power. Where vendors did not supply operating power, an assumed operating power
was used. The estimated operating hours for the mechanical equipmentwere determined and used with the operating
power to determine the annual power usage (kWh/a).

Table 21-10: Summary of Electric Power Costs

Item Unit Value
Erie Plant Power Consumption kWh/a 385,381,244
Erie Plant Buildings’ Heating Power kWh/a 27,569,472
Hydrometallurgical Plant Buildings' Heating Power kWh/a 2,468,798
Total Power Consumption kWh/a 415,419,514
Power Cost USD/kWh 0. 07689
Combined Power Consumption Per Ton of Ore Processed USD/t 2.77

*annual power estimate includes energy required (electric and natural gas) for Phase Il HVAC

Operating variable power for the SAG and ball mills was determined by using the specific energy of the NorthMet
depositwhich was modelled by Orway Mineral Consultants (OMC). The specific energy of each mill was used with the
mill throughputto calculate the variable annual power usage (kWh/a).

The operating variable power for the Cu, Ni and Po regrind mills was calculated by using the specific energy of each
concentrate that was provided by the regrind mill vendor. The specific energy and the throughputto each regrind mill
was thereafter used to calculate the annual power usage (kWh/a).

Power consumption for the hydrometallurgical plantwas estimated using the installed horsepower (HP) ofthe process
equipment. The plant buildings’ heating power requirements allowed for HVAC in the various plant buildings and
together with an annual running time of 8,760 hours, the annual heating power usage was calculated (kW/a).

The power costs were produced using the total operating power consumption basis detailed above and a grid power
cost of USD 0.0770/kWh estimated by PolyMet.

Refer to Table 21-11 for the plant equipment power draw summary and Table 21-12 for the plant buildings’ heating
and dust collection power requirements.

M \3-PN220283

M 30Dec2022
Revision 0 207



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

Table 21-11: Process Equipment Power Draw Summary

Total kW

Plant Areas Installed kWh/a
Primary Crushing 1,554 5,227,436
Dust Suppression 30 146,324
Secondary Crushing 2,020 9,907,636
Ore Storage and Reclaim 2,178 9,443,808
Sampling Analyser System 75 81,994
Milling 53,582 217,708,190
Pebble Crushing 534 3,368,045
Bulk Cu-Ni Rougher Flotation and Regrind 10,181 42,911,537
Bulk Cu-Ni Cleaning 2,586 10,987,145
Cu-Ni Concentrate Separation Rougher Flotation and Regrind 2,122 13,367,786
Cu-Ni Concentrate Separation Cleaning 1,522 5,625,721
Po Concentrate Rougher Flotation and Regrind 6,579 24,466,518
Po Concentrate Cleaning 1,874 8,938,412
Tailings Disposal 1,372 1,220,380
Tailings Dam Storage and Return 2,013 12,696,394
Cu Concentrate Thickening 187 562,794
Cu Concentrate Filtration 317 900,659
Ni Concentrate Thickening 212 643,250
Ni Concentrate Filtration 317 959,811
Po Concentrate Thickening 228 760,192
Po Concentrate Filtration 370 992,114
Concentrate Storage and Loadout 254 354,152
Collector 19 61,200
Lime 150 362,559
Concentrate Thickening Flocculant 19 34,182
Frother 11 14,194
Depressant 19 76,591
Activator 17 15,461
Air Services 564 1,425,427
Blower Air 2,000 9,460,800
Process Water 30 94,608
Raw Water 702 2,118,746
Potable and Gland Water 127 447,180
Total Plant Power Usage 93,764 385,381,246
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Table 21-12: HVAC and Dust Collection Electric Power Summary

Building HVAC (kW) Dust Collection (kW) Total (kW)
HVAC-Coarse crushing 866 840 1,706
HVAC-Drive house 1 5 100 105
HVAC-Drive house 2 5 100 105
HVAC-Fine crushing 37 100 137
HVAC-Concentrator 659 470 1,129
HVAC-Flotation 440 - 440
HVAC-Concentrate handling 312 - 312
HVAC-Hydrometallurgical Plant 352 - 352
Total Installed Power 1,610 4,286
Running Time (hrs pa) 8,760
Load Factor 0.8
Annual Power Usage (kWh/a) 30,038,270

21233 Natural Gas for HVAC

A summary of the natural gas costs, based on the plant's HVAC natural gas requirements are detailedin Table 21-13

below.

Table 21-13: Summary of Natural Gas Costs (Heating)

ltem Unit Value

Erie Plant Natural Gas Consumption scfla 766,280,000

Natural Gas Cost USD/scf 0.00445

Annual Natural Gas Cost USD/a 3,409,946

Natural Gas Cost Phase | USD/ore ton 0.30

Natural Gas Cost Phase Il USD/ore ton | Included in Table 21-12;
calculated in terms of
electrical power.

The natural gas consumptions for the different plantbuildings are detailed in Table 21-14 below.

Table 21-14: HVAC Natural Gas Demand

Building Total (scf/h)
HVAC-Coarse crushing 11,000
HVAC-Drive house 1 3,900
HVAC-Drive house 2 3,900
HVAC-Fine crushing 8,600
HVAC-Concentrator 58,156
HVAC-Flotation 38,700
HVAC-Concentrate handling 29,000
Total Natural Gas Demand 153,256
Running Time (hrs pa) 5,000
Annual Natural Gas Usage (scf/a) 766,280,000
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21234 Consumables and Reagents
The Plant consumables and reagent costs (USD/twe) were derived as shownin Table 21-15.

Table 21-15: Process Plant Reagentand Consumable Consumption and Costs

. Consumption Cost
Consumable/Reagent Function (kglt) UsDla (USD/tore)
Primary Crusher Liners Crushing 718,208 0.07
Secondary Crusher Liners Crushing 176,207 0.02
Pebble Crusher Liners Crushing 146,400 0.01
Steel Grinding Balls — SAG Mill Milling 1.1751 10,186,589 0.96
Steel Grinding Balls — Ball Mill Milling 1.4881 10,939,995 1.03
SAG Mill Liner Milling 4,785,900 0.45
Ball Mill Liner Milling 2,216,559 0.21
Regrind Mill Ceramic Beads - Cu-Ni —
Rougher Concentrate Regrind Milling 0.0276 667,794 0.06
Regrind Mill Ceramic Beads - Cu-Ni Regrind Millng 0.0129 99,434 0.01
Cleaner Concentrate
Regrind Mill Ceramic Beads - Po . -
Rougher Concentrate Regrind Milling 0.0129 144,937 0.01
Regrind Mill Liner - Cu-Ni Rougher Regrind Miling 195 647 0.02
Concentrate
Regrind Mill Liner - Cu-Ni Cleaner Regrind Millng 89,398 0.01
Concentrate
Regrind Mill Liner - Po Rougher . "
Concentrate Regrind Milling 89,398 0.01
SIPX (sodium isobutyl xanthate) Collector - flotation 0.2002 2,113,606 0.20
CMC (carboxymethylcellulose) Depressant — flotation 0.1257 1,480,894 0.14
MIBC (methyl isobutyl carbinol) Frother — flotation 0.1822 2,318,602 0.22
Copper Sulphate Activator - flotation 0.1124 1,632,612 0.15
Lime pH modifier 0.1863 141,521 0.01
Flocculant — Cu Concentrate
Magnafloc 10 thickening 0.0370 5,782 0.0005
Magnafloc 10 Flocaulant — Ni Concentrate 00340 5,300 0.0005
thickening
Flocculant — Po Concentrate
Magnafloc 10 thickening 0.0381 3,473 0.0003
Total Consumable/Reagent Cost 38,158,256 3.60

Reagentconsumption rates were determined from the metallurgical test data and modeling forthe hydrometallurgical
plant. Budgetary quotations or historical data were used to estimate the costs of the reagents to be utilized. A summary
of the hydrometallurgical process reagentconsumption and cost is also shownin Table 21-15.

21235 Crusherand Mill Liners

Crusher liner costs were obtained by estimating the number of liner changes per annum using the data given by the
vendor. Quotations for the crusher liners, including the weights of the liners, were obtained from the crushervendors,
from which delivered costs were estimated per liner set. Mill liner costs were obtained by estimating the number of liner
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changes per annumusing the consumptions modelled by OMC. Quotations for the mill liners, including the weights of
the liners, were obtained from the vendors, from which delivered costs were estimated perliner set.

21.2.36 SAG and Ball Mill Grinding Media

SAG and ball mill grinding media consumptions were determined by using the consumption rates modelled by OMC.
The grinding media consumption and quotations obtained from grinding media suppliers were thereafter used to
calculate the grinding media costs.

21.2.3.7 Regrind Mill Grinding Media and Liner

The regrind mill grinding media and liner consumptions were determined using projected wear rates obtained from
equipmentvendors based on their experiencein similar applications. The quotations for regrind media and liner costing
were also received from regrind mill suppliers and used with the consumptions to determine the regrind mill grinding
media and liner costs.

21.2.3.8 Flotation Reagents

Flotation reagent costs were determined using the projected consumptions obtained from previous pilot planttestwork
conductedin and quotations from reagent suppliers.

21239 Maintenance, Parts, and Supplies

Plant maintenance, parts and supplies costs refer to the costs of operating spares and lubricants for mechanical
equipmentand pipingin the plant. It has been assumed that the plant will experience a moderate amountof wearand
maintenance costs have been calculated accordingly. Afactor of 5.5% was applied to the estimated capital cost of the
process plant equipmentand piping to calculate the maintenance, parts, and supplies costs (see Table 21-16 below).

An additional allowance of 11% of the direct capital costs of the hydrometallurgical process equipment was made o
coverthe cost of maintenance for the additional facilities. The maintenanceannual costis estimated to be $5.9 million.

An annual allowance was also estimated for items such as lubricants, diesel fuel, safety gearand tools. Alsoincluded
are water charges. The allowances were estimated from historical information or from other operations and projects.

Table 21-16: Maintenance, Parts,and Supplies Factors

Item Unit Phase | Phase Il Phase | & Il
Mechanical Equipment $000 239,203 54,468 293,671
Piping and Valves $000 17,701 17,701
Annual Maintenance Parts and Spares Cost % 55 11.0 6.5
Annual Maintenance Parts and Spares Cost $000/a 14,129 5,991 20,120
Maintenance Parts and Spares Cost USD/t 1.22 0.52 1.73

212310  Assay

The laboratory assay costs were taken froma review performed by Senetand included in the PolyMet Financial Model.
The total assay costs included maintenance spare parts, reagents and consumables, power, and administration costs.
The costs calculated for steady-state plant operations were incorporated into the operating costs and a breakdown of
the assay costs is shownin Table 21-17.
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Table 21-17: Breakdown of Laboratory Assay Costs

Item Unit CostUSD
Laboratory Equipment Maintenance and Spares USD/a 202,026
Reagents and Consumables USD/a 36,000
Power USD/a 38,621
Administration USD/a 10,145
Total Assay Cost USD/a 286,792
Total Assay Cost USD/t 0.027

21.24 Hydrometallurgical Plant (Phase ll) Operating Cost Estimate Summary

M3 developed the on-site operating costs associated with the hydrometallurgical plant (or Phase Il) which are
summarized by cost element of labor, electric power, reagents, maintenance parts and supplies and services and
shownin Table 21-18. Sustaining capital expenditure is captured in the maintenance annual cost shown abovein Table
21-16.

Table 21-18: Phase Il Operating Cost Estimate Summary

Ore Feed (stpd) 32,000

Operating & Maintenance Elements Avg:)asgte(&)rag;l al | $ist ;()Loscse)ssed % of Total
Labor $3,714 $0.32 8.7%
Power $1,584 $0.14 3.7%
Reagents $17,583 $1.51 41.3%
Oxygen $13,082 $1.11 30.7%
Maintenance $5,899 $0.51 13.9%
Supply & Services $730 $0.06 1.7%

Total (US$) $42,592 $3.65 100.0%

21.2.5 Basis of Hydrometallurgical Plant (Phase Il) Operating Cost
21.2.51 Labor

Labor operating costs were developed based on an operational and maintenance staffing plan developed in
accordance with PolyMet's intended operating philosophy. Labor rates are based on anindustry survey for this region
of the US and includes benefits for both salaried and hourly employees. The labor schedule and rates for the
hydrometallurgical plantare presentedin Table 21-19.

Table 21-19: Hydromet Labor Schedule and Rates

Position Area Staff Avgr:;gte(&r:)r&;l el
Control Room Operator Operations 8 $772
Process Technician Operations 22 $1,900
Mechanic Maintenance 4 $364
Process Helper Maintenance 4 $314
Electrician/Instrumentation Maintenance 4 $364
Total 42 $3,714
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21252 Power

Power costs were based on the horsepower of the designed Hydromet facility and the current utility power rate of
$0.077 per kWh. Discounts for operating time and the anticipated operating load level were taken. Table 21-20 lists
the process equipmentand installed power as well as the power draw per annum for the hydrometallurgical process.

Table 21-20: Hydromet Equipment Power Draw Summary

Area Annual kWh
Ni-Cu Concentrate Oxidative Leaching (Autoclave) 7,719,048
Au/PGM Recovery 437,640
Cu Concentrate Enrichment 558,203
Cu Sulfide Precipitation 584,512
Iron/Acid Removal 1,805,696
Mixed Hydroxide Precipitation 863,842
Magnesium Removal 137,263
Hydromet Tailings 670,873
Hydrometallurgical Residue Facility (HRF) 92,081
Reagent Storage and Mixing 2,289,211
Plant Scrubber 10,981
Hydromet Raw Water 84,188
Hydromet Process Water 78,926
Steam Systems 2,104,701
Gas Systems 3,157,051
Total 20,594,216

21253 Consumables and Reagents

Reagentusage rates (Table 21-21) were determined from the results of the completed metallurgical test data and/or
industry standard practice. M3 requested and used budgetary quotations from local or national sources, as available,
in the operating cost estimate. Oxygen rates were based on the intended operation of utilizing an “over the fence”
agreement with an oxygen supplier. In this type of agreement, the supplier will provide supply, operations, and
maintenance of the oxygen facility for a monthly fee.
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Table 21-21: Hydromet Reagent Consumption and Cost

Annual Consumption Average Annual Cost
Item Ib/st (Ibs 000's) P US$ilb s(lUS$000)
Hydrochloric Acid 0.578 6,751 $0.23 $1,519
Sulfuric Acid 0.026 304 $0.09 $27
Sodium Hydrosulfide 0.178 2,079 $0.70 $1,451
Sodium Hydroxide (NaOH) 0.016 181 $0.65 $118
Flocculant 0.002 23 $2.49 $58
Limestone 16.965 198,151 $0.04 $8,421
Lime 1.192 13,923 $0.08 $1,103
Magnesium Hydroxide 1.094 12,778 $0.38 $4 877
Liquid Sulfur Dioxide 0.001 16 $0.57 $9
Total Reagents $17,583
st O2st ore Annua(ls(tiggglir)nptlon US$/st Averagza:;:)r;:;l Cost
Oxygen 0.567 6,626 $1.97 $13,082
Total Reagents + Oxygen $30,665

21254 Maintenance

An allowance of 11% was included to cover the cost of maintenance for the facilities and other items. Major annual
maintenance, not included in the allowance, includes relining of the autoclaves and replacement of the high wear,
specialty piping lines and valves (Table 21-16).

21255 Supplies & Services

M3 estimates an allowance of $0.06 per ton processed was used for estimating operational items such as lubricants,
safety supplies, tools, and outside services (Table 21-18).
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22 ECONOMIC ANALYSIS

M3 was tasked to perform the financial evaluation of the project as well as analyze project opportunities. Financal
analysis was performed to determine the Net Present Value (NPV), payback period (time in years to recapture the
initial capital investment), and the Internal Rate of Return (IRR) for the Project. Annual cash flow projections were
estimated over the anticipated life of the mine (20 years) based on estimates of capital expenditures, production cost
and sales revenue. Sales revenue is based on the estimated production of copper and nickel concentrates containing
PGMs, cobaltand precious metals. The economic analysis uses the estimated capital expenditure and site production
costs developed for this Project and presentedin Section 21.

The following economic analysis reflects the current Study whereby PolyMet is planning to build the Project in two
phases (with Phase Il being the addition of a Hydrometallurgical Plant):

e Phasel: produce and market concentrates containing copper, nickel, PGMs, cobalt and precious metals.

e Phasell: once processed via Phase |, continue processing the nickel concentrate through a single autoclave,
resulting in production and sale of high-grade copper concentrate, value added nickel-cobalthydroxide, and
precious metals precipitate products.

The analysis reflects metallurgicaland mining processes as well as environmental controls thathave been incorporated
into the FEIS.

221 FEASIBILITY STUDY ECONOMIC ANALYSIS

The economicevaluation presented herein reflects processing 225 million tons of ore at a mining rate of 32,000 STPD
(11.6 million tons per annum) for 20 years.

22141 Economic Assumptions

Life of mine and the first five years at full production (years 2 — 6) operating cost highlights, for Phase | and Phase | &
[l combined, are shownin Table 22-1.
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Table 22-1: LOM Operating Cost Highlights - Phase land Phase | & Il Combined

Cost Category uom Phase | Phasel &Il

Capital Costs

Initial Capital $ millions 1,208.5 1,533.9

LOM Sustaining Capital $ millions 345.3 345.3(1)
Operating Costs LOM

Mining & Delivery to Plant $/st processed 4.37 4.37
Processing $/st processed 8.72 11.33
G&A $/st processed 1.26 1.26
Total $/st processed 14.35 16.96
LOM Average Annual Payable Metal in Cons. Produced

Copper 000 Ibs 56,540 59,707
Nickel 000 Ibs 6,668 8,970
Cobalt 000 Ibs 282 320
Platinum koz 9 16
Palladium koz 45 64
Gold koz 3 5
Silver koz 54 54
Average Annual Payable Metal in Cons Produced (Yrs 2-6)
Copper 000 Ibs 63,118 65,611
Nickel 000 Ibs 7,643 9,376
Cobalt 000 Ibs 323 342
Platinum koz 12 18
Palladium koz 56 71
Gold koz 3 6
Silver koz 64 64

(1)  Sustaining capex for Phase Il is included as OPEX for replacement parts, pipingliners etc.

221.2 Key Data and Economic Analysis
The economicsreflect an ore processing rate of 32,000 STPD for aninitial period of 20 years.

Metal price assumptions, process plant recoveries and key operating data for the average over the life of mine are
presented in Table 22-2 and Table 22-3 for Phase | only and Phase | and Il respectively. These data comprise metal
content of the anticipated concentrates previously described and the contribution to net revenue after third-party
processing costs. Costs are reflected on both a copper equivalent basis whereby costs are allocated to each metal
according to its contribution to net revenue, and on a by-productbasis whereby revenues from other metals are offset
againsttotal costs and those costs divided by production (this analysisis included for copperonly).

Overthe mine life for Phase |, costs are expected to average $2.21/lb on a copper equivalentbasis and $0.72/1b copper
ona by-productbasis. Combined Phase | and Il cash costs of production on a copper equivalentand by-productbasis
are projected to be $2.04/Ib copper equivalentand -$0.11/b copper, respectively.
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Table 22-2: 32,000 STPD (Phase ) Price and Operating Assumptions and Key Production Numbers

_ Metal Pro_d_uction Contribution Cash Cost Cash Cost
Metal Prices |Recovery to | (millionlbs (to net revenue
Conc. (%) or 02) (%) perlb CuEq | perlb Cu
Assumptions LOM
Phase |
Copper (Ib) 3.52 92.0 1,131 52.9 2.21 0.72
Nickel (Ib) 8.13 64.0 133 14.4
Cobalt (Ib) 25.86 37.0 5.6 1.9
Platinum (0z) 975 74.5 181 2.3
Palladium (oz) 2,202 78.6 906 26.5
Gold (0z) 1,747 60.0 51 1.2
Silver (0z) 21.76 58.5 1,078 0.3
I(.}g;/g;]%rea)de Nickel PGM conc. 55.00 N/A 791 05
Table 22-3: Base Case (Phase | & ll) Price and Operating Assumptions and Key Production Numbers
Metal Metal Pro_d_uction Contribution Cash Cost Cash Cost
Prices Recovery to | (millionlbs |tonet revenue per Ib Cu Eq per Ib Cu
Conc. (%) oroz) (%)
Assumptions LOM
Phase | & II
Copper (Ib) 3.52 92.0 1,194 46.0 2.04 -0.11
Nickel (Ib) 8.13 64.0 179 16.0
Cobalt (Ib) 25.86 37.0 6.4 1.8
Platinum (0z) 975 745 311 3.3
Palladium (oz) 2,202 78.6 1,276 30.7
Gold (0z) 1,747 60.0 95 1.8
Silver (0z) 21.76 58.5 1,078 0.3
I(_}gtv;;]%r:)de Nickel PGM conc. 55.00 N/A 154 0.1

Table 22-4 and Table 22-5 set out metal price assumptions and key financial returns for future cash flows (including
capital costs) usinga 7% discountrate on an after-tax basis. Revenue is shown on both a gross (before royalties and
third-party processing fees) and net (after royalties and third-party processing fees) basis.

Price assumptions used in the financial model are based on historical estimates from a list of financial and industy
analysts. Sensitivities to changesin metal prices are shown.
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Table 22-4: Phase | Economic Projections on aRange of Metal Price Assumptions

Sensitivity
Base -20% Base -10% Base Case Base +10% Base +20%
Metal Prices
Copper $/Ib 2.82 3.7 3.52 3.88 4.23
Nickel $/Ib 6.50 7.32 8.13 8.94 9.76
Cobalt $/Ib 20.69 23.27 25.86 28.45 31.03
Palladium $/0z 1,761 1,982 2202 2,422 2,642
Platinum $/0z 780 877 975 1,072 1,169
Gold $/0z 1,398 1,572 1,747 1,922 2,096
Silver $/oz 17.41 19.58 21.76 23.94 26.11
Financial Summary
Post-tax
IRR % 1.7 6.7 10.5 13.9 16.9
NPV discounted at 7% - $M -381 -26 304 628 938
First 5 Years (2-6)
Average gross revenue $M 349 393 435 479 523
Average EBITDA $M 122 166 209 252 296

Table 22-5: Phase | & Il Economic Projections on aRange of Metal Price Assumptions

Sensitivity
Base -20% Base -10% Base Case Base +10% Base +20%
Metal Prices
Copper $/lb 2.82 317 3.52 3.88 4.23
Nickel $/Ib 6.50 7.32 8.13 8.94 9.76
Cobalt $/Ib 20.69 23.27 25.86 28.45 31.03
Palladium $/0z 1,761 1,982 2,202 2,422 2,642
Platinum $/0z 780 877 975 1,072 1,169
Gold $/0z 1,398 1,572 1,747 1,922 2,096
Siver $/oz 17.41 19.58 21.76 23.94 26.11
Financial Summary
Post-tax
IRR % 3.8 7.9 11.5 14.6 17.5
NPV discounted at 7% - $M -310 96 487 869 1,233
First 5 Years (32-6)
Average gross revenue $M 401 451 501 552 602
Average EBITDA $M 155 205 255 305 355
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221.3 Economic Sensitivities

Table 22-6, Table 22-7, Figure 22-1, and Figure 22-2 summarize the impact to the Phase | after-tax NPV, at a 7%
discountrate, and IRR if percentage changes to metal prices, initial capital and operating costs were to occur as noted

in the tablesand figures. The sensitivity analysisillustrates that the Phase | IRR is most sensitive to changes in metal
prices.

Table 22-6: Phase | NPV Sensitivity, after Tax @ 7%

Sensitivity Metal Prices | Initial CAPEX OPEX
($M) ($M) ($M)

20% $938 $97 $34
10% $628 $201 $169
0% $304 $304 $304
-10% -$26 $407 $438
-20% -$381 $510 $568

Table 22-7: Phase | IRR Sensitivity, after Tax

Sensitivity | Metal Prices | Initial CAPEX OPEX
20% 16.9% 8.0% 7.4%
10% 13.9% 9.2% 9.0%
0% 10.5% 10.5% 10.5%

-10% 6.7% 12.1% 11.9%
-20% 1.7% 14.0% 13.2%
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Phase | NPV Sensitivity, after Tax @ 7%
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Figure 22-1: Phase I NPV Sensitivity, after Tax @ 7%
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Figure 22-2: Phase | IRR Sensitivity, after Tax
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Table 22-8, Table 22-9, Figure 22-3, and Figure 22-4 summarize the impact to the Phase | & Il after-tax NPV, ata 7%
discountrate, and IRR if percentage changes to metal prices, initial capital and operating costs were to occuras noted

in the tables and figures. The sensitivity analysisillustrates that the Phase | & Il IRR is most sensitive to changesin
metal prices.

Table 22-8: Phase | & Il NPV Sensitivity, after Tax @ 7%

Sensitivity Metal Prices | Initial CAPEX OPEX
($M) ($M) ($M)

20% $1,233 $281 $172
10% $869 $384 $330
0% $487 $487 $487
-10% $96 $589 $642
-20% -$310 $691 $791

Table 22-9: Phase | & Il IRR Sensitivity, after Tax

Sensitivity | Metal Prices | Initial CAPEX OPEX
20% 17.5% 9.3% 8.7%
10% 14.6% 10.3% 10.1%
0% 11.5% 11.5% 11.5%

-10% 7.9% 12.8% 12.8%
-20% 3.8% 14.4% 14.0%
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Phase | & Il NPV Sensitivity, after Tax @ 7%
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Figure 22-3: Phase | & Il NPV Sensitivity, after Tax @ 7%
Phase | & Il IRR Sensitivity, after Tax
20.0%
16.0%
12.0% -
o /_
-
8.0%
4.0%
0.0%
20% 10% 0% -10% -20%
Sensitivity
e \etal Prices s |nitial CAPEX OPEX

Figure 22-4: Phase | & Il IRR Sensitivity, after Tax
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2214 Capital Costs

Total capital carried in the financial model for new construction, expansion capital, heavy mine equipmentand pre-
production mine developmentis shownin Table 22-10 for the Phase | and Phase .

Table 22-10: Initial and Expansion Capital Summary ($000)

Phase | Phase | & Il
Period Amount Amount
Year -2 $402,821 $402,821
Year -1 $805,642 $805,642
Year 2 $325,443
Total $1,208,464 $1,533,906

PolyMet intends to sell concentrate during construction and commissioning ofthe Hydrometallurgical Plant (Phase ll).
This staged approach shortens the initial construction period, makes the Projectless sensitive to the delivery schedule
for long lead-time equipmentsuch as autoclave vessels, and means PolyMet can commence operations of the mine,
existing crushing, milling and tailings disposal facilies and the new flotation circuit, before starting the
Hydrometallurgical Plant.

2215 Operating Plans and Costs

PolyMet intends to mine 32,000 STPD for an operating life of 20 years, processing a total of 225 million tons of ore.
Operating costs are presented in Table 22-11 for both Phase | and Phase |I.

Table 22-11: Phase |l and Phase | & Il Operating Cost Summary

LOM
Phase | Phase | & Il
Mining & Delivery to Plant $/st processed 4.37 4.37
Processing $/st processed 8.72 11.33
G&A $/st processed 1.26 1.26
Total $/st processed 14.35 16.96

22.1.51 Economic Summary

Phase | key economic metrics are presented in Table 22-4 and include EBITDA which is projected to average
$209 million over the first five years of operations. The NPV of future cash flow (after tax) discounted at 7.0% is
estimated to be $304 million.

Combined Phase | and Phase Il key economic metrics are presented in Table 22-5 and include EBITDA which is
projected to average $255 million over the first five years of operations. The NPV of future cash flow (after tax)
discounted at 7.0% is estimated to be $487 million.

22.1.6 Sustaining Capital

A schedule of capital expenditures during the production period was estimated and included in the financial model
underthe category of sustaining capital. This capital will be expended during the 20-year mine life, starting in Year 1
andendingin Year 20.

Table 22-12 shows the annual sustaining capital expenditures.

M \3-PN220283

M 30Dec2022
Revision 0 223



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

Table 22-12: Sustaining Capital Summary ($000)

Period Phase | & Il
Year -1
Year 1 $9,849
Year 2 $33,719
Year 3 $46,359
Year 4 $11,015
Year 5 $15,720
Year 6 $23,965
Year 7 $31,604
Year 8 $24 373
Year 9 $12,214
Year 10 $25,948
Year 11 $11,175
Year 12 $8,507
Year 13 $5,757
Year 14 $10,899
Year 15 $17,066
Year 16 $14,528
Year 17 $13,995
Year 18 $9,900
Year 19 $8,093
Year 20 $10,634
Total $345,318

22.2 FINANCIAL MODEL

Table 22-13 (Phase | & Il) shows the financial model for this Study, which considers a processing rate of 32,000 STPD
and includes the Hydrometallurgical plant. The financial model in this table is truncated to the life of mine (2045) for
ease of viewing. Information for years after 2045 primarily includes values for reclamation and taxes.

Key Phase | and Il combined results from this financial modelinclude a pre-tax IRR of 12.3%, a pre-tax NPV@7% of
$595 million, an after-tax IRR of 11.5%), an after-tax NPV@7% of $487 million and an after-tax payback period of
7.4 years.

Key Phase | results (data not shown)include a pre-tax IRR of 11.2%, a pre-tax NPV@7% of $374 million, an after-tax
IRR of 10.5%, an after-tax NPV@7% of $304 million and an after-tax payback period of 7.2 years.
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Table 22-13: NorthMet Financial Model- 32,000 STPD with Hydrometallurgical Plant (Phase | and Phase Il Combined)

Payable Metal

Copper kib 1,194,137 - 46,090 65,287 65,367 67,971 64,500 64,933 64,066 62,768 62,984 62,119 62,335 64,500 62,119 59,959 57,588 51,578 52,006 57,158 59,528 41,282 - - -
Nickel kib 179,400 - 6,341 8,637 9,849 10,130 9,057 9,210 10,196 10,055 9,404 9,904 10,063 10,352 10,557 9,294 8,537 6,626 7,383 8,545 8,981 6,279 - - -
Cobalt kib 6,409 - 268 365 346 356 318 323 358 353 330 348 354 364 371 326 300 233 259 300 315 221 - - -
Platinum koz 31 - 6 7 20 20 22 20 14 14 19 16 14 16 16 14 17 25 17 12 13 8 - - -
Palladium koz 1,276 - 37 48 78 77 74 76 74 70 69 63 60 75 72 61 64 68 51 57 62 39 - - -
Gold koz 95 - 1 2 7 6 7 6 4 4 5 5 5 5 5 4 5 7 5 4 4 3 - - -
Silver koz 1,078 - 36 68 58 66 65 64 56 69 63 57 51 62 60 54 53 37 36 46 48 30 - - -
Po Conc k dmt 154 - 50 104 - - - - - - - - - - - - - - - - - - - - -
CuEq kib 2,594,156 - 88,817 122,956 148,800 151,282 143,526 144,981 142,701 138,719 138,428 134,235 131,992 145,611 141,667 128,677 126,854 121,827 110,322 119,942 127,149 85,669 - - -
Gross Revenue

Copper US$000 4,208,137 - 162,420 230,071 230,352 239,529 227,297 228,824 225,770 221,194 221,956 218,908 219,669 227,297 218,908 211,296 202,941 181,760 183,268 201,424 209,776 145,479 - - -
Nickel US$000 1,458,521 - 51,551 70,221 80,069 82,357 73,632 74,876 82,896 81,750 76,452 80,517 81,809 84,166 85,827 75,562 69,408 53,872 60,020 69,468 73,018 51,051 - - -
Cobalt Us$000 165,729 - 6,937 9,450 8,945 9,200 8,224 8,363 9,263 9,135 8,541 8,997 9,142 9,405 9,593 8,442 7,754 6,014 6,704 7,760 8,157 5,704 - - -
Platnum US$000 302,974 - 5,866 6,973 19,873 19,251 20,981 19,386 13,623 13,610 18,115 15,910 13,450 16,067 16,056 14,104 16,394 24,285 16,433 11,763 12,656 8,177 - - -
Palladium Us$000 2,808,717 - 80,577 105,574 171,596 170,269 162,293 167,800 163,100 154,876 151,826 138,674 131,982 165,827 158,547 135,175 140,728 149,754 113,295 124,653 136,248 85,924 - - -
Gold Us$000 165,815 - 2,100 3,836 12,282 11,073 11,936 10,278 7,001 6,784 9,549 8,798 7,983 9,022 9,004 7,705 8,655 12,834 8,274 6,613 7172 4,916 - - -
Silver US$000 23,452 - 786 1,469 1,253 1,440 1,424 1,387 1,226 1,498 1,380 1,242 1,103 1,350 1,301 1,174 1,155 798 780 995 1,044 647 - - -
Po Conc US$000 8,458 - 2,754 5,704 - - - - - - - - - - - -
Gross Revenue US$000 9,141,805 - 312,991 433,298 524,370 533,119 505,786 510,914 502,879 488,845 487,820 473,045 465,139 513,133 499,235 453,459 447,035 429,317 388,775 422,676 448,072 301,897 - - -
Selling Costs US$000 (561,642) - (29,971) (43,452) (29,758) (30,042) (29,288) (29,333)  (29,044) (27,606) (28,889)  (28,501) (27,446)  (29,257) (28,551) (26,964)  (25,239) (23,928) (22,725)  (25,118) (26,800)  (18,981) (751) - -
Net Revenue Us$000 8,580,163 - 283,020 389,845 494,612 503,078 476,498 481,581 473,836 461,239 458,931 444,543 437,693 483,877 470,684 426,495 421,796 405,389 366,050 397,558 421,271 282,916 (751) - -
Site Costs

Mining Us$000 (982,447) - (40,707) (50,054) (48,592) (49,752) (49,819) (50,518)  (46,970) (39,959) (40,272)  (47,131) (48,755)  (47,371) (45,471) (45,030)  (47,235) (34,474) (40,416)  (46,525) (46,972)  (46,052) (34,555) (35,818) -
Processing - Concentrator Us$000 (1,962,017) - (79,029) (100,064) (100,064)  (100,064)  (100,064) (98,398)  (98,776) (98,776) (98,776)  (99,068) (99,068)  (99,068) (99,068) (99,068)  (98,791) (98,791) (98,791)  (98,791) (98,791)  (98,714) - - -
Processing - HydroMet Us$000 (586,751) - - - - (33,890) (33,697) (24,287) (27,607)  (39,470) (41,579) (34,309)  (39,588) (38,605)  (33,277) (36,105) (38,490)  (28,729) (18,980) (26,269)  (29,390) (33,212)  (29,266) - - - -
G&A, Royalties & Reclamation Us$000 (628,219) (900) (900) (22,230) (32,184) (37,645) (38,564) (38,017) (33,806)  (33,592) (33,943) (58,576)  (38,491) (37,088)  (37,520) (36,653) (35,757)  (34,961) (33,439) (31,628)  (32,248) (32,082)  (23,423) (9,211) (8,124) (6,304) (77)
Cash Flow After Site Costs US$000 4,420,729 (900) (900) 141,054 207,545 274,422 281,001 264,311 271,253 255,028 246,982 226,998 220,265 214177 266,641 253,387 208,151 212,080 219,705 168,946 190,604 210,214 85,461 (44,516) (43,942) (6,304) (77)
Net Working Capital Us$000 0 33,018 33,199 (80,355) 21,630 (28,759) (2,579) (4,422) 4,860 (5,153) 8,731 (7,816) 3,712 4,673 (8,337) 452 3,048 5,547 (3,768) 5,295 (4,534) 1,169 7,065 12,337 3,001 (2,103) -
Initial Capital Costs

Initial Capex - Process Plantand Mining Fleet US$000 (1,208,464)  (402,821)  (805,642) - - - - - - - - - - - - - -
Initial Capex - HydroMet Plant US$000 (325,443) - - - (325,443) - - - - - - - - - - - - - - - - - - R R R
Sustaining Capital Costs US$000 (345,318) - (9,849) (33,719) (46,359) (11,015) (15,720) (23,965)  (31,604) (24,373) (12,214)  (25,948) (11,175) (8,507) (5,757) (10,899)  (17,066) (14,528) (13,995) (9,900) (8,093)  (10,634) - - -
Cash Flow Before Taxes UsS$000 2,541,504  (370,703)  (773,343) 50,849 (129,988) 199,304 267,406 244,169 252,147 218,271 231,340 206,968 198,029 207,674 249,798 248,082 200,300 200,561 201,410 160,247 176,171 203,290 81,892  (32,179) (40,852) (8,407) (77)
Taxes US$000 (260,910) - (3,873) (4,555) (7,068) (8,027) (7,430) (7,591) (6,476) (7,904) (18,080) (18,184) (17,348)  (24,688) (23,299) (17,278)  (17,787) (18,473) (11,673)  (14,985) (17,769) (1,195) - - -
Cash Flow After Taxes Us$000 2,280,594  (370,703)  (773,343) 46,976 (134,543) 192,236 259,379 236,739 244,557 211,795 223,436 188,888 179,845 190,326 225,110 224,783 183,022 182,774 182,937 148,574 161,186 185,521 80,698  (32,179) (40,852) (8,407) (77)

Note: The financial model above is truncated for ease of viewing. Information for years 2045 to 2100 primarily includes values for reclamation and taxes
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23 ADJACENT PROPERTIES

There are several other deposits in the Duluth Complex, including the Mesaba project owned by Teck Resources
Limited, Serpentine owned by Encampment Resources, and the Maturi project owned by Twin Metals Minnesota, a
wholly owned subsidiary of Antofagasta plc.

Pursuant to the Combination Agreement among PolyMet, PolyMet US, Teck Resources Limited and its wholly
subsidiary Teck American Inc., the parties agreed to the Transaction thatwill place the separate NorthMet Projectand
Teck’s Mesaba Project under single management. PolyMetand Teck will become equal owners in PolyMet US, which
will be renamed NewRange Copper Nickel LLC upon closing of the Transaction. As of the date of this Report, the
closing of the Transaction remains pending. The separate NorthMet and Mesaba projects account for approximately
one-half of the known resources of copper, nickel, PGM in Minnesota’s Duluth Complex. The joint venture remains
subjectto receiptof customary closing conditions and certain regulatory approvals.
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Figure 23-1: Mineral Properties in the Vicinity of the NorthMet Project
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24 OTHER RELEVANT DATA AND INFORMATION
241 PROJECT IMPLEMENTATION

The proposed execution of the NorthMet Project, as covered in this section, assumes a seamless transition between
critical Project phases, minimal Projectinterruptions and a reduction in potential risks. Section 24.2 addresses potental
incremental add-ons that may be implemented, subjectto certain infrastructure changes that would require signifi cant
capital investment.

The project implementation would consistofthe following phases:

e Engineering—Basicand Detailed
e Demolition
e Construction

It is anticipated that the stages may somewhatoverlap depending on receiptof final permits.

This approach assumes that all work associated with Asset Preservation has been accomplished priorto Demolition.
Asset preservation includes the removal of all asbestos, mold, and lead paintas well as some basic infrastructure
repairs such as repair of the fire water loop and pumping system. This work s all out of the scope of this study and has
been handled as a separate project, under the Owner’s existing operating budget. It is being performed prior to the
project start in order to ensure optimum health and safety conditions for the plantdemolition and construction works.
Removal of existing saleable equipmentwill be handled under the Asset preservation scope as well.

2411 Engineering
24111 Phase | Design (Concentrate only)

The engineering scope of work shall comprise all activities associated with the final design of the plant, site
infrastructure, and ancillary buildings. This will include the following:

e Process engineering, including the generation of the process equipment schedules, PFDs, P&IDs, process
design criteria, process description and the plant control philosophy.

e Mechanical engineering, including development of mechanical schedules and the design of proprietary
equipment.

e Civil and earthworks design, based on geotechnical information to be supplied by PolyMet, and structural
loads and process requirements in accordance with the relevantcodes and regulations.

e Structural and platework design, taking cognizance of the required materials of construction to ensure
suitability for the process application.

e Piping design, including development of detailed piping schedules, pump selections, fire water distribution
design, service distribution design, and pipe insulation requirements, taking cognizance of the required
materials of construction to ensure suitability for the process application.

o Electrical and instrumentation design including the plant and site overall power supply, distribution, lighting,
grounding, monitoring and control systems.

e Anydesign requirements associated with plant infrastructure.

e Production of an overall plantmodel depicting all infrastructure, equipment, and utilities.
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Design of the refurbishmentof existing ancillary buildings that will be reused.
Tailings basin and damupgrades.
Wastewater Treatment System design.

Final design of all environmental infrastructure and controls, including basins, stockpiles, pipelines, and
sewage treatment. Design of the HRF will be included here.

Generation of technical procurement documentation for all disciplines listed above. The procurement
packages would be finalized to the pointof order placement. Orders for the mills and GMD engineering porton
would only need to be placed to ensure that certified information is available sufficiently early to complete the
civiland structural designs associated with this equipment.

The Wastewater Treatment Systemis expected to take 9 months to complete and would allow seamless transition ino
construction.

24112

Phase Il Design (Hydrometallurgical Plant)

The engineering scope of work shall comprise all activities associated with the final design, specification and
procurementof hydrometallurgical plantand its needed infrastructure. Thiswillinclude:

Process engineering, including the generation of the process equipment schedules, PFDs, P&IDs, process
design criteria, process description and the plant control philosophy. Included in this would be the specification
of the Autoclave and any specialized engineering analysis required for its specification and purchase as early
as possible.

Developmentof the General Arrangementplans and a fully functional 3D plantmodel.

Mechanical engineering, including generation and maintenance of the equipmentlist, mechanical system
designs (such as conveying and material handling) and applicable specifications and data sheets. Chute
design and simulationis included here.

Civiland earthworks design for the facilities, based on geotechnical information provided by PolyMet.
Structural steel design for the building and internal platforms as needed as well as any specialized embeds.

Piping design, including development of the piping schedules (including line lists and valve lists), materials
specifications, pump selections, pipe insulation requirements, and any special stress calculations needed.

Electrical and instrumentation design including the plant power supply, distribution, lighting, grounding,
monitoring and control systems.

Any design requirements associated with plantinfrastructure, such as the utilities needed for the “over the
fence” oxygen plant.

Architectural design and specification of the hydrometallurgical plantbuilding

Procurement packages would be developedfor all major process equipmentas well as specialized pipingand
valves, instrumentation, and electrical equipment. The pre-engineered metal building for the
hydrometallurgical plantwould likely be purchased by the EPCM as well.

The hydrometallurgical plant design and procurement is currently scheduled to begin one year after the initiation of
Phase | and continue for roughly 20 months.
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241.2 Demolition

The existing concentrator building willhave the majority ofthe structural steel related to elevated slabs and the elevated
slabs themselves, removed. The fine crushing and coarse crushing buildings would undergo selective removal of
existing steel and equipmentwhere it is either damaged ornot to be reused. The existing ore binsin the Concentrator
would remain but would have their discharges reworked.

Temporary heating and ventilation would be provided in the existing buildings during these works.
The approach would be to sell off the removed steel as scrapin the aims of mitigating some of the demolition costs.
General cleaning and maintenance of existing faciliies would occur during this phase as well.

It would be preferable for this work to commence in the summer months to limit the temporary heating requirements.
It is expected to take 6 to 9 months to complete.

2413 Execution and Construction
The construction phase would follow both Phase | and Phase Il (with some overlap) and would include the following:

e Placementof orders for all PolyMet supplied equipmentand materials.
e Developmentof contracting philosophy and all contract packages.

¢ Incorporation of certified vendor documentation into all final designs

e Factoryinspections, expediting and logistical services

e Site clearing, all earthworks, pond and stockpile linerinstallation and access and water managementsystem
works

e Excavationsand demolition fornew buildings and structures

e Refurbishmentand installation of new rail systems

¢ Modifications to existing infrastructure

o Refurbishmentof existing equipmentintended for re-use

e Fabrication ofall mechanical, piping, electrical and instrumentation equipment

o Fabrication ofall structures, platework and piping (including piping spool, steel,and chute detailing).

e Erectionand installation of new and refurbished plantequipment, structures, civils, infrastructure, and utilities
e Tie-inofthe new electrical distribution system to the plantpower supply

¢ Installation of the complete plantcontrol system

e Plant commissioning up to the pointof handover. Initial ore processing will be by PolyMet's personnel.
The schedule does not include any plant ramp-up and optimization period which would occur after handover.
The Project execution schedule summaryis presentedin Figure 24-1and continuesin Figure 24-2.

The construction phase is expected to take approximately 2 years.
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2414 Suggested Schedule

Design engineering should commence as soon as funding allows. Demolition should proceed as soon as permitting
allows. In addition, prior to construction, PolyMet should:

e Reviewand update the scope of the Project design to reflect changes resulting from the permitting process,
if any, and other Projectenhancements.

e Commence selection of a wastewater treatment system equipmentprovider

e Update/Complete basicengineering on all designsin preparation for detailed design
e  Establish Construction contract formats

o  Establish Procurementdocuments that will be used for all equipment purchases

o Finalize permitting activities

M \3-PN220283

M 30Dec2022
Revision 0 231



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

horTldet EPCM Minter Schedule - MO Engifeening | | it Data. 30-Jan- 18 1535
T T G P
13 0 I ) e 2 ) 0 ) 3 0 0 ) ) 0 0 T ) ) 1 B ) ) 0 1 0 2
MorthMet EPCM Master Schedule EEEEREE
PHASE | PROCESS PLANT I A I I A
EARLY ENGINEERING {MINE SITE) I

A T T R T A I T T
[
[ T T S O T A
T T R
A
L SO N T N |
T-3--T-T-7 o - -
I T T T 1
I
i O
A S T T T N S T T S S T
IR
|::||||||||||
L_ T 1!
=T 3T T Sl - -
I ]!
T o1 1 1
I
iEEE
11 1
—r—— i 1 i 44144130

| EEEECEN [ ol Fiarrairsing vesd Paga 12
|

© Omche Coipaintion

Figure 24-1: Project Execution Schedule Summary

™ \3-PN220283

M 30Dec2022
Revision 0 232



NORTHMET PROJECT

FORM 43-101F1 TECHNICAL REPORT

it Date. 3hJdad- 18 1235

18 ) e e

|ﬂ|3.||3||:

|LI|JI-|b|.§| Fo) |=

S A 0 1 e e

HEEE

horhikel EPUM Masiter Sciedue - MO Engifeesring

Eaaty e

om

TE]
MCATIONS

CO

CTRICA

COMMISSIONING

==

PHASE | HYDROMET

ENGINEERING

PROCUREMENT

CONSTRUCTION

) Conca

LAl O

COMMISSIONING

& Oemnde Cofpodation

Paga 2 ol I

| — e SO

[ JEETEEN

| —

Figure 24-2: Project Execution Schedule Summary Continued

™ \3-PN220283

M 30Dec2022

233

Revision 0



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

24.2 POTENTIAL OPPORTUNITIES

PolyMet has considered opportunities to extend the mine life of NorthMetwith two additional mine schedule scenarios.
The scenarios presented in this section should not be misconstrued as proposals or detailed plans or strategies.
PolyMet would need to prepare preliminary and definitive feasibility studies, as well as conduct an analysis of the
environmental impact and alternatives and budget and cost decisions prior to any decision to apply for permits to
pursue these opportunities. Any such opportunities would be subject to various regulatory requirements and would
require additional economic analysis and capital investment. Because the steps in this process have not been
undertaken by PolyMet, the results presented in this section should be considered speculative. In addition, any future
projectproposal would be subject to additional environmental review and permitting requirements and or public notice
and comment, and approval by appropriate Federal and State Agencies. The NorthMet FEIS evaluates the reasonably
foreseeable environmental effects of the NorthMet Project (as described in Sections 2 through 23), basedin parton a
mine plan that identified an average production rate 0f 32,000 STPD (approximately 225 million shorttons over the 20-
year life of the mine). PolyMet's focus and intention is to put into operation the 32,000 STPD plan detailed in this
Technical Reportas soon as possible.

Additional variability testing is scheduled to ensure the process route selection is robust and is representative of the
entire ore body.

Rhodium has shown up on previous metallurgical testwork but is notincluded in the financial model.

2421 Alternative Mining Scenarios

The same parameters described in Sections 15 and 16 were applied to evaluate the potential for alternative mining
strategies beyond the current maximum mill tonnage of 225 million tons that are included in the environmental permits.

The following two additional scenarios were evaluated for the NorthMet deposit:

e Alternative 1 increases the mine life by mining the West Pit deeper to completion withing the permit footprint,
e Alternative 2 increases the mine life by expanding the pit limits outside the current permit limits to the pit
economic limits.

Both of these alternatives include measured, indicated, and inferred mineral resourcesin the mill feed which remains
at 32,000 STPD throughoutthe mine life. Each alternative assumes that Category 1, 2 and 3 material with NSR values
between the cutoff grade for the mill feed and $10.25/t NSR value will be stockpiled during year 1 through13 and be
processed laterin the mine life. Table 24-1 isa summary of the two alternatives and Figure 24-3 and Figure 24-4 show
the difference in the pitfootprintbetween each ofthese alternatives and the pitused for the 225 MT schedule presented
in Section 16.

Table 24-1: Alternative Mine Schedules

Alternative | Y63™ | DirectMill Feed | LOWCradeMillFeed |y i Feed(3) | Wast® | otaiktons | Waste/
(1) (2) ktons mill feed
NSR o NSR o NSR o
Ktons St Cu% | Ktons S Cu% | Ktons St Cu %
1 240 | 254,895 | 22.86 | 0.312 | 22,866 | 11.67 | 0.162 | 277,761 | 21.94 | 0.300 | 403,702 681,463 1.45
2 485 | 536,431 | 20.78 | 0.282 | 23,077 | 11.66 | 0.162 | 559,508 | 20.41 | 0.277 | 1,334,554 1,894,062 2.38
1) Yearsof total mill feed at 32,000 STPD
2) LowGrade tonnage and grade is material between the directmill feed cutoff and 10.25/t NSR value
3)  Mill Feed includes measured, indicated, andinferred mineral resources above cutoff grade.
4)  Minimum cutoff grade is 9.3%t NSR value
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NorthMet Project
Altenativ

Figure 24-3: Alternative 1 which includes mining to the bottom of the West Pit

Benchesin red representthe deeper portion of the West Pit below the 225MT mine plan to the extent of the pit permitlimit.
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NorthMet Project
Alternative 2

Figure 24-4: Alternative 2 which expands the pitbeyond current permit limits
Red benchesrepresentthe expansion ofthe Central and WestPit beyond the permitted pit footprint which is the black cross hatched area.

M \3-PN220283
M 30Dec2022
Revision 0 236




NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

Both of these scenarios would maintain the 32,000 STPD mill rate and include all measured, indicate and inferred
classified tonnage in the alternative production schedules. A summary of the two schedulesis includedin Table 24-1
and illustration of the expanded pit footprints on Figure 24-3.

While PolyMet has considered these two additional mine schedule scenarios to extend the mine life of the NorthMet
Project, both scenarios are preliminary in nature, including inferred mineral resources that are considered too
speculative geologically to have the economic considerations applied to them. There is no certainty that the results for
these two additional mine schedule scenarios will be realized. Based on these results, M3 recommends that additional
engineering and environmental studies be performed to further refine the costs, valuations and environmental
requirements of these potential scenarios which may have the opportunity to create additional value and extend the
mine life.
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25 INTERPRETATION AND CONCLUSIONS
25.1 INTRODUCTION

According to CIM definition standards for Mineral Resources and Mineral Reserves prepared by the CIM Standing
Committee on Reserve Definitions and adopted by CIM Council on November 29, 2019, a Feasibility Study is a
comprehensive technical and economic study of the selected development option for a mineral project. It includes
appropriately detailedassessments of applicable Modifying Factors together with any other relevant operational factors
and detailed financial analysis thatare necessary to demonstrate, at the time of reporting, thatextraction is reasonably
justified (economically mineable). The results of the study may reasonably serve as the basis for a final decision by a
proponent or financial institution to proceed with, or finance, the development of the project. The confidence level of
the study will be higherthan that of a Pre-Feasibility Study.

25.2 INTERPRETATION

The QPs of this Reporthave reviewed the data for the Project and are of the opinionthatthe NorthMet Project meets
the requirements for a Feasibility Study. Opinions fromindividual QPs on the sections ofthe Technical Reportthatthey
are responsible for (see Section 2 for responsibilities) are setout in the following subsections.

25.21 Surface Rights, Royalties,and Mineral Tenure

PolyMetis vested with fee simple, mineral, or possessory record title to, or an option to purchase, the NorthMet Project
properties described in Section 4 of this Report, subject to the royalties, agreements, limitations, and encumbrances
described in Section 4.

25.2.2 Geology and Mineralization

The understanding of the regional and local geology with regards to the lithology, structure, alteration, and
mineralization for each of the mineralized zones and deposit types discussed in Sections 7 and 8 of this Report are
sufficient to estimate the Mineral Resources and Mineral Reserves contained herein.

2523 Exploration

The previous drilling exploration programs, along with the geologic mapping, geochemical and geophysical studies,
and petrology and mineralogy research carried out to date, reasonably supports the defined mineral deposits.
The potential for discovery of additional mineable prospects is limited but not completely closed off at depth.
The potential for discovery of new bulk mineable resourcesis discussed in Section 9 of this Report.

2524 Drilling and Sampling

The drilling methods, recovery, collar survey, downhole survey, and material handling for the samples used in the
Mineral Resource and Mineral Reserve estimates for this Report are sufficient to support the Mineral Resource and
Mineral Reserve estimates contained in this Report, subject to the assumptions and qualifications contained in
Sections 10and 11 of this Report.

2525 Data Verification

The data used for estimating the Mineral Resources for the NorthMet deposit are adequate for the purposes of this
Report and may be relied upon to report Mineral Resources and Mineral Reserves based on the conditions and
limitations set out in Section 12 of this Report.

M \3-PN220283

M 30Dec2022
Revision 0 238



NORTHMET PROJECT
FORM 43-101F1 TECHNICAL REPORT

25.2.6 Metallurgy

Metallurgical testing was conducted on samples from the NorthMet deposit for both the conventional concentrator
(Beneficiation Plant) and the Hydrometallurgical Plant. Testing included extensive mineralogical studies and
developmental metallurgical testing on various ore types from each of the deposits. The developmental metallurgical
testing and analyses, detailed in Section 13 of this Report, supports the selection of the processes developed for both
plants that proved successful when applied to the deposit, making it possible to design a phased plantas ore is mined
subjectto the conditions and limitations set outin Section 13 of this Report.

25.2.7 MineralResources

The Mineral Resource estimates in Section 14 of this Report are accurate to within the level of estimate required for
categorization as Measured, Indicated, and Inferred Mineral Resources suitable for use ina Feasibility Study, subject
to the conditions and limitations set out in Section 14 of this Report. These estimates were performed consistent with
industry best practices and demonstrate reasonable prospects for economic extraction.

25.2.8 Mineral Reserves

A thorough review of the designs, schedules, risks, and constraints of the Project detailed within this Reportand given
that there is, in the opinion of the QP, a basis for an economically viable Project after taking into account mining,
processing, metallurgical, infrastructure, economic, marketing, legal, environmental, social, governmental factors and
other such modifying factors, thereby supporting the declaration of Mineral Reserves. Subject to the conditions and
limitations in this Report, this Technical Report demonstrates that, as of the date of this Report, extraction can
reasonably be justified. The term ‘Mineral Reserve’ does not necessarily signify that all governmental approvals have
been received; it does signify that there are reasonable expectations that such approvals will be granted.

25.2.9 Mine Plan and Schedule

The mine plan and schedule detailed in Section 16 ofthis Reporthave been developedto maximize mining efficiendies,
while utilizing the current level of geotechnical, hydrological, mining and processing information available and are,
subjectto the conditions and limitations setout in Section 16, sufficientto support the declaration of Mineral Reserves.

25.2.10 Metallurgical Recovery

The recovery methods including the major unit operations detailed in Section 17 of this Report comprise primary
crushing, SAG and ball mill grinding, flotation for copper, nickel and pyrrhotite (PGM-bearing) mineral concentrates.
The hydrometallurgical scheme presented in Section 17 for the hydrometallurgical plant s sufficientto demonstrate
recoveries for copper, nickel and PGMs. These plant designs and the engineering behind them support the mine
planning and economics detailed herein, and the declaration of Mineral Reserves.

25.2.11 Infrastructure

Theinfrastructure detailed in Section 18 of this Report, including the FTB, the WWTS, Dunka mine access road, power
line upgrades, and other utilities are designed and cost estimated to a level of detail that supports Project viability and
the economics detailed herein.

25.212 Market Studies and Contracts

The concentrate market studies detailed in Section 19 of this Reportare consistentwith industry standards and market
patterns and are similar to contracts found throughoutthe world. The resource and reserve calculations are based on
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the metal prices selected for copper, nickel, cobalt,and PGMs in this Reportrepresenta forward -looking forecast based
on professional mineral economists and banking industry research that supports a feasibility-level economic analysis.

25213 Environment, Permits,and Socialand Community Impacts

Section 20 of this Report summarizes the reasonably available information on: environmental studies conducted and
the related known environmental issues associated with the Project, the Project related social and community impacts,
the Project permitting requirements and status (all required permits issued), and the requirements and plans for waste
rock and tailings storage. Additionally, mine closure, reclamation and mitigation are discussed and cost estimated to a
level of detail that supports Projecteconomic and technical viability to the level of a Feasibility Study and the economics
detailed herein.

25.2.14 Capitaland Operating Costs

The capital and operating costs detailed in Section 21 of this Report, which were derived from several previous
Sections, are designed and cost-estimated to a level of detail that supports project economic and technical viability to
the level of a feasibility study and the economics detailed herein.

25215 Economic Analysis

The economic analysis presented in Section 22 of this Report illustrates that the Project economics, subject to the
conditions and limitations in this Report, are positive and can support estimation of Mineral Reserves and the
demonstration of technical and economic viability to the level of a Feasibility Study.

25.3  CONCLUSIONS

The financial analysis presented in Section 22 demonstrates thatthe NorthMet Project is technically viable and has the
potential to generate positive economic returns based on the assumptions and conditions set out in this Report.
This conclusion warrants continued work to advance the Project to the next level of engineering and development
whichis basic engineering and long lead procurementof mine and plantequipment.

The QPs of this Reportare not aware of any unusual, significantrisks or uncertainties that could be expected to affect
the reliability or confidence in the Projectbased on the data and information available to date.

254 RisKs

As with most projects at the feasibility level, there continues to be risks that could affect the economic potential of the
Projectas described in Table 25-1. Many ofthe risks relate to the need for additional field information, laboratory testing,
or engineering to confirm the assumptions and parameters used in this Report. External risks are, to a certain extent,
beyond the control of the Project proponents and are much more difficult to anticipate and mitigate, although, in many
instances, some risk reduction can be achieved.
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Table 25-1: Project Risks Identified for the Feasibility Study

Risk

Explanation / Potential Impact

Possible Risk Mitigation

General Risks Common to the

Mining Industry

GR1 | CAPEXand OPEX The ability to achieve the estimated CAPEXand OPEX costsare important elements of Further cost estimation accuracy with the nextlevel of study, as
Project success. well as the active investigation of potential cost-reduction
If OPEX increases, thenthe mining cut-offgrade would increase and, all else being equal, | measureswould assistin the accuracy of costestimates.
the size of the optimized pit would reduce, yielding fewer mineable tons.
GR2 | Permit Delay due to The ability to re-secure the environmental permits to build and operate the Project thatare | Continue to work with govemment regulators on those permits
Litigation currently held up as a result of litigation. Failure to re-secure the necessary permits could remanded to the agency and successfully litigate those thatare
stop ordelay the Project. held up in court actions.
GR3 | Ability to Attract The ability of PolyMet to attract and retain competent, experienced professionals is a key The early search for, and retention of, professionals may help
Experienced success factor forthe Project. High tumover or the lack of appropriate technical and identify and attractcritical people.
Professionals managementstaff and qualified operators at the Projectcould result in difficulties meeting
Project goals.
GR4 | Falling Metal Prices A drop-in metal prices during the mine developmentprocess could have a negativeimpact | Begin constructionwhenthe outlook is good for price improvement
on the profitability of the operation, especially in the critical first years. and have mitigating strategies, suchas hedging or purchase of
puts, and supporting analyses to address the risk of a downturn.
GR5 | Change in Permit A change in standards, processes, orregulationscan have a significantimpact in project Maintain relationships and continue to work with legislators and

Standards, Processes, or
Regulations

schedules, operation cost and capital cost.

regulatory agencies to ensure that the project will meet applicable
standards and obtain required permits.

NorthMet Project Specific Risks

PR1 | Lossof Copperinto Ni The flotation circuit designis based on sequential flotation (the flotation and removal of The NorthMet concentrator will have to be fine-tuned to produce
Concentrate and vice copperand nickel sulfides). The bulk flotation tailing is then processed to make the good separations of copperand nickel and to prevent losses of
versa pyrrhotite concentrate. Clean concentrates are required to minimize concentrate penalties. | these metals to the pyrrhotite concentrate.

PR2 | Metallurgical Recoveries | Changes to metallurgical assumptions could lead to reduced metal recovery and revenue, Confirm pilot plant runs with larger samples sizes if available.

increased processing costs, and/or changes to the processing circuit design, which would
all negatively impact the project economics.
PR3 | WaterManagement Water managementis a critical component of the Project. While a comprehensive Continue to collect and analyze on-site groundwater, surface

site-wide water balance model, surface water model and groundwater model were used to
design the containment, waste dumps, stockpiles, surface water diversions and interception
systems, more field information will furtherimprove the accuracy of the water balance, size
diversion channels and settling ponds, design treatment facilities, and will help finalize
comprehensive long-term closure designs.

water, and meteorological data to enhance hydrological
knowledge of the site.
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25.5  OPPORTUNITIES

There are many significantopportunities that could improve the economics, and/or schedule of the Project. The major
opportunities thathave been identified atthis time are summarized in Table 25-2. Furtherinformationand assessments
are needed before these opportunities could be included in the Project economics. Taking advantage of these
opportunities could also require additional environmental review and permitting.

The opportunities are separated into general opportunities common to the mining industry, and Project-specific
opportunities unique to the NorthMet Project.
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Table 25-2: Project Opportunities Identified for the Feasibility Study

Opportunity

Explanation

Potential Benefit

General Opportunities Common to the Mining Industry

GO1 | Permit Delay due to In the same way that permit delay is a potential risk to the Project schedule, it may | The opportunity to shorten the full construction schedule exists if the
Litigation also be an opportunity. Acceleration of plant remediation while permits are held up | plant remediation is performed during litigation.
as a result of litigation would allow the construction schedule to move forward on
a faster pace with that work completed ahead of the rest of the project.
GO2 | Rising Metal Prices Increases in metal prices, especially copper, nickel, and cobalt increase the Increased revenue increases financial factors.
revenue and Project economics.
GO3 | Reagent/Fuel Price Reduction in reagent and consumable prices, especially lime, fuel, grinding media | Lower OPEX may lead to higher net revenue and enhanced Project
Decreases and reagents for the hydrometallurgical plant, has the potential to decrease €conomics.
operating costs and enhance the Project economics.
Project Specific Opportunities
In-pit conversion of Significant Inferred Mineral Resources exist in each of the Project deposits, Using a cutoff grade of $9.39/ton NSR, results in additional contained
Inferred Mineral including material within the Mineral Reserve pits; these Mineral Resources are mineralization above cut-off of 3.95 million tons containing
PO Resources to the currently treated as waste rock. Conversion of Inferred Mineral Resources within | approximately 11.3 ktons of copper, 3.2 ktons of nickel, and 619,400
Indicated category the Mineral Reserve pits to the Measured and Indicated Mineral Resources Ibs. of cobalt at average grades of 0.285% Cu, 0.080% Ni and 71 ppm
categories could increase Mineral Reserves, reduce strip ratios, and improve Co. Conversion of this mineralization to Mineral Reserves would also
overall Project economics. reduce the Project strip ratio.
PO2 | Out of pit conversion of | Additional driling in the vicinity of the NorthMet pits has the potential of Increases in Mineral Reserve tonnages, especially at higher grades,
Inferred Mineral increasing the grade and tonnage of the Mineral Reserves by (a) converting could improve the Project economics, especially if those
Resources to the above cutoff Inferred Mineral Resources to Indicated, (b) supporting expanded improvements could be realized in the early stages of development.
Indicated category pits that bring current above cutoff Indicated Mineral Resources outside the pits
into Mineral Reserves and (c) adding new above cutoff mineralization in currently
under-drilled areas.
Higher Throughput PolyMet has begun to explore the economies of scale for a higher throughput for The economies of scale permit lowering of the cutoff grgde allowing
PO3 the proiect more material to be processed and lower overall operating costs,
© projec resulting in a higher NPV and IRR.
PO4 | Carrying out passive PolyMet is investigating passive treatment studies regarding the management of | If mine water can be effectively treated with a passive system,
treatment studies mine water. financial assurance costs could be reduced.
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26 RECOMMENDATIONS
This section describes recommendations for further work and includes the following:
PolyMet should proceed with front end engineering design. The anticipated costfor this engineering is $4.5 million.

Prior to construction of the NorthMet Project, PolyMet should:

e Reviewand update the scope of the Project design to reflect changes resulting from the permitting process,
if any, and other Projectenhancements.
e Perform front end engineering designincluding butnotlimited to the following:
o Selecta wastewatertreatment system design and supply provider.
Complete basic engineering on all designs and initiate detailed design.
Establish construction contracts formats.
Establish documents that will be used for all equipmentpurchases.
Review flow sheetdesign and implicationsifany on permitting of the above.
Review rail siding design at mine site RTH allowing more efficientunit train movement.

O O O O O

The NorthMet resource base and the geometry of the deposits could allow for an increase in mineralized material
tonnage. Section 24 details these resources and possible expansion scenarios. The following are recommendations o
consider other possible ways to maximize economic value.

¢ Update the financial model based on any changesto the current capital and operating cost estimates and to
reflect current metal prices. Metal prices and terms for mine planning purposes may not be reflective of the
prices presented in this report at the commencementof mining.

e Review Hydrometproduct price premiumsin lightof recent U.S. Federal Governmentpush to EV vehicles.
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CERTIFICATE OF QUALIFIED PERSON
Alberto Bennett
|, Alberto Bennett, P.E., do hereby certify that:
1. | am President of:
M3 Engineering and Technology Corp.

2051 W Sunset Rd., Suite 101
Tucson, AZ 85704

2. | am a graduate of Instituto Tecnolégico y de Estudios Superiores de Monterrey, Campus Sonora Norte in
Hermosillo, Sonora Mexico and received a Bachelor of Science degree in Mechanical/Electrical Engineering
in 1990.

3. lam a:

Registered Professional Engineer in the State of Arizona (No. 38810)
Registered Professional Engineer in the State of Alaska (No. EE12931)
Registered Professional Engineer in the State of Nevada (No. 021250)
Registered Professional Engineer in the State of North Carolina (No. 040080)
Registered Professional Engineer in the State of South Carolina (No. 30807)
Registered Professional Engineer in the State of Florida (No. 81910)
Registered Professional Engineer in the State of Texas (No. 128221)

4, | have practiced mechanical and electrical engineering, construction supervision, project management, and
project engineer for 32 years. | have worked for mining and engineering companies for 29 years and for M3
Engineering and Technology Corporation for 24 years. | have worked on scoping, pre-feasibility and feasibility
studies for mining project in Latin America, as well as worked on the design and construction phases of some
of these projects and have been closely involved on the equipment procurement, contract development,
construction management and cost control during the development of these mining projects.

5. | have read the definition of “Qualified Person” set out in National Instrument 43-101 (‘NI 43-101”) and certify
that by reason of my education, affiliation with a professional association (as defined in NI 43-101) and past
relevant work experience, | fulfill the requirements to be a “Qualified Person” for the purposes of NI 43-101.

6. | am a contributing author for the preparation of the technical report titled “NorthMet Copper-Nickle Project NI
43-101 Technical Report, Feasibility Study Update” (the “Technical Report’), dated December 30, 2022,
prepared for PolyMet Mining Corp. (PolyMet); and am responsible for Sections 18.1 - 18.5.4, 18.8 - 18.10 and
25.2.11. | have not visited the project site.

7. | have not had prior involvement with the property that is the subject of the Technical Report.
8. As of the date of this certificate, to the best of my knowledge, information and belief, the Technical Report
contains all scientific and technical information that is required to be disclosed to make the Technical Report

not misleading.

9. | am independent of the issuer applying all of the tests in Section 1.5 of National Instrument 43-101.



10. | have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been prepared in
compliance with that instrument and form.

1. | consent to the filing of the Technical Report with any stock exchange and other regulatory authority and any
publication by them, including electronic publication in the public company files on their websites accessible
by the public, of the Technical Report.

Signed and dated this 30 day of December 2022.

“signed” Alberto Bennett
Signature of Qualified Person

Alberto Bennett
Print Name of Qualified Person



CERTIFICATE OF QUALIFIED PERSON

Nicholas Dempers

, Nicholas Dempers, do hereby certify that:

1.

10.

1.

12.

| am Principal Process Engineer of:

SENET

Building 12, Greenstone Hill Office Park

Emerald Boulevard, Greenstone, Modderfontein, Gauteng, 1609
South Africa

| graduated with a BSc Chemical Engineering from the University of Cape Town in 1998. In addition, | have
also obtained a MSc Chemical Engineering Degree from the University of Cape Town in 2000 and a BCom
from the University of South Africa in 2007.

| am a Professional Engineer with Engineering Council of South Africa (Reg. No. 20150196), and | am a fellow
of the Southern African Institute of Mining and Metallurgy (SAIMM).

| am a practicing Process Engineer/Metallurgist and have practiced my profession continuously since 2001. |
have over 20 years of experience in the minerals industry. | have been involved in the process operation
(production) and plant design, from conceptualization to complete project execution, of more than 10 mineral
process projects, as well as more than five process plant studies for major commodities including cobalt,
copper, gold, uranium, and platinum group metals (PGMs).

| have read the definition of “Qualified Person” set out in National Instrument 43-101 (“NI 43-101”) and certify
that by reason of my education, affiliation with a professional association (as defined in NI 43-101) and past
relevant work experience, | fulfill the requirements to be a “Qualified Person” for the purposes of NI 43-101.

| am a contributing author for the preparation of the technical report titled “NorthMet Copper-Nickle Project NI
43-101 Technical Report, Feasibility Study Update” (the “Technical Report”), dated December 30, 2022,
prepared for PolyMet Mining Corp. (PolyMet); and am responsible for Sections 1.1.3, 13- 13.5.1, 17 - 17.2.10,
17.5-17.6.1,18.7-18.7.2,18.9, 21.1.1,24.2-24.2.1, 25.2.6 and 25.2.10.

| have not had prior involvement with the property that is the subject of the Technical Report.

[ visited the NorthMet site on March 1, 2018.

As of the date of this certificate, to the best of my knowledge, information and belief, the Technical Report
contains all scientific and technical information that is required to be disclosed to make the Technical Report
not misleading.

| am independent of the issuer applying all of the tests in Section 1.5 of National Instrument 43-101.

| have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been prepared in
compliance with that instrument and form.

| consent to the filing of the Technical Report with any stock exchange and other regulatory authority and any
publication by them, including electronic publication in the public company files on their websites accessible
by the public, of the Technical Report.



Signed and dated this 30 day of December 2022.

‘signed” Nicholas Dempers
Signature of Qualified Person

Nicholas Dempers
Print Name of Qualified Person




CERTIFICATE OF QUALIFIED PERSON

Daniel H. Neff

|, Daniel H. Neff, P.E., do hereby certify that:

1.

10.

1.

| am currently employed as Chairman of the Board of:

M3 Engineering & Technology Corporation
2051 W. Sunset Road, Ste. 101
Tucson, Arizona 85704

| am a graduate of the University of Arizona and received a Bachelor of Science degree in Civil Engineering
in 1973 and a Master of Science degree in Civil Engineering in 1981.

| am a Registered Professional Engineer in the State of Arizona (No. 11804 and 13848).

| have practiced civil and structural engineering and project management for 48 years. | have worked for
engineering consulting companies for 12 years and for M3 Engineering & Technology Corporation for 36
years.

| have read the definition of “Qualified Person” set out in National Instrument 43-101 (“NI 43-101") and certify
that by reason of my education, affiliation with a professional association (as defined in NI 43-101) and past
relevant work experience, | fulfill the requirements to be a “Qualified Person” for the purposes of NI 43-101.

| am a contributing author for the preparation of the technical report titled “NorthMet Copper-Nickle Project NI
43-101 Technical Report, Feasibility Study Update” (the “Technical Report”), dated December 30, 2022,
prepared for PolyMet Mining Corp. (PolyMet); and am responsible for Sections 1.9, 21-21.1, 21.1.2 -21.1.3,
21.2.4-21.2.5, 22 and 25.2.14 - 25.2.15. | have visited the project site on October 6, 2015.

| have not had prior involvement with the property that is the subject of the Technical Report.

As of the date of this certificate, to the best of my knowledge, information and belief, the Technical Report
contains all scientific and technical information that is required to be disclosed to make the Technical Report
not misleading.

| am independent of the issuer applying all of the tests in Section 1.5 of National Instrument 43-101.

| have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been prepared in
compliance with that instrument and form.

| consent to the filing of the Technical Report with any stock exchange and other regulatory authority and any
publication by them, including electronic publication in the public company files on their websites accessible
by the public, of the Technical Report.

Signed and dated this 30 day of December 2022.

“signed” Dan H. Neff

Signature of Qualified Person

Dan H. Neff
Print Name of Qualified Person



CERTIFICATE OF QUALIFIED PERSON

Thomas J. Radue

|, Thomas J. Radue, PE, do hereby certify that:

1.

| am a Vice President and a Senior Geotechnical Engineer of:

Barr Engineering Co.
325 Lake Ave South Suite 700
Duluth, MN 55802

| am a member of the Society of Mining Engineering and an associate member of the American Society of
Civil Engineers, with the following education:

e graduate of the University of Wisconsin with a Bachelor of Science Degree in Civil Engineering in
1982, with study emphasis in Geotechnical and Structural engineer,

e graduate of the University of Wisconsin with a Master of Science Degree in Civil and Environmental
Engineering in 1985, with study emphasis in Geotechnical engineering, and

e graduate of the University of Minnesota with a Master of Business Administration in 1999, with study
emphasis in Strategy and Operations.

| am a duly Licensed Professional Engineer under the laws of the State of Minnesota, USA [License No.
20951. (Exp. Date 06/30/2024)].

| have practiced my profession for 37 years. | have been directly involved in multiple projects, performing and
managing conceptual, preliminary and detailed designs of industrial solid waste and mine tailings
management facilities, and including construction specification, construction oversight, operations assistance
and reclamation.

| have read the definition of “Qualified Person” set out in National Instrument 43-101 (‘NI 43-101”) and certify
that by reason of my education, affiliation with a professional association (as defined in NI 43-101) and past
relevant work experience, | fulfill the requirements to be a “Qualified Person” for the purposes of NI 43-101.

| am a contributing author for the preparation of the technical report titled “NorthMet Copper-Nickle Project NI
43-101 Technical Report, Feasibility Study Update” (the “Technical Report”), dated December 30, 2022,
prepared for PolyMet Mining Corp. (PolyMet); and am responsible for Sections 1.8, 4.6, 16.3.3, 18.6, 20.1 -
20.3.1,20.3.3-20.7, and 25.2.13.

Since 2005 | have acted as a consulting geotechnical engineer to PolyMet US in matters relating to the
NorthMet Project. | have visited the NorthMet mine site and plant site on numerous occasions to participate
in site walkovers for state and federal permitting agencies and their third-party contractors and/or
representatives of environmental advocacy groups. | have visited the Study area on numerous occasions to
conduct project meetings and tailings basin dam safety inspections.

My most recent visit to the Study area was on November 18, 2022.
As of the date of this certificate, to the best of my knowledge, information and belief, the Technical Report

contains all scientific and technical information that is required to be disclosed to make the Technical Report
not misleading.



10. | am independent of PolyMet US, the issuer, as independence is described in Section 1.5 of National
Instrument 43-101.

1. | have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been prepared in
compliance with that instrument and form.

12. | consent to the filing of the Technical Report with any stock exchange and other regulatory authority and any
publication by them, including electronic publication in the public company files on their websites accessible
by the public, of the Technical Report.

Signed and dated this 30 day of December 2022.

‘signed” Thomas J. Radue
Signature of Qualified Person

Thomas J. Radue
Print Name of Qualified Person




CERTIFICATE OF QUALIFIED PERSON

Daniel Roth

|, Daniel Roth, P.E., P. Eng. do hereby certify that:

1.

10.

| am currently employed as a project manager and civil engineer at M3 Engineering & Technology Corp.
located at 2051 West Sunset Rd, Suite 101, Tucson, AZ 85704.

| graduated with a Bachelor of Science degree in Civil Engineering from The University of Manitoba in 1990.

| am a registered professional engineer in good standing in the following jurisdictions:
Minnesota, USA (No. 54138)

Alaska, USA (No. 102317)

Arizona, USA (No. 37319)

New Mexico, USA (No. 17342)

Nevada, USA (No. 029423)

British Columbia, Canada (No. 38037)

Alberta, Canada (No. 62310)

Ontario, Canada (No. 100156213)

Yukon, Canada (No. 1998)

| have worked continuously as a design engineer, engineering, and project manager since 1990, a period of
30 years. | have worked in the minerals industry as a project manager for M3 Engineering & Technology
Corporation since 2003, with extensive experience in hard rock mine process plant and infrastructure design
and construction, environmental permitting review, as well as development of capital cost estimates, operating
cost estimates, financial analyses, preliminary economic assessments, pre-feasibility, and feasibility studies.

| have read the definition of “Qualified Person” set out in National Instrument 43-101 (“NI 43-101”) and certify
that by reason of my education, affiliation with a professional association (as defined in NI 43-101) and past
relevant work experience, | fulfill the requirements to be a “Qualified Person” for the purposes of NI 43-101.

| am a contributing author for the preparation of the technical report titled “NorthMet Copper-Nickle Project NI
43-101 Technical Report, Feasibility Study Update” (the “Technical Report”), dated December 30, 2022,
prepared for PolyMet Mining Corp. (PolyMet); and am responsible for Sections 1 - 1.1.4 (except 1.1.3), 1.2,
1.10, 2, 3, 4 (except 4.6), 5, 19, 24.1, 25.1 - 25.2.1, 25.2.12, 25.3-25.5, 26 and 27. | have visited the project
site on October 6, 2015.

| have not had prior involvement with the property that is the subject of the Technical Report.

As of the date of this certificate, to the best of my knowledge, information and belief, the Technical Report
contains all scientific and technical information that is required to be disclosed to make the Technical Report
not misleading.

As of the date of this certificate, to the best of my knowledge, information and belief, the Technical Report
contains all scientific and technical information that is required to be disclosed to make the Technical Report
not misleading.

| am independent of the issuer applying all of the tests in Section 1.5 of National Instrument 43-101.



1. | have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been prepared in
compliance with that instrument and form.

12. | consent to the filing of the Technical Report with any stock exchange and other regulatory authority and any
publication by them, including electronic publication in the public company files on their websites accessible
by the public, of the Technical Report.

Signed and dated this 30 day of December 2022.

‘signed” Daniel Roth
Signature of Qualified Person

Daniel Roth
Print Name of Qualified Person



CERTIFICATE OF QUALIFIED PERSON

Richard Schwering

, Richard Schwering, SME-RM, do hereby certify that:

1.

10.

1.

| am the Principal Resource Geologist of:

Hard Rock Consulting, LLC
7114 W. Jefferson Ave., Ste. 313
Lakewood, Colorado 80235

| graduated with a Bachelor of Arts in Geology in 2009 from the University of Colorado, Boulder.

| am a Registered Member (No. 4223152RM) in good standing with the Society of Mining Metallurgy and
Exploration (“SME”) in the areas of Geology and Resource Modeling. | am also registered as Licensed
Professional Geologist (ASBOG) in the state of Wyoming (PG-4086)

| have worked as Geologist for a total of 13 years and as a Resource Geologist for a total of 8 years since my
graduation from university. My experience includes 4 years as a project geologist employed by a junior
exploration company where my responsibilities included geologic field activities, sample preparation,
database management, QA/QC analysis, and mapping. As well as 9 years as an independent consultant or
an employee of a consulting firm where my responsibilities included database validation, QA/QC analysis
geologic modeling, mineral resource estimate, and technical reporting with experience in structurally
controlled precious and base metal deposits.

| have read the definition of “Qualified Person” set out in National Instrument 43-101 (“NI 43-101”) and certify
that by reason of my education, affiliation with a professional association (as defined in NI 43-101) and past
relevant work experience, | fulfill the requirements to be a “Qualified Person” for the purposes of NI 43-101.

| am a contributing author for the preparation of the technical report titled “NorthMet Copper-Nickle Project NI
43-101 Technical Report, Feasibility Study Update” (the “Technical Report”), dated December 30, 2022,
prepared for PolyMet Mining Corp. (PolyMet); and am responsible for Sections 1.3, 1.4, 1.6, 6 - 12, 14, 23,
25.2.2-25.2.5,25.2.7,and 27. | have visited the project site on September 9-12, 2019.

| have prior involvement with the property that is the subject of the Technical Report. | was involved the
preparation of the NI43-101 Technical Report: Updated Feasibility Study for the NorthMet Project, St. Louis
County, Minnesota, U.S.A”, with an effective date of December 31, 2015.

| have been involved with updates to the geologic model and mineral resource estimate for the NorthMet
Project, notably between March and September of 2019.

As of the date of this certificate, to the best of my knowledge, information and belief, the Technical Report
contains all scientific and technical information that is required to be disclosed to make the Technical Report
not misleading.

| am independent of the issuer applying all of the tests in Section 1.5 of National Instrument 43-101

| have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been prepared in
compliance with that instrument and form.



12. | consent to the filing of the Technical Report with any stock exchange and other regulatory authority and any
publication by them, including electronic publication in the public company files on their websites accessible
by the public, of the Technical Report.

Signed and dated this 30 day of December 2022.

‘signed” Richard A. Schwering
Signature of Qualified Person

Richard A. Schwering
Print Name of Qualified Person




CERTIFICATE OF QUALIFIED PERSON

This certificate applies to the technical report entitled NorthMet Copper-Nickel Project NI 43-101 Technical Report,
Feasibility Study Update” (the “Technical Report”), dated December 30, 2022, prepared for PolyMet Mining Corp.
(PolyMet); (the “Technical Report”).

|, Laurie Tahija, MMSA-QP, Consultant (Processing), do hereby certify that:

1.

10.

1.

| am currently employed as Senior Vice President by M3 Engineering & Technology Corporation, 2051 W.
Sunset Road, Ste. 101, Tucson, Arizona 85704, USA.

| am a graduate of Montana College of Mineral Science and Technology, in Butte, Montana and received a
Bachelor of Science degree in Mineral Processing Engineering in 1981.

| am recognized as a Qualified Professional (QP) member (#01399QP) with special expertise in
Metallurgy/Processing by the Mining and Metallurgical Society of America (MMSA).

| have practiced mineral processing for 40 years. | have over twenty (20) years of plant operations and project
management experience at a variety of mines including both precious metals and base metals. | have worked
both in the United States and overseas at existing operations and at new operations during construction and
startup. My operating experience in precious metals processing includes heap leaching, agitation leaching,
gravity, flotation, Merrill-Crowe, and ADR (CIC & CIL). My operating experience in base metal processing
includes copper heap leaching with SX/EW and zinc recovery using ion exchange, SX/EW, and casting. | have
been responsible for process design for new plants and the retrofitting of existing operations. | have been
involved in projects from construction to startup and continuing into operation. | have worked on scoping, pre-
feasibility and feasibility studies for mining projects in the United States and Latin America, as well as worked
on the design and construction phases of some of these projects.

I have not visited the property that is the subject of the Technical Report.

I have read the definition of “qualified person” set out in National Instrument 43-101 Standards of Disclosure for
Mineral Projects (“NI 43-101”) and certify that by virtue of my education, affiliation with a professional association
and past relevant work experience, | fulfill the requirements to be a “qualified person” for the purposes of NI 43-
101.

| am independent of the issuer as defined by Section 1.5 of NI 43-101.

| accept professional responsibility for Sections 13.6 - 13.6.7,17.3 - 17.4.10, 25.2.6, and 25.2.10 of the Technical
Report.

| have not had prior involvement with the property that is the subject of the Technical Report. M3 Engineering,
the company employing me, worked on the prior version of the technical report.

As of the date of this certificate, to the best of my knowledge, information and belief, the Technical Report
contains all scientific and technical information that is required to be disclosed to make the Technical Report not
misleading.

| have read NI 43-101 and Form 43-101F1. The sections of the Technical Report that | am responsible for have
been prepared in compliance with that instrument and form.

Dated this 30 day of December 2022.
‘signed” Laurie Tahija

Signature of Qualified Person

Laurie Tahija

Print Name of Qualified Person



CERTIFICATE OF QUALIFIED PERSON

Jeff S. Ubl

|, Jeff S. Ubl, PE, do hereby certify that:

1.

10.

1.

12.

| am Senior Environmental Engineer of:

Barr Engineering Co.
325 Lake Ave South Suite 700
Duluth, MN 55802

| graduated with a BS, Civil Engineering from the University of Minnesota in 1983.

| am a duly licensed Professional Engineer under the laws of the State of Minnesota, USA [License No. 19646.
(Exp. Date 6/30/2024)).

| have practiced my profession for 38 years. | have been directly involved in multiple projects, performing, and
managing conceptual, preliminary, and detailed designs of industrial solid waste and wastewater treatment
facilities. These activities have included final design and construction specification, construction oversight,
and operations assistance.

| have read the definition of “Qualified Person” set out in National Instrument 43-101 (“NI 43-101") and certify
that by reason of my education, affiliation with a professional association (as defined in NI 43-101) and past
relevant work experience, | fulfill the requirements to be a “Qualified Person” for the purposes of NI 43-101.

| am a contributing author for the preparation of the technical report titled “NorthMet Copper-Nickle Project NI
43-101 Technical Report, Feasibility Study Update” (the “Technical Report”), dated December 30, 2022,
prepared for PolyMet Mining Corp. (PolyMet); and am responsible for Sections 18.7-18.7.2 and 20.3.2.

Since 2007 | have acted as a consulting wastewater engineer to PolyMet Mining, Inc. (PolyMet) in matters
relating to the NorthMet Project.

My most recent visit to the Study area was on July 16, 2020.

As of date of this certificate, to the best of my knowledge, information and belief, the parts of the Technical
Report for which | am responsible contain all scientific and technical information required to be disclosed to
make the report not misleading.

| am independent of PolyMet Mining, Inc. (PolyMet) as independence is described in Section 1.5 of National
Instrument 43-101.

| have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been prepared in
compliance with that instrument and form.

| consent to the filing of the Technical Report with any stock exchange and other regulatory authority and any
publication by them, including electronic publication in the public company files on their websites accessible
by the public, of the Technical Report.

Signed and dated this 30 day of December 2022.



“signed” Jeff S. Ubl

Signature of Qualified Person

Jeff S. Ubl
Print Name of Qualified Person




CERTIFICATE OF QUALIFIED PERSON

Herbert E. Welhener

[, Herbert E. Welhener, MMSA-QPM, do hereby certify that:

1.

10.

1.

| am currently employed by and carried out this assignment for Independent Mining Consultants, Inc. (IMC)
located at 3560 E. Gas Road, Tucson, Arizona, USA, phone number (520) 294-9861.

| graduated with the following degree from the University of Arizona: Bachelor of Science — Geology, 1973.

| am a Qualified Professional Member (Mining and Ore Reserves) of the Mining and Metallurgical Society of
America (#013047QP), a professional association as defined by NI 43-101. As well, | am a Registered
Member of the Society of Mining, Metallurgy, and Exploration, Inc. (#3434330RM).

| have read the definition of “Qualified Person” set out in National Instrument 43-101 (“NI 43-101") and certify
that by reason of my education, affiliation with a professional association (as defined in NI 43-101) and past
relevant work experience, | fulfill the requirements to be a “Qualified Person” for the purposes of NI 43-101.

| have worked as a mining engineer and geologist for 49 years since my graduation from the University of
Arizona.

| am responsible for Sections 1.5, 1.7, 15, 16 (except 16.3.3), 21.2-21.2.3,24.2-24.2.1,and 25.2.8 - 25.2.9
for the preparation of the technical report titled “NorthMet Copper-Nickle Project NI 43-101 Technical Report,
Feasibility Study Update” (the “Technical Report”), dated December 30, 2022, prepared for PolyMet Mining
Corp. (PolyMet). | last visited the project site on September 7, 2022.

| have prior involvement with the property that is the subject of the Technical Report. | have been involved
with various studies on the property since 2003 including contributions to the 2018 Technical Report.

As of the date of this certificate, to the best of my knowledge, information and belief, the Technical Report
contains all scientific and technical information that is required to be disclosed to make the Technical Report
not misleading.

| am independent of the issuer applying all of the tests in Section 1.5 of National Instrument 43-101.

| have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been prepared in
compliance with that instrument and form.

| consent to the filing of the Technical Report with any stock exchange and other regulatory authority and any
publication by them, including electronic publication in the public company files on their websites accessible
by the public, of the Technical Report.

Signed and dated this 30t day of December 2022.

“signed” Herbert E. Welhener

Signature of Qualified Person

Herbert E. Welhener

Herbert E. Welhener, MMSA — QPM
Vice President, Independent Mining Consultants, Inc.



