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This report is current as of 30 Dec Qualifieationszar@22. T
certificates are attached as Appendix A. These certificates are considered the date and signature of this ref
accordance with Form NIGIF1

Not e: Thi s Reploorotk i cnogn tsatiahesened@ingt of wpplicade Caradian seturities
legislation and Section 27A of the United States Securities Act of 1933 and Section 21E of the United States Se
Exchange Act of 1934, foHeaidng statements are not, and cannot be, a guaraméeesiiftg or events.

Forward looking statements are based on, among other things, opinions, assumptions, estimates and analys
are subjectto significantrisks, uncertainties, contangattiesfactors that may cause actual resultssand event

to be materially different from those expressed or implied bydbkifayatatdment. All statements in this Report

that address events or developments that PolyMet expects to occur in the fuHorkarg dtaiwardnts and

are generallyy & hough not al ways, identi fied by words s
Apotential 60, fischedul ed, Aforecastodo, Abudget o, A
connotations, or that eventssom di ti ons fAwi l |l 0, Awoul do, fAmayo, (I
| ooking statements include, but are not | imited t

costs, capitadnd exploration expenditureliding an estimated economics of future financial and operating
performance and prospects for PolyMet based on the successful closing of the Transaction (as defined herei
ability to obtain all necessary environmental and government api@tials.tdlctorwdodking statements

in this Reportare qualified by this cautionary note.

The material factors or assumptions that PolyMet has identified and were applied by PolyMetin drawing the conc
or making forecasts or projectionisefonvarddoking statements include, but are not limited to:

various economic assumptions, in particular, metal price estimates, set out in Section 22 of this Repor
elsewhere;

certain operational assumptions set out in the Report, including mill recovery, operating scenarios;
construction schedules and tigsngs;

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

E ] =

The risks, uncertainties, contingandiether factors that may cause actual results and events to differ materially
from those expressed or implied by the-liookiagistatement may include, but are not limited to, risks generally
associated with the mining industry, such as: ecowosni@nicluding future commodity prices, currency
fluctuations, inflation rates, energy prices and general cost escalation); uncertainties related to the developmen
NorthMet Project; dependence on key personnel and employee relatiog$) niskgiczbdind social unrest or
change, operational risk and hazards, including unanticipated environmental, industrial and geological even
developments and the inability to insure against all risks; failure of plant, equipmenpsiicesaed, tthers
infrastructure to operate as anticipated; compliance with governmental and environmental regulations, incl
permitting requirements; etc., as well as other factors identified and as described in more detail under the he
ARi skoFad in PolyMetds most recent Annual Report,
is not exhaustive of the factors that may affect thledimgetatements. There can be no assurance that such
statements will prove to be aecuand actual results, performance or achievements could differ materially from
those expressed in, or implied by, theselfmokiagistatements. Accordingly, no assurance can be given that any
events anticipated by the fodaakthg statements tnathspire or occur, or if any of them do, what benefits or
liabilities PolyMet will derive therefrom. Thédokiveydtatements reflect the current expectations regarding future
events and operating performance and speak only as of the dafedigkéeif@mes not assume any obligation

M V3PN20283

M 30De2022
Revisiod ii



NORTHMETPROJECT
FORMA3-101FITECHNICAREPORT

to update the forwrd o ki ng st atements i f circumstances or mz
change other than as required by applicable law. For the reasons set forth above, unduetdlepleestio
on forwarboking statements.

Cautionary Note to U.S. Invédimicrmation Concerning Preparation of Resource Estimates This Report has been
prepared in accordance with the requirements of the securities laws in effect dh difead@anwkie
requirements of United States Securities | aws. T
mi ner al reserveo are Canadian mining terl@ as de
Standardsfo Di scl osure fo#dOMDhenaldl Phej €atnad(i @aMbl | 43¢t
Petr ol e u imCIM DdfimtiomiSt@hdisirds)on Mineral Resources and Mineral Reserves, adopted by the CI
Council, as amended. These definitionnatdieally from the definitions in the United States Securities and
Exchange Commi ssionés (ASECO0) Industry Guide 7 wun
SEC Industry Guide 7 standarredsser vra in eurnall el szsa ttihoen dcec
made that the mineralization could be economically and legally extracted atthe time the reserve determination i
The SEC did not recognize the reporting of mineral deposits which did not meey G&iSEC tredunstion of
Areserveo. I n-1&®dcontdhandervwst MimMiined &l reserveo, f
reserveo, fAimineral resourceo, fAmeasured miemmer al r
are defined in accordance with CIM Definition St
resourceo, fAindicated mineral resourceo-1dthe Ai nf e
SEC did not previousbognize them. However, the SEC has adopted final rules, effective February 25, 2019,
replace SEC I ndustry Guide 7 with new mining di s
resourceso, Aindicat endralmsonree® atmethals a hrec SECOandefiiin
mi neral reserveso and fAprobable mineral reserves:
you are cautioned that, except for that portion of mineral resources classifiedasnmieeahtessources

do not have demonstrated economic value. Inferred mineral resources have a high degree of uncertainty as t
existence and as to whether they can be economically or legally mined. It cannot be assumed that all or any pa
inferred mineral resource will ever be upgraded to a higher category. Therefore, you are cautioned notto assur
all or any part of aninferred mineral resource exists, that it can be economically or legally mined, or that it will €
upgraded whigher category. Likewise, you are cautioned notto assume that all or any part of measured or indic
mineral resources will ever be upgraded into mineral reserves.
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1 SUMMARY

Poly Met Mining, Inc. (PolyMe&lMinesota company and a wholly owned subsidiary of PolyMet Mining Corp.
(PolyMet), contracted M3 Engineering & Technology Corporation (M3) to complete an updatetth@ echnical Rep
AStady & hi),sat abasikilpgoidy tevel, for the Ndor Met Copper and Ni ckel F
ANorthMet o) | ocat edPaybetUSaldorgtainedralépensent MMingCoreidtamts #VIC), U
Senet, (Pty) Ltd. (Senet), Hard Rock Consulting, LLC (HRC) and Barr Engineerimng@oongrénytéBa this

Study. Thepdate is based on feastbilityylevel engineering as well as the Final Environmental Impact Statement
(FEIS, Nov 2015) and environmental permi2®(2)1& the developmentof a 3h06a@on per day (STPD)
225million short ton production schedule.

Pursuant to a combination agreement dated July 1
US, Teck Resourtémited i Tec k 0) , a n d wHokyowneidfbsaidiaryiofd eck, thdemhtave, a
agreed to form a 50:50 joint venture (the ATrans
single management. PolyMet and Teck will become equal owners in PolyMet US, which will be renamed New
Copper Nickel LLC upasirtpof the Transaction. As of the date of this Report, the closing of the Transaction remai
pending.

1.1 KEYRESULTS
1.1.1 Project Phases

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

1 Phase linvolves development of the NorthMuatl@2Fon orebody into an operating mine producing
32,000 STPD of ore overge20life and rehabilitating an existing taconite processing plant, tailings storage
facility and infrastructure (alsorefer t o as the AErie Planto) | oca
Phase | would produce commercial grade copper
currently holds offtake agreements payable at market ter

1 Phase liinvoles construction and operation of a hydrometallurgical plant to treat nickel sulfide concentrat
into upgradednickeb bal t hydr oxi de and recover additiona

Execution of Phase Il would Beoat y dvkeretiohdowever, both Phase | and PhasspBrmitted, having
beenincluded in the FEIS and permits.

For the purposes of this Study, al | monetary val
this Study refer to US short tmepeas noted otherwise. Life of Mingdgddl and operating costs are reported
inTabld-3. Metal pricing used for the financial analysis isBablirdirKey financial metrics and production

figures are showT eblel-5.

11.2 Key Results for Both Phases

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

1 TotaProverandProbablé&ineraReservefor the Project are estimated28h&4million tons within
the pitfootprints evaluated in the FEIS and permits dddadtgklideral Resenare shown irable
1-1.
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1 Of theMineraReservaonnage, 225 million tons (Rrawd Probable) are included in the 32,000 STPD
mine plan based on metal prices shiathdrd. For reference, thél copper equivalesad grade
0631%.

The mine plan at 32,000 STPD yields a mine life of approximately 20 years.

1 Measured atticate®esources tofad1.6nillion tons at a copper equivalent gréd@of hclusive
ofMineraReserves angsing the price assumptions repoftat el 435

1 InferredResourceare estimated4d1.1million tons at a copper equivalent gr&dEdef (Bed able
1-2).

1 Refurbishing the existing Erie Plant and associated infrastructure with sautogenossiginding
(SAG) mill and flotation plant is technically viable and will produce sabrabledagoncentrate
products for the 32,000 STPD design usedidythiRo8tMet 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 ¢
plant.

1 PolyMt US has secured offtake agreements at market terms for copper, nickel, cobalt and PGM prodt
from Glencore.

1.1.3 Phase | Key Results

Under this phase, PolyMet US plans to refurbish the primary crushing circuit and replace the existing rod and k
cirawits with a new modern semi autogenous grinding (SAG) mill, a new large ball mill, and a new flotation circuit
upgraded, the Erie Plant will produce copper and nickel concentrates that will be transpopedtpy rail to third
smelting facilitiesriPhase I, the 32,000 STPD case for this Study shows:

1 Initial Capital Cost Estimate (CAPEDQGQ#llion,
1 Aftestax Net Present Valueat discountrate (NPV@ 7%8pahdillion, and
1 Internal Rate of Return (IRE)586.

Under Phase |, whialydncludes revenues based on concentrate sales, payable metals in the concentrate al
estimated aslB1million Ibs of coppeBdfilion Ibs of nickel, a combi®@8nillion oz of platinum, palladium

and gold.,.0r8 million oz of silver &&milion Ibs of cobalt. Palladium is the predominant PGidtpfinduct,
0906million oz.

Total lif@fmine (LOM) coppecovery to mineral concentrates is expected to be 92.0% and nickel recovery to
mineral concentrates is expected to be G2hd%eih

114 Phase Il Key Results

Phase Il of the Project involves construnyicigpmetallurgical processing fiheititncludes a 1,000 STPD
autoclave solubilizaickel, cobalt, and copper from the mineral concentrates to prodobalhmyckekide

and a precious metals precipitate. Copper, which also solubilizes in the autoclave will form a precipitate frol
process which will be combined with thecopgeatrate for salmpper precipitates from the process will be
combined with the copper concentrate. Timing of Phase Il will depend on the nickel concentrate market. For Pt
the 32,000 STPD case for this Study shows improved econorsics as follow

1 Initial CAPEX of B3 million (inclusive of Phase | costs),
1 Aftetax NPV@ 7% d@BFmillion, and
1 IRR 0115%.
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Under Phase I, payable metals in enriched copper concentrates and products from the hydrometallurgical pl;
1,194 million Ibs of cagpl® million Ibs of nickeB31 million combined oz of platinum, palladium and gold,
1.078million oz of silver and illion Ibs of cobalt. Palladium is the predominant PGNbtphoduct,
1276millioroz.

1.2 LOCATION ANDWNERSHIP

The NorthMet Diit is situated on a private mineral lease located in St Louis County in northeastern Minnesota,
at approximately Latitude 47A 3606 north, Longituc
the town of Babbitt.

The NorthMetdpect comprises two elements: The NorthMet Deposit and the nearby Erie Plant. PolyMet US lea
the mineral rights to the NorthMet Depositunder a perpetually renewable lease and acquired the Erie Plant fror
Erie, L.L.C. (Cliffs Erie) a subsiti@gmeland Cliffs (Cliffs).

1.3 GEOLOGY ANANERALIZATION

The NorthMet Depositis one of twelve knownick@plkatinum group metal deposits along the northern margin

of the Duluth Complex. The Duluth Complex is a large, composite, layerned, thatfie/astreimplaced into
comagmatic flood basalts along a portion of the Mesoproterozoic Midcontinent Rift System. The NorthMet dej
hosted by the Partridge River Intrusion (PRI), which consists of troctolitic, anorthositic and rtypes gabbroic rock
that have been subdivided into seven igneous stratigraphic uinéarihigeiarts are primarily found in the basal

unit of the Duluth Complex, which contains disseminated sulfides and minor massive sulfides hosted in troctoliti
The Dulh Complex dips shallowly to the southeast in the western end of the deposit but steepens moving to the

The metals of interest at NorthMet are copper, nickel, cobalt, platinum, palladium, silver, and gold. Minor amot
rhodium, osmium, iridiuma, euthenium 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: chalco
cubanite, pentlandite, and pyrrhotite. Platinum, @aithdichare found in bismuthides, tellurides, and alloys.
Ingeneral, the metals have strong positive correlations with copper sulfide mineralization. Cobalt has a s
correlation with nickel. At the NorthMet Deposit, Duluth Complex rocksyarp tv&0deet of overburden.
Average overburden depth from all drill holes is 13 feet.

14 STATUS OEXPLORATION

The NorthMet Deposit was formally discovered during drilling exploration carried out by U.S. Steel based ¢
anomaly identified during aiebsurvey work completed in 1966. Between 1969 and 1974, U.S. Steel drilled
112holesfor a total of 113,716 feet, producing 9,475 assay intervals, which are included in the Project database
Steel also collected three bulk surface samples fgrcaktadiing from two discrete locations within the NorthMet
Project area. In total, eight major exploration programs carried out at NorthMet (U.S. Steel, NERCO, and PolyM
have produced 436 boreholes, providing over 300,000 feet of stnatijeaphéxtensive assay results.

All exploration data have bekateth a drihole database used for geologic modeling, resource estimation, and
mine planning. PolyMet US has verified and validateol@tatdl locations, dbwaie surveysithologies,
geotechnical properties, and assay data, organized all related records, and established procedures for on
database maintenance.

15 MNERAIRESERVISTATEMENT

Proven and Probable Mineral Reseét88sl&#hillion tons are reported within the final pit design used for the mine
production schedule and shoWwabilel-1. All inferred material was céabsif waste and scheduled to the
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appropriate waste stockpile. ThiifieaaReserveare reported usingB3®/NSR cubff inside the pit design

using the diluted grades. Both the mineral resource and mineral reserve estimates takenmitedlomgiciratio
recoveries, concentrate grades, transportation costs, smelter treatment charges and royalties in determining
valuesTablel-1 alo shows th#&ineraReservedy classification category and grade. The Qualified Person
responsible for the Mineral Reserve estimate is Herb Welhener, Vice President of IMC.

Tablel-1; Mineral Reserve Staterh@@ctober 2022

Tonna Grades (Diluted)

Class (xloo% Copper| Nickel | Platinum| Palladium Gold Cobalt | Silver NSR | CuEq

’ (%) (%) (ppb) (ppb) | (ppb) | (ppm) | (ppm) | $/ton | (%)
Proven | 173,031 0.292 0.085 80 275 40 74.42 1.06 21.51 | 0.602
Probabld 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 74.11 1.07 21.35 | 0.597
Source: IMC, October 2022
Notes:
(1) Mineralreserve tonnage and contained metal have beenrounded to reflectthe accuracy of the estiymatet, add duenbers ma

to rounding

(2) Allreserves are stated ab®&8%HI$SR cutoff and bound within the finalgnt desi

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

(4) Atawaste:ore strip ratio of 1.36 (roundethntatgbvithin the pit i8 6,43ktons

(5) CopperEquivalent (CuEq) values are based on the matabelieesimd total mill recoveridziblel 53 and diluted mill feed.

(6) CopperEquivalent (CuEQ) = ((Cu head grade x recovery x Cu Price) + (Ni head grade x recovery grilderncecoenhead
x Pt Price) + (Pd head grade x recovery x Pd Price) + (Au head grade x recovery x Au ¢k x* @mkiesdk Co Price) +
(Ag head grade x recovery x Ag Price))/ (Cu recovery x Cu Price)

(7) NSR valuesinclude post property concentrate transportation, smelting and refining costs and payable metal calculatio
1.6 MNERAIRESOURCESTIMATE

Mr. Richard Schwering, P.G:F3W)Bf HRC is responsible for the resource estimate presented here. Mr. Schwering
is a qualified person as defined byLN14Bd is independent of PolyMet. The QP estimated the mineral resource
for the NorthMetyoetallic Project fromHuoik data constrained by geologic boundaries with an Ordinary Kriging
(AOKO0) algorithm using Leapfrog EDGEE a modul e w
copper, nickel, cobalt, platinum, palladilisi)ygn, and sulfihe economic metals of interest for the Project
include copper (ACuo0o), nickel (ANiO0O), cobalt (ACc

The NorthMet Deposit was dividedlemémunits for geolodicaodeling: the Biwabik Iron Formation including
banded iron formation, sedimentary marine rocks of the Virginia Formation that overlie the Biwabik Formatio
distinct units within the D@athplex, inclusions of the Virginia Formation widrlgitigewouts, Hornfels, and
overburden

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

HRC created a rotated tdieensional (3D) block modetapfrog EDGiining softwaféhe block resource

model was estimated using the lithologic boundaries of the Duluth Complex as the basis for an estimation dc
Units 1, 3, 5, 6, 7, the Magenta Zone, Hornfels, VirgioraiRdus@ns, and Virginia Formation were all estimated
using only samples that resided inside of the defined boundaries. Grades were ekiwhéte ditraimlé0

composites using Ordinary Kriging. Composites were coded according tcEteirrdetabimas estimated

using variogram parameters established by the QP using Leapfrog EDGE.

The mineral resource estimate reported herein was
Resources & Mineral ReservesBesePra@io i del i nes o0 prepared by the CI M
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Committee and adopted by the CIM Council in November 2019. The mineral resources have been classifi
Measured, Indicated and Inferred in accordance with standards defiaddbyisétG&of Mining, Metallurgy

and Petroleum (ACI MOogr AMIINVe rDeelf | Re sto vornc eSst aanndda r Misn e
CIM Standing Committee on Reserve Definitions and adopted by the CIM Council in May 20lideich individual
resource classification reflects an associated relative confidence of the grade estimates.

The mineral resources estimated for the NorthMet Projetitchadiesn tons of Measured and Indicated
Resourceand441.million tons InferRekources he 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 resc
classification and is not considered todfeétpanhineral resource.

The mineral resource estimate for the NorthMet Project is sufrabidizZ=d ns mineral resource estimate
includes kdirill data obtained aSeptember 20, 2621 has been independently verified by the QP. Mineral
resources that are not mineral reserves do not have demonstrated economic viability and may be materially ai
by modifying factors including buestatted to mining, processing, metallurgical, infrastructure, economic,
marketing, legal, environmental, social, and governmental factors. Inferred mineral resources are that partof a 1
resource for which the grade or quality are estinealessisrotiimited geological evidence and sampling. Inferred
mineral resources do not have demonstrated economic viability and may not be converted to a mineral resen
reasonably expected, though not guaranteed, that the majority of aifessedincésezould be upgraded to
Indicated mineral resources with continued exploration

Tablel-2: Summary Mineral Resource Statement for the NorthMet Project Inclusive of Mineral Reserves

Volume (M| Density | Tonnage : Pt| Pd [Au| Co | A NSR
A el I ICTTCON ITCON AR P st st JRach P CESIEE
Measure 3417.7 0.092 314.5 0.257 0.077 | 68 | 240 | 35| 72 0.94 21.78 0.526
Indicateq  4,206.9 0.092 387.1 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.D 0.513
Inferred| 4,791.4 0.092 441.1 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 Bli@2ral Resource estimate is September 20,2022. The QP for the estimate is Richard Schwering P.G., R
SME, of Hard Rock Consulting, LLC.

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

(3) Mineral Resourae® reported inclusive of Mineral Reserves at a $8.1@fNSeutlineral Resources are considered amenable
to open pit mining and are reported within an optimized pit shell. The pit optimization is based on totalpooeessst, of $8.17
mhing costs of $1.20/t atsurface and increasing $0.025/t for every 50ft of depth and pit slope angles of 48 degrees.

(4) CuEq (copperequivalent grade) is based on the mill recovery to concentrates and métdlghielet3sh dllinecoveries were
based on average recoveries of 91.0% fo8%uipBERB0.M%6 for Co, 736 for Pd, 71.1% fordFt,06 for Au arkB.86 for Ag.

(5) Copper Equivalent (Cu Eq) = ((Cu head grade x recovery x Cu Price)) + (Ni head grade x recovery x Ni Prcerev@yhead grade
x Pt Price) + (Pd head grade x recovery x PdRuidedail grade x recovery x Au Price) + (Co head gradecQe doneay+
(Ag head grade x recovery x Ag Price)) / (Cu recovery x Cu Price).

(6) Tonnages estimated in US Customaryaunitgrade estimates aredtric units apercent

(7) Mineral resource tonnage and contained metal have been rlectée taceuracy of the estimate, and numbers may not add due

to rounding

1.7 MNING ANPROCESSING

The NorthMet Deposit will be mined from three pits: The East Pit, the Central Pit, and the West Pit. After mining
pitis completed, waste from theRiVesll be backfilled into the East and Central Pits, along with waste rock from
the temporary waste rock stockpiles.

M V3PN20283

M 30De2022
Revisiod 5



NORTHMETPROJECT
FORMA3-101FITECHNICAREPORT

Run of Mine (ROM) ore will be loaded onto rail cars at the Mine Site and transported eight miles to the Erie Pl
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 mil
with a new 4006 dii aarda tnegr Lxe n2g2t.h5 § EESfLf)e ¢StAiGv eni G| and

Primary ground ore will be processed through a rougher flotation circuit to produce a bulk copper and r
concentrate. The bulk concentrate will be reground and separatedati@redmerrougher tailings will be sent
to the pyrrhotite flotation circuit so thaitdR@dh sulfide can be captured as a pyrrhotite nickel concentrate.

Tailings from the flotation circuit will be disposed of in the existing taililgs pasiia/hyfilked with taconite
tailings exclusively, but has sufficient capacity for the planned operations. The waste stream from
Hydrometallurgical Process Plant will be permanently stored in the Hydromet Residue Facility (HRF).

1.8 ENVIRONMENTAL

Minnesota has stringent environmental standards and environmental review and permitting processes. The No
environmental review process involved the Minnesota Department of Natural Resources (MDNR), the United

Army Corps of Engineers (USACH)eddlited States Forest Service (USFS)aad@gencies." The United

States Environmental Protection Agency (EPA) and tribal authorities served as cooperating agencies an
Minnesota Pollution Control Agency (MPCA) took part in the protetisgaganey.

The most significant area of attention is watétlgpibldythMet Projectis in the headwaters of the St Louis River,
which flows into Lake Superior and is therefore governed by Great Lakes standards. It is important to note th
NorthMet Projectis south of the Laurentian Divide, which is in a separate watershed from the Boundary Waters
Area Wilderness and Voyagers National Park located to the northeast.

Mineral and property tenure is secure. Permitting risks forwieeePexieiced with the completion of a Final
Environmental Impact Statement (FEIS) (Nov 2015) and issuance of the Record of Decision (ROD) from the S
Minnesota (March 2016) indicating thatthe Project, as reviewed, can meet federalraadtaletizedandm

The State of Minnesota issued all major state environmental permits in 2018, and the USACE issued its federal \
permitin 2019. A few of these permits are currently held up as a result of litigation brought by project opponen
Section 20 for a listing of permits.

The NorthMet Projectis located within an established mining district of existing open pit iron ore mines that hav
mined over the last 100 years. The Peter Mitchell pit of the Northshore operatiotiffefi€evetettiaiely

north of the NorthMet Deposit. Major impacts from the Project are limited to tailings storage in a permitted Fl
Tailings Basin (FTHERF, and waste rock stockpiles and mine pHyiimganeas.

1.9 EcoNowmics

Phase | of the itldVet Project involves development ofithiéia&6n orebody into an operating mine producing
32,000 tons per day of ore and rehabilitating an existing taconite processing plant, tailings storage facility
infrastructure located approximatelyndiggto the west. Phase | would produce commercial grade copper and
nickel concentrates for which Glencore currently holds offtake agreements payable at market terms. Phase |l
Project involves construction and operation of hydrometaltuogpraicpEmnickel sulfide concentrates into
upgraded nickadbalt hydroxide and recover additional copper and PGMs. An estimate of Project capital expend
and annual operating costs over the life of the mine for Phase | and the combPlealdehbarel sumdmarized
inTable-3.
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Tablel-3: Capital Expenditure & Operating CoBisase | and Phase | & Il

Cost Category UOM Phase | | Phase | & Il

Capital Costs

Initial Project Capital $M 1,208 1,53
LOM Sustaining Capital $M 345 3451)
Operating Costs LOM

Mining & Delivery to Plant $/t processed 437 437
Processing $/t processed 8.72 1133
G&A $/t processed 1.26 1.26
Total $/t processed 1435 1696

(1)Sustaining capex for Phase Il is included as OPEX for replacement parts, piping liners etc.

To evaluate the economic potential of the capital investment, Phase | was structured to independently asse
overall economics both with and without Phase Il (hydrometallurgical plant). The company compiled, with the al
financial partners, anoaodity price forecast basdustoricastimates from an extensive list of financial and
industry analysts. These prices are the basis for the financial analysis and ar& abldrdarized in

Tablel-4: Price Assumptions in the Finanamaalysis

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

The economic summary and financial analysis reflects processing 225 tmdlid8%anglioh ton Mineral
Reservever a twenyear mine life, at an average processing rate of 32,000 STPD. Key financial results for Phas

and combin@&hasesand Il are presentetablel-5.
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Tablel-5: Financial Summa@g2,006TPD

Units Phase | Phase | & I
First 5Yrs.1 LOM LOM?
Life of Mine Yrs. 20 20
Material Mined Mt 193 631 631
Ore Mined Mt 58 225 225
Waste: Ore Ratio 23 18 18
Ore Grade
Copper % 0.25 0304 0304
Nickel % 0.09 0.0 0.0
Cobalt ppm 76 75 75
Palladium ppm 0.318 0.87 0.87
Platinum ppm 0.091 0.c34 0.4
Gold ppm 0.04 0.041 0.041
Annual Payable Metal Produced
Copper mib 580 52.0 5.0
Nickel mib 6.0 6.0 80
Cobalt mib 0.2 0.8 0.2
Palladium koz 559 453 63.8
Platinum koz 116 91 155
Gold koz 33 25 47
Copper Equivakent mib 1122 97.0 117.6
Cash Costs: 4pyoduct $/b.Cu 015 072 -011
Cash Costs: Cu equivalent $/b. CuEq 198 2.21 2.04
Development Capital $M 1,208 1,208 1,53
Sustaining Capital $M 117 345 345
Annual Revenue $M 4% 377 457
Annual EBITDA $M 20 161 216
NPV (After Taxes) $M 304 487
IRR (After Taxes) % 105 115
Payback (after taxes, from first produt  Years 72 74

1Represents first five years at full concentrator production.

2Phase Il productionis projected to commence in Year 3 of operations.

3Cu Eq recovered payable metal, is based on pricesTaltefstjmill recovery assumptions shova el 53
and Hydromet Phase Il recoveriesisiiatitel 314.

Financiakturns for the Project are highly sensitive to changes in meta2@¥celsaAge/in prices results in a
corresponding3s million change in NPV@itéetaxfor Phase I. Inclusive of Phase Il, the NRWt@@%o
sensitivityf a++20% change in pricesstimated to be&b#F6million.

1.10 CONCLUSIONSNDRECOMMENDATIONS
M3 offers the following recomnamgiati

1 M3 recommends that PolyMet proceed with final design, construction, and operation of the 32,000 S
design that is discussed in this Technical Report, and

1 Review and update the scope of the Project design to reflect any changes resuitiogrirentathe env
review and permitting process.
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2 INTRODUCTION

This report has been prepared specifically for PolyMet by the Qualified PersonsaQl&s) tesiaauide
O0Expert Studyd on the NorthMet Project. The fi
preparation and data supplied by other consultants as indicated.

ndi

Thisreporthas been prepared in aumewdth the guidelines provided in National InstlieStdi3dards of
Disclosure for Mineral Projects-{814.3T his Technical Report has been prepared to the level of a Feasibility Study.

The effective date of this report is October 31, 2022.

2.1

SOURCES OINFORMATION

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

Table?-1: List of Qualified Persons

Name of Qualified Persq

Certification

Company

Last Site Visit

Section Responsibilities

Alberto Bennett

P.E.

M3 Engineering

NA

Sectios 18.1- 18.54, 18.8
18.10and 25.2.11.

Nicholadempers

Pr.Eng.,
SAIMM

Senet

1 March 2018

Section 1.1.313-13.51, 17
-17.21Q 17.5-17.61, 18.F
18.7.218.9, 21.1, 24.2-

24.2.125.2.6 and 25.2.10.

Daniel Neff

P.E.

M3 Engineering

6 October 2015

Section 1.9,21-21.1, 21.2.-
211.3 21.2.4 2125, 22and
25.2.1425.2.15

Thomas J. Radue

P.E.

Barr Engineering C

11 October 201]

Section 1.8, 4.6, 16.3.3,
18.6, 20.1 20.3.1, 20.313
20.7, and 25.2.13

Daniel Roth

P.E.

M3 Engineering

6 October 2015

Sectiond - 1.1.4(except
1.1.3),1.2,1.10,2,3,4
(except 4.6), 5, 19, 24.1, 2
-25.2.1,25.2.12, 2335,
26 and 27

Richard Schwering

SMERM

Hard Rock Consulti

9-12 September
201

Sectiond..3, 1.4, 1.6,-d2,
14, 23, 25.2:25.2.5, 25.2.7
and 27

Laurie Tahija

QP

M3 Engineering

N/A

Sections 1.7, 13.63.6.7
17.3-17.41Q 25.2.6and
25.2.10.

Jeff S. Ubl

P.E.

Barr Engineering C

N/A

Sectiond 8.7and 20.3.2

Herbert E. Welhener

SME-RM

Independent Mini
Consultants

7 September 204

Sectiond..5,17, 15, 16
(except 16.3,312-21.2.3
24.2-24.2.1and25.2.8
25.2.9.
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2.2 TERMS OREFERENCE

Table2-2: Units, Terms and Abbreviations

Abbreviation

Meaning

EIS

Environmental Impact Statement (Nd
most of the document refers to the H

EIS Environmental Impact Statement

EMC EurusMineral Consultants

EMP Environmental Management Plan

EPA United States Environmental Protecit
Agency

EPCM Engineering, Procurementand
Construction Management

ERM Environmental Resource Manageme

Fe Iron

FEIS Final Environmental Im8tatement

FEL frontend loader

Fleck Fleck Resources Ltd.

Fond du Lac | Fond du Lac Band of Lake Superior
Chippewa

ft foot or feet

FTB Flotation Tailings Basin

g Gram or grams

G&A General and Administrative

Geo Leapfrog Geo (a softvpmekage)

GMD Gearless Mill Drives

Golder Golder Associates Ltd.

gpmor GPM | Gallons per minute

GPS Global Positioning system

Grand Portag

Grand Portage Band of Chippewa

H&S

Hellman and Schofield

Abbreviation | Meaning

# Pounger yard (for rail)

$ United States Dollars

% Percent

0 foot orfeet

0 Inch orinches

°C Degrees Celsius

°F degrees Fahrenheit

°F Fahrenheit

pm Micrometers

3D Threedimensional

AACEI AACE International

ACME ACME Laboratories

Actlabs Activation Labs

Ag Silver

AGP AGP Mining Consultants Inc.

Ai Abrasion Index Test

AMDAD Australian Mine Design & Developm
Ltd.

ARD Acid rock drainage

ARL Applied Research Laboratory

asl above sea level

ASL Analytical Solutions [fidrpnto

Au Gold

Bairr Barr Engineering

BAS Basalt

BDL Below Detection Limits

BIF Biwabik Iron Formation

Bois Forte Bois Forte Band of Chippewa

BOM Bill of materials

BQ 55.6 mm diameter drill bit and rods

BWi Bond BWork Index

CAPEX Capital Cost Estimate

CFP Cumulative frequency plots

Chemex ALS Chemex

CIM Canadian Institute of Mining, Metallu
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 Earnings Befdrgterest, Tax, Deprecis
and Amortization

Eco Tech Eco Tech Laboratories Ltd.

EGL Effective Grinding Length

HP Horsepower

HRC Hard Rock Consulting

HRF Hydrometallurgi¢sidué&acility

ID Inverse Distance

IFRS International Financial Reporting
Standards

IMC Independent Mining Consultants, Ind

in Inch orinches

IQR Inter Quartile Range

IRR Internal Rate of Return

KO Krech Ojard

Ktons Kilotons (US Short Tons)

kv Kilovolt

kWh Kilowatt hour

L Liter

Ib. Pound

Ibs. Pounds

LCT Locked cycle test(s)

LCY Loose Cubic Yard

LG stockpile | Low grade stockpile

LMC LMC Minerals

LOM Lifeofmine

LTVSMC LTV Steel Mining Company

LV Lowoltage

m meters

M Millions
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Abbreviation | Meaning

ppb Parts per billion

ppm Parts per million

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

Project NorthMet Copper and Nickel Project
Pt Platinum

QA/QC Quality Assurance and Quality Conti
QP Qualified Person

RC Reverse Circulation (a type of drillho|
REE Rare Earth Elements

RGGS RGGS Land & Minelads, L.P.

RM Reference Material

RO Reverse Osmosis

ROD Record of Decision

ROM Runofmine

RQD Rock quality designation

RTH Rail Transfer Hopper

RWi Rod Mill Work Index Test

SABC Autogenous baillicrushing

SAG SemiAutogenous Grinding

scfm or SCFM Standard cubic feet per minute
SGS SGS Lakefield

SKI South Kawishiwi Intrusion

SMC SAG Milling Circuit Test

SOW Scope of Work

SP Selipotential

SR Strip ratio

st US short ton

STPD Short ton perday

STPD Short tons perday

Study Feasibility Study (or this Technical R
SXEW Solvent Extraction/Eleairoing

t Ton ortons (US short tons)

t, ton US short ton

t/a US shorttons peryear

TB Tailings basin

Teck Tech Resources Limited

ton US short ton

TWP Treated WatBipeline

U.S. Steel U.S. Steel Corporation

uUcs Unconfined Compressive Strength T
UOM Unit of Measure

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

USGS United States Geological Survey

V Volt

VES VerticaElectrical Soundings

VMT Vehicle miles traveled

VSEP Secondary membrane system
WMP Water ManagementPlan

WWTS Wastewatdireatment System

yd Yard

pV IP and electric potential

ZAR South Africa Rand

Abbreviation | Meaning

m/s meters per second

M3 M3 Engineering & Technology Corp

s Cubic meters

Ma Million years ago

MCC Motor Control Centers

MDNR Minnesota Department of Natural
Resources

MHP Mixed Hydroxi@eecipitation

min Minute

mibs Million pounds

Mo Molybdenum

MPCA Minnesota Pollution Control Agency

mph Miles per hour

MPP Mine to Plant Pipelines

MRE Mineral Resource Estimate

MRSFs mine rock storage facilities

MSFMF Mine Site Fueling dviaintenance Faci

MSHA Mine Safety and Health Administrati

Mt Millions of tons (US short tons)

MTO Material Tal@&f (list of materials)

MV Medium voltage

MW Megawatt

Nc Critical Speed

NF Nanofiltration

Ni Nickel

NI 43101 Nationdhstrument 4301

NMV Net Metal Value

NN Nearest Neighbor

NorthMet NorthMet Copper and Nickel Project

NPV Net Present Value

NPV@7% Net Present Value when calculated
7% discount rate

NQ 69.9 mm diameter drill bit and rods

NRRI Minnesotilatural Resources Resear
Institute

NSR Net Smelter Return

OB overburden

OEM Original equipment manufacturers

OK Ordinary Kriging

OoMC Orway Mineral Consultants

OPEX Operating Cost Estimate

OSLA Overburden Storage Laydown Area

OSP Ore surgpile

0oz Ounces; note that for base metals st
copper and nickel, it refers to the
avoirdupois ounce, whereas preciou
metals such as gold, silver and palla
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 PreProduction
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2.3 UNITS ONMEASURE

Thigeportuses U.S. Customary Units expressed in shorttons (ton, t, 2,000 Ibs), feet, and gallons consistent wit
Standardsunless stated otherwise. The monetary units are expressed in United States Dollars.
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3 RELIANCE ON OTHERPERTS

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

Environmentalermittingand Ownéicosts were supplied by PolyMet.

An independent verification of land title and tenure was not (Fntsmet:dvified the legality of any underlying
agreement(s) that may exist concerning the licenses or other agreement(s) between third parties. Likewise, P
has provided data for land ownership, and claim ownership. All mineral amorkunfeibe titeject and land
exchange is managed by the law firfaritigatProfessional Association, out of Duluth, Minnesota, USA.
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4 PROPERTY DESCRIPTION AND LOCATION
4.1 PROJECTLOCATION

The NorthMet Project comprises two key elementhiMie¢ Digposit (or Mine Site) and the Erie Plant. The
NorthMet Depositis situated on mineral leases located in St. Louis County in northeastern Minnesota at Latitu
366 north, Longitude 91A 5806 wmitessputhatthe townof/Babbithi | e s
as shown irigurd-1. The Erie Plant is approximately eight miles west of the NorthMet Deposit.

The NorthMet Dueyit site totals approximately 5,980 acres and the Erie Plantsite, including the existing tailings be
covers approximately 12,400 acres.

The NorthMet Project is located immediately south of the eastern end of the historic Mesabi Iron Range ant
proximity to a number of existing iron ore minesincluding the Peter Mitchell open pit mine located approximate
miles to the north of the NorthMet Deposit. NorthMet is one of several known mineral deposits that have beenid
within the 2@ildength of the Duluth Complex,-kne@lh 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 corisédrdahainis compr
existing private railroad that will primarily be used to transport ore, a segment of the existing private Dunka Ro.
will be upgraded to provide vehicle access, and new water pipelines and electrical power network for the No
Mine Site

G W RS L
| ) ”

NorthMet Project

General Project Layout

o’
.

PolyMet Lands

Figured-1: Property Layout Map

M V3PN20283

M 30De2022
Revisiod 14



NORTHMETPROJECT
FORMA3-101FITECHNICAREPORT

4.2 PROJECOWNERSHIP

PolyMet Mining Corp. (PolyMet) owns 100% of Poly Met Mining, Inc. (PolyMet US), a Minnesota corporation, in
throghitswholly ownedibsidiary PolyMet US, RadyMet US controls 100% of the NorthMet Project. As PolyMet
is the owner of PolyMet US, for the sake of dimgpstitgdy will for the most part refer to both entities as PolyMet,
except when specific differentiatopuised 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

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

1 OnDecember 1, 2008, PolyMet entered into an agreement with LNMIG/Aneheieepy PolyMet
leases 120 acres that are encircled by the RGGS property. The initial term of the renewable lease is 20
with minimum annual lease payments of $3,000s00ceastve anniversary date until the earlier of
NorthMet commencing commercial production or for the first four years, after which the minimum annual
paymentincreases to $30,000. The initial term may be extended for up to fowyeaqrétioadaldive
the same tergrsubject to the Project meeting specified production and tiriing Fasag@ayments
are advance royalty payments and will be deducted from future production royalties payable to LMC, v
range from 3% to 5% basedeamettsmelter return, subject to a minimum payment of $30,000 per annum.

The surface riglatisthe Mine Siége owned by PolyMea assult of a land exchange with the USFS that was
completed in 20iLl8ee Section 4 RolyMet also holds leaseholdstsenad licenses to certain surface lands
adjacentto or near the Mine site.

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

Pursuant tine Combination Agreerm@oindg®olyMetPolyMdilS Teclkand Teck Ameaitinc., a subsidiary of

Teck, the parties have agreed to form a 50:50 joint venture tiNabwillipplackl e t MeaabadProjeet enkled s

single management. PolyMet and Teck will become equal ownedsSwihatiiMell be renamed NewRange
CoppeNickel LLC upon closing ofthe Transaction. As of the date of this Report, the closing of the Transaction re
pending.

4.3 MNERAOJENURE

In the 1940s, copper and nickel were discovered near Ely, Minnesota, following which, inthe 1960s, U.S. Steel
whatis now the NorthMet Deposit. U.S. Steel investigated the NorthMet Dgpad,aswaéigiound copper

nickel resource, but considered itto be uneconomic based on its inability to produce separate, clean nickel and
concentrates witle tmetallurgical processes available at that time. In addition, prior to the development of tt
automobileatalyst market in the 1970s, there was little market for platinum group metals (PGMs) and there wa
economic and reliable method to assayfadies\of these metals.

In 1987, the Minnesota Natural Resources Research Institute (NRRI) published data suggesting the possibili
large resource of PGMs in the base of the Duluth Complex.
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PolyMet, as Fleck Resources, acquirgdar pérpetualgnewable mineral rights lease to the NorthMet Deposit
in 1989 from U.S. Steel. PolyMetleases an additional 120 acres of mineral righed frSnStdéCand LMC
leases are described above in further detail.

Mineral and surface rights have besadevith 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 doct
that ceded surface title to the USFS.

4.4 SURFACHRIGHTS

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

Surface rights of the NorthMet Deposit are held by PolyMet following a land exchange between the USFS and F
that was completedingl2018. The United States, through the USFS, acquired the surface rights from U.S. Steel
1938 under provisions of the Weeks Act of 1922. U.S. Steel retained certain mining rights, which PolyMet se
under the U.S. Steel Lease, along with thirigintera

PolyMet and the USFS completed the land exchange to consolidate their respective land ownerships. As a re
the land exchange, USFS acquired 6,690 acres of private land in four separate tracts held by PolyMet, which b
part of the SupmrNational Forest and are managed under the laws relating to the National Forest System. Alre
located within the Superior National Forest boundaries, these lands will have multiple uses including recre
research, and conservation. The USFSedob8&y) acres of federally owned surface land to PolyMet, which
includes the surface rights overlying and surrounding the NorthMet Deposit. These lands are located near al
heavily used for mining and mine infrastructure, are consistent laitidl resgenahd will generate economic
benefits to the region through employment and tax revenues. PolyMet sold 759 acresNdrthekerands to
Mining Company, a subsidi@gweéland Cliffs in 2020, leaving 5,890 acres for the NortnMet Project

Following the Final NorthMet Environmental Impact Statement (FEIS), the Superior National Forest of USFS is:
Final Record of Decision (ROD) to proceed with the administrative land exchange in January 2017. The ROD:
among other things,thatthepp o s ed exchange will be beneficial to
exchange was completed June 2018 with titl¢otRolsielet

45 ROYALTIEAANDENCUMBRANCES

The NorthMet Deposit mineral rights carry variable royalties ci88d tm3be INet Smelter (NSR) per ton of

ore mined. For a Net Metal Value (NMV) of under $30 per ton, the royalty is 3%3®péiin aff B30,

and above $35 per ton it is 5%. Both the UlSattéRIGGS) and the ldd€ecarry advanceyaities which

can be recouped from future royalty payments, subject to minimum payments in any year. The US Steel lease
transferred through sale to RGGS though the underlying agreementterms remain the same.

4.6 ENVIRONMENTALABILITIES

Federal, statand local laws and regulations concerning environmental protection affect the PolyMet operati
Aspart of the purchase of the Erie Plant and associated infrastructure, the Company indemnified Cliffs, ar
subsidiary Cliffs Erie, for reclamati@mettation obligations of the acquired property.

According to PolyMet US, the Companyods esti mate
Financial Reporting Standards (IFB&)tember 3@as $7.548nillion based on estimagesh flows required
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to settle this obligation in present day c@st6884illion, a projected inflation raté%f & market rike

interest rate 8f% and expenditures expected to occur over a period of approximately 30 years. This estimz
includes butis not limited to water treatment and infrastructure closure and removals, with costs estimated by P
and its consultants and construction contractors. This estimate has been reviewed and accepted by auditc
Pol yMet 6s fmti nanci al stateme

4.7 PERMITS

Prior to construction and operation of the NorthMet Project, PolyMet acquired several permits from federal an
agencieg see Section 20.4. A few of these permits are currently held up as a result of litigation brought by pre
opponest

4.8 SOCIALLICENSE

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

PolyMet has maintainedaive community outreach program for many years. The focus of the program has bee
to provide information about the Project, its likely impact on the environment, and the socioeconomic benefit
local communities are supportive of the ProjectcBwoliyides to receive outstanding community and political
supportfor the Project. The local mayors, U.S. Senators, Congressmen, and elected state officials continue to e
public supportfor both the process and the Project.

The Bois Forte Band ap@éwa (Bois Forte), Grand Portage Band of Chippewa (Grand Portage), and the Fond ¢
Lac Band of Lake Superior Chippewa (Fonswduecaoperating agencies in preparation of the FEI&. Fond

Lac has expressed the strongest oppbsiiimihout enviroental review and permitingarily related to

cultural heritage issues, and seeking to ensure that water qualityFismiobe tiedhas also filed multiple legal
challenges to the Project.

The most active environmental grotips area arecused on protecting the Boundary Waters Canoe Area
Wilderness, which is located approximately 25 miles northeast of the NorthMet site, in a different watershed

4.9 SIGNIFICANRISKFACTORS

49.1 Permitting

Permitting is the most significant risk factor fge¢helr ReoNorthMet Project is the first-cmpéproject in
Minnesota to seek permits for construction and operation. Environmental review and permitting is, perhaps, the
challenge facing any mining projectin the United States.

Permitting kdalls into two primary categories:

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

While all major state and federal permits requiredjiectthaverbeen issued, a few of these permits are currently
held up as a result of litigation brought by project dpileehése legal challenges may not need to be complete
prior to the start of Project construicteonecessary that norteeopermits are still held up by litigation (e.g.,
remanded, suspended, or stayed)
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492 Project Financing

PolyMet will require successful project financing in order to complete development and construction of the No
Project. If PolyMet cannot raissthey necessary to fund the Project, developmentwill be suspended. Sources o
such external financing may include future equity and debt offerings. This risk is partially mitigated throug
companyds ongoing relationship with Glencore.

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

49.3 Commaodity Prices

If the price of metals in the PolygMeidy decrease below a spéeifdid may no longer be profitable to develop
the NorthMet Project. Once developed, if metal prices are, for a substantial period, below foreseeable co:
production PolyMet operations could be negatively affected.

See Section 25.4 of this Study for a discussion of additional risks.
4.10 COMMENTS GBECTIOM

Mineral and property tenure is secure, as referenced in Sections 4.4 and 4.6, respectively. Permitting risk reme
three Project permits that are currdohtiphe litigation or agency action as a result of litigation.
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY

TheProject site is located just south of the eastern end of the historically significant Mesabi Irdlag®ange, a world
mining district that has the capacity to produce, annually, approximately 44 million gross tons of iron ore pelle
concentrate froran bearing ore named taconite. There are currently six iron ore mines on the Mesabi Iron Ran
seeTablé&-1.

Tables-1: Currentlron Ore Mines on the Mesabilron Range

Status as of Oct

Operation Namé Ownership Annual Capacity Location 1 2022

Minntac 100% United States Steel 16 million net tong Mt. Iron, Minnesota Operating

Keetac 100% UniteBtates Steel 6 to 9.6 million ne{ Keewatin, Minnesotz Operating
tons

Minorca Mine 100% Cleveland Cliffs 2.9 million tons Virginia, Minnesota Operating

United Taconite | 100% Cleveland Cliffs 5.4 million gross | The mine is located Operating
tons near Eveleth,

Minnesota, the plant]
located approximate
10 miles away in
Forbes, Minnesota

Northshore Mininf 100% Cleveland Cliffs 6 million gross ton| The mine is located Idle
of pellets and near Babbitt,
concentrate Minnesota, the plant]
locatecapproximately|

47 miles away in Sily
Bay, Minnesota
Hibtac 85.3% Cleveland Cliffs 8 million gross ton Hibbing, Minnesota Operating
14.7% United States Steel
Note: This operation is
managed by Cleveland Cliffg

The Northshore Mining Rditehell Pit is located approximately two miles north of the NorthMet Deposit.
5.1 ACCESSIBILITY

Access to the NorthMet Projectis by a combination of good quality asphalt and gravel roads via the Erie Plal
The nearest center of population is thé ltwyh loakes, which has a population of about 2,500 people. There are
a number of similarly sized communities in the vicinity, all of which are well serviced, provide ready accommaod
and have been, or stil | exensigetacahite maicgtindustry.da Besoactnetaarke d
in the area is well developed, though not heavily trafficked, and there is an extensive railroad network which ser
taconite mining industry across the entire Range. There is access to@uesihsppps at Taconite Harbor

and Duluth/Superior (on the western end of Lake Superior) and the St. Lawrence Seaway.

52 CLIMATE

Climate is continental and characterized by wide temperature variations and significant precipitation. The temp
in theown of Babbitt, about 6.5 miles north of the NorthMet Deposit, averages four degrees Fahrenheit (°F) in Je
and 66°F in July. During short periods in summer, temperatures may reach as high as 90°F with high hun
Averagannual precipitatiortisat 28 inches with about 30% of this falling mostly as snow between November anc
April. Annual snowfall is typically about 60 inches with 24 to 36 inches on the ground atany one time. The local t
mines operate ygaund, and it is rare for smamctementweather to cause production disruption.
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53 LOCALRESOURCES ANNIFRASTRUCTURE

The area has been economically dependent on the mining industry for many years and while there is an abund.
skilled labor and local mining expertise, thercRi¥dteoi the LTVSMC open pit mines and taconite processing
facility has had a significant negative impact on the local economy and population growth. There are, however,
other operating mines in other parts of the Iron Range. Becausaiafrigisuthy@ort industries and industrial
infrastructure remains well developed and of a high standard.

The Erie Plant site is connected to the electrical power supply grid and a main HV electrical power line (138 k\
parallel to the road eaittoad that traverse the southern part of the mining lease area. Polytdatiasreeiong
contract with Minnesota Power.

There are plentiful local sources of fresh water, and electrical power and water is available nearby. Previous ope
at thesite processed 100,000 STPD with adequate water supply, which is more than three times the plan for Pol

54 PHYSIOGRAPHY

The Iron Range forms an extensive and prominent regional topographic feature. The Project site is located ¢
southern flank of tbastern Range where the surrounding countryside is characterized as being gently undulat
Elevation at the Project site is about 1,600 ft asl (1,000 ft above Lake Superior). Much of the regionis poorly d
and the predominant vegetation comtisesls and boreal forest. Forestry is a major local industry and the Project
site and much of the surrounding area has been repeatedly logged. Relief across the site is approximately 100

55 SUFFICIENCY @ORFACHRIGHTS

Tenure of surface téginedescribed in some detail in Section 4.4. PolyMet owns the surface rights over the ore boc
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 leasen,until the 1930
for political and land management reasons, surface title was ceded to the USFS. In negotiating the deed:
separated the titles, U.S. Steel retained the mineral rights and the rights to explore and mine any mineral or gr
minerals.

U.S. Steeirs$t drilled what is now known as the modern day NorthMet deposit in the 1960s during exploration
highgrade, underground coppekel resource. In 1989, Fleck Resources Ltd. of British Columbia, Canada, acquire
a 20year perpetually renewableratinghts lease to the NorthMet deposit from UBe&teRbesources

developed joint ventures with NERCO Inc. in 1991, and with Argosy Mining Corp. in 1995, in order to ad\
exploration of the NorthMet deposit.

In June 1998, Fleck Resources chtamgtde 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 T
Pol yMet 6s U.S. Steel | e a $raut anyalsange in eondiVifiite.therexception o R G C
of a hiatus between 2001 and 2003, PolyMet has continuously carried out exploration and evaluation of the Nc
depositsince 1989, and currently holds 100% interestin the NorthMet Project.

6.2 EXPLORATIOANDSAMPLING

U.S. Steel ds interest in the NorthMet deposit (al
during airborne survey work conducted in 1966. U.S. Steel mapped and ground surveyed the property the fol
year, and itiated drilling exploration in 1968. Drilling has been the primary method of exploration at the Proj
however, 240 geophysical soundings, numerous test pitdaledydopimysical testing have been completed to
better understand the depth to kedhrdthe lithologic contacts.

Geophysical Sounding

Nineteight Vertical Electrical Soundings (VES) were completed at the NorthMet projectin 2006. The VES geopt
method was selected to determine the depth to bedrock and to characterize thatenalblihdemethod is

based on the estimation of the electrical conductivity or resistivity of the material. The estimation is performed
on the measurement of voltage of electrical field induced by the grounded electrodes (current electrodes).

Ingeneral, the measured profiles consisted of three differing resistive layers. A high resistivity layer primarily cor
of the surficial frozen layer. Below the surficial layer a resistivity low represents the till. The regystivities varied w
this layer, depending on the material properties of the till. The bottom layer is bedrock, either Duluth complex or®
formation. In nearly all of the measurements the bottom layer has a higher resistivity than the till above, wi
exception offaw locations above the Virginia formation. Portions of the Virginia formation can be enriched in py
pyrrhotite or graphite, making it more conductive than the till above.

U.S. Steel Bulk Sampling

U.S. Steel took at least three bulk samplesBank#éRoad 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 con
from the site. These are recorded in the sample receiving booledireoidsdResearch 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 locatiorHudle SDSteel drill
26058. Historic records indicate that a #0rics@8®ple was collected fromitiisvhich returned a reported
bulkhead grade 0f 0.39% Cu, 0.14% Ni,and 0.50% S, butthere is no associated documentation regarding site s
or metallurgical testing (Patelke and Severson, 2006).

Bulk No. 2 was the first of two samples cadimdtesl Projectin 1971. This sample consisted of 300 tons of material
from a pit located directly north ofdifeprpjection of DDH 26105. According to U.S. Steel documents, the sample
did not intersect the grades expected, and the low graolgedm®atontamination by barren footwall rock.

Bulk No. 3 was collected at the south edge (stratigraphically higher) Bulk No-s&ptido framwethgp footwall
rock contamination encountered in Bulk Notéh satple was collected, whichedta 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 k
whether any blast holes or studies were completadiiop@pduring the collection of the samples.

The pilot plant tests on three bulk samples afickppsulfides from the Project resulted in recoveries of 83 to
89percent of the total copper and 72 to 85 percent of the sulfide nickelitkkadiédaedrentrate containing

20 percentcopper and 4.5 percent nickel. Mineral liberation required grinding to 75 percent passing a minus 20(
Crushing and grinding consumed about 23 net kWh per ton.

Differential flotation of the bulk sulfantate was unsuccessfully attempted to make separate copper and nickel
concentrates. It was determined thata selective flotation scheme maintained good selectivity and high metal re
in bench scale tests. This was accomplishesdldpsivjpfbating the copper sulfides, and 2) and floating the
previously depressed nickel sulfides. However, this method was problematic in the pilot plant as it was difficult to
the critical parameters, notably pH of the pulp, during the varidotadtages of

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

Downhole&dphysical Testing

In 1970 and 1971, a geophysical company and the United States Geological Survey (USGS) respectively, initia
separate attempts to determine Hadewpeophysical methods could be used to:

1 Determine the distributisolfitlenmineralized material around a single drill hole,

1 Determine the continuity of stifiteralized zones between drill holes,

1 Determineiflithologic rock type differences could be detected by geophysical methods,
1 Provide background informatianflacesexploration techniques, and/or

1 Testnew and modified logging instruments.

Hewitt Enterprises of Draper, UT, conducted two typdwtH siaweys on five U.S. Stedialedl in 1970.

Anirthole electrical survey was used to make residtindyy@ad polarization (IP) measurements at regular
intervals in three drill holes, and five drill holes were logged using the potential drop nss=tfipotentaéasure
(SP), |l P and el ectric potent i aneffedtugdVhyresporRliagtasuliids f r
content or lithology (Severson and Heine, 2007).

In 1971, the USGS maedwmoir logging measurements of seven U.S. Steel drill holes. Due to several unfortunat
incidents with the probe becoming stuck in some le§,tl@lyr@ minimum of information was obtained.
Accordinp Severson and Heine (2007), preliminary results suggested that:
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Continuous-hole logging is more advantageous than the spot measurements that were made in 1970,

IP measurements could not be nemause of the extremely high resistivity of 20,00@tt3 e &ds
and relatively short delay time (12 milliseconds) after cessation of current pulse,

The gamma ray logs delineated the graphitic hornfels with an associated higher baokground radioac
Resistivity and magnetic susceptibility measurements could be used collectively to distinguish betw
pyrrhotiteich zones and magneitie zones,

It appeared that resistivity could not be used to correlate sulfide zone inearb)bldégand

Inhole logging does not appear to show any meaningful results for determining the continuity of minera
zones between drill holes, and thus, does not appear to be a substitute for drilling.

U.S. Steel Drilling Exploration11®@D

=a = = =4 = =

Beween 1969 and 1974, U.S. Steel drilled 112 holes for a total of 113,716 ft, producing 9,475 assay intervals
are included in the moday Project database. Assay data from U.S. Steel core samples was not necessaril
collected at the time of thginadi drilling. The drille and data accumulated during exploration by U.S. Steel

provides important stratigraphic information and is used to help define the edges of the NorthMet geologic moc

Early U.S. Steel drilling programs were designgddphgstcal targets. The US Steel drilling was designed to
intersect a potential geophysical conductor. The first hole drilled on the NorthMet depositintersdcted 4.8% Cu i
intersection of massive sulfide, 115 ft from the surface. Folesultgoveik less impressive, though drilling
resulted in the delineation of a broad zongratimeoppaickel sulfide mineralization. Further drilling indicated

that the original geophysical target was graphitic argillite in the footwatirettediztiieon 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 range
162ftto 2,647 ft, averaging 1,193 ft. Five holeswere drilled to depths exceeding 2,500 ft.

Nerco Drilling 1991

NERCO conducted a minor drilling campaign in 1991, which consisted of four holes at two sites. At each site
sized core hole (1.43 inches)itesiand 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 &
on the smaller diameter core would representthe larger diameter core. Both sets of holes twinned existing U.S
holes (Pancoast, 1p®ltotal of 165 assays from the smaller diameter cores were processed at ACME.

6.3 HISTORICAMINERAIRESOURCE ANRESERVIESTIMATES

A number of historic mineral resource estimates were completed (U.S. Steel, Fleck Resources, NERCO) pl
Po |l y Me itiéneftha MogthMet Broject. These resource estimates predateldnempddtiAG standards

and the associated resource models, electronic or otherwise, are not available for verification. Althoughiitis rea:
to presume that they werept=iad 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, al
considered reliable, and therefore are not presented here.

6.4 HSTORICAPRODUCTION

There is no historical production data to report for the NorthMet Project.

M V3PN20283

M 30De2022
Revisiod 23



NORTHMETPROJECT
FORMA3-101FITECHNICAREPORT

7 GEOLOGICAL SETTING AND MINERALIZATION

Much of the information contained in thiscdebgoBtudyas previously presented in the Geolddy aradi
Potential of the Duluth Complex and Related Rocks of the Northeastern Minnesota (Miller et al., 2002).

7.1 REGIONAGEOLOGY

The NorthMet Deposit is situated on the western edge of the Duluth Complex in northeastern Minnesota (she
Figuré-1). The Duluth complexis a series of distinct intrusions of mafic to felsic tholeiitic magmas that intermitt
intruded at the base of a comagmaticovedifice 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 extend:
arcuate fashion from Duluth to the northeastern border betwéeandi@esada near the town of Grand
Portage. Footwall rocks are predominantly comprised of Paleoproterozoic and Archean rocks, the hanging wa
are made up of mafic volcanic rocks and hypabyssal intrusions, and internally scattergdjvadods attrong

mafic volcanic and sedimentary hornfels can be found.

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

7.1.1 Felsic Series

Massie granophyric granite and smaller amounts of intermediate rock that occur as a semi continuous ma:s
intrusions strung along the eastern and central roof zone of the complex emplastd)dumagneatiym
(~1108 Ma).

7.1.2 Early Gabbro Series

Layeredesjuences of dominantly gabbroic cumulates that occur along the northeastern contact of the Duluth Cor
that were also emplaced duringsegymagmatism (~1108 Ma).

7.1.3 Anorthositic Series

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

7.14 Layered Series

A suite of stratiform troctolitic to ferrogabbroic cumulates that comprises atleast 11 variably differentiated mafic
intrusions and occurs mostly along the base of the Duluth Complex. These intrusions were emplaced during mai
magmatism, but generally after the anorthositic series (~1099 Ma).
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Figurer-1: Regional Geology

Intrusive rocks of the layered series typically reside along the western edge of the Duluth Complex and host tl
known coppeickel deposits (some contain platinum group elements) including the NoFRidvue&EX:posit (

The layered series is comprised of 11 discrete mafic layered intrusions spread throughout the Duluth Complex.
known layered series intrusives are kndvayeaed series at Duluth, Boulder Lake intrusion, Western Margin
intrusion, Partridge River intrusion, South Kawishiwi intrusion, Lake One troctolite, Tuscarora intrusion, Wilde
intrusion, Bald Eagle intrusion, Greenwood LakesintDsienkke intrusion.
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Figurer-2: CoppeiNickel Deposits in the Duluth Complex (after Severson)
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7.2 LOCALANDPROPERTGEOLOGY

The NorthMet Deposit is situat edsbeenmapped,drllédeand® ar t r
studied in detail because of its importance as a hostifor coppeNli 0() i-@intda n-f wan) (A Eposi
The PRI consists of varied troctolitic and (minor) gabbroic rock types that are exposed ithan exteradse shape

from the Water Hen-{iedeposit in the south to the Babhili) (@posit in the NoRigyrer-2). Miller and

Ripley (1996%timeed the PRI to be nearly 8,000 feet thick. The PRI is bound on the west by the Paleoproteroz
Virginia Formation (slate and graywacke)Jesse®ea t ent , t he Bi wabi k I ron For
of the PRI forms a complex comtdassemblage 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 tl
to represent earlier roof zone screens that were dydgittechplacement of Partridge River intrusion magmas.

The bottom 3,000 feet of the PRI is well defined from the abundance of exploration drill core. There are
1,10@xploration drill holes in this part of the Complex, and nearly 1,006r60@afletoh logged-trgged

in the past fifteen years by a small group of company and university research geologists (see Patelke, 2
Thignargin zone, consisting of varied troctolitic and gabbroic rock types, is subdivided intusewvés stratigrap
(Severson and Hauck, 1990, 1997; Geer8e®€&bn, 1991, 1p®ét can be correlated over a strike length of

15 miles. These igneous units generally exhibit shallow dips (10° to 25°) to the southeast. The stratigraphy shi
Figuré-3is based on the relogging of drill core.
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NORTHMET GENERALIZED STRATIGRAPHIC COLUMN

U N |T 7 Troctoliic Anorthosite to Anorthositic Troctolite
- coarse-grained, basal ultramafic layer

4

UNIT 6 Troctoliic Anorthosite to Troctolite
- fine-to coarse—gralned, basal ultramafic Iayer

Uliramafic zones

3

= MWagenta Zone Mineralization

UNIT 5 Anarthositic Troctalite
- coarse-grained, gradational base

U N|T 4 Anorthositic Troctolite to Troctolite/augite Troctolite
- coarse-grained, local ultramafic base

UNIT 3 Troctolitic Anorthosite to Anorthositic Troctolite
- fine-grained, maottled olivine texture

UNIT 2 Troctalite to Augite Troctolite
- medium- to coarse-grained, hasal ultramafic layer

Fre—
Bag, QE"‘Unit 1 Mineralization

UNIT 1 Anorthositic Troctolite to Augite Troctolite
- fine- to coarse-grained, sulfide bearing, abundant
sedimentary inclusions and local ultramafic layers

Ultramafic zones

VIRGINIA FORMATION

0 0
BIWABIK IRON-FORMATION 20m || 100
wRRLE B0m 2000
POKEGAMA QUARTZITE i Ll

GIANTS RANGE GRANITE

Figure7-3: NorthMet Stratigraphic Column (a®teerts, 1994)

7.2.1 Local Lithology
The following paragraphs describe the principal rock types (and associated map units) within the Project area.

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

Unit @finitions are based on overall texture of a rock typanpaekalgggulfide contemind context with

respectto bounding surfaces (i.e., ultramafic horizook fodidens). Unit definitions are not always immediately
clearin logging, bswally clarified when drill holes are plotted-sadtimss. In other words, to correctly identify

a particular igneous stratigraphic unit, the context of the units directly above and below mustkigorbe considered
7-4shows a plan view of the NorthMet geological contacts within the mining lease area.

Based on drill hole logging, the generalized rock type distribution at NorthMeb cscditiopu683#northositic,
4% ultramafic, 4% sedimentary inclusions, 2% noritic and gabbroic rocks, and the rest as pegmatites, breccia,
inclusions and others.
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7.2.2 Unit Definitions and Descriptions
The units of the NorthMet deposit are described below starting at the top of the PRI.
7221 Unit7

Unit 7 is the uppermost unit intersected in drill holes at the NorthMet Deposiedorooesigig of
homogeneous, coagsained, anorthositic troctolite and troctolitic anorthosite. The unit is characterized by
continuous basal ultramafiasitithat averages 20 ft thick. The ultramafic consists of finegtaineedium
melatroctidd to peridotite and minor dunite. The average thickness of Unit 7 is unknown due to the truncatiol
erosion on the surface exposure.

7.2.2.2 Unit 6

Similar to Unit 7, Unit 6 is composed of homogeneous, fingréoneahtsectolitic anorthosite andlterocto
Itaverages 400 ft thick and has a continuous basal ultramfimsaberages 15 ft thick. Sulfide mineralization

is generally minimal, although mahwpléslin the southwestern portion of the NorthMet deposit contain significant
copperdfides and associated elevated platinum group elements (Geerts 1991, 1994). Sulfides within Unit 6 ger
occur as disseminated chalcopyrite/cubanite with minimal pyrrhotite.

7.2.2.3 Unit5

Unit 5 exhibits an average thickness of 250 ft and is compbsefl lpm@geneous, equigratextared,
coarseagrained anorthositic troctolite. Anorthositic troctolite is the predominant rock type but can locally grade
troctolite and augite troctolite towards the base of the unit. The lower contretdzitionél sl lacks any
ultramafic sumit; therefore, the contact with Unit 4 is a somewhat arbitrary pick. Due to the ambiguity of the con
reported thicknesses of both units vary dramatically. The combined thickness of Units 4 daufls, however, is
consistent across the extent of the deposit.

7224 Unit4

Unit 4 is somewhat more mafic than Unit 5, and is characterized by homoggreinad, opduisie augite
troctolite with some anorthosite troctolitic. Unit 4 averages about 259 batecklit 4 may contain a thin
(<6in), discontinuous, local ultramafic layer @ichxzdaee. The lower contact with Unit 3 is generally sharp.
Withthe exception of the Magenta Zone (described further in Section 7.2), sulfides onyti@asiamddmis4

of finely disseminated grains of chalcopyrite and pyrrhotite.

7.2.2.5 Unit 3

Unit 3 is the primary marker bed used to determine stratigraphic position in drill core. Unit 3 is composed of -
mediungrained, poikilitic and/or ophitic itimatvdrthosite 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 ¢
di srupted, with mul t iggneoesrdtks typicalef Usitt2aonlyts réturn tanthieanottled |
appearance characteristic of Unit 3 with depth. This roughly alternating sequence, or transitional zone, is con
encountered in the southwestern portion of the NorthMet depositfndzary $pas of feet of core before the
transition into Unit 2 can be confidently identified. The transitional zone between Units 2 and 3 suggests that U
disturbed and intruded by Unit 2 near the base of Unit 3. As with Units 4 andéntttredknlessas of Units

2 and 3 tend to be highly variable, whereas their combined depth is relatively consistent throughout the deposit |
not as consistent as Units 4 and 5).
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Unit 3 can contain both footwalseditaentary (Virginia Formatidijanging wall basalt inclusions, which are
interpreted as an indication of earliest emplacement within the intrusive sequence of the NorthMet def
Thignterpretation is exemplified by the fact that few sedimentary inclusions are f@)rathdbfewedadsdlt

inclusions are found below it, which can be attributed to the intrusion of Unit3 between the two rock types.

7.2.2.6 Unit 2

Unit 2 is characterized by homogeneous, mediurgi@oteadectolite and pyroxene troctolite with a consistent
basl ultramafic suinit. The continuity of the basal ultramafiitsntaddition 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 av
thickness of 100The ultramafic auit at the base of Unit 2 is the lowermost continuous basal ultramafic horizon
at the NorthMet deposit, averaging 25 ft thick, and is composed of melatroctolite to peridotite and minor dunite.

The boundaries of Unit 2 and its aremtgéthin the sequence of intrusion are ambiguous; it can be interpreted as
the lower part of Unit 3, the upper part of Unit 1, or a separate unitall together. Based on the congnuity of the ult
subunit, it seems to be a lower, more mafiergartitd Unit 3. The general lack of footwall inclusions in Unit 2
counter the contention that Unit 2 is older than Unit 1, and instead indicate an intrusive sequenceof3, 1 then 2.~
Unit 2 has historically been described as barren, minghatizas @nossly continuous at the top of Unit 1, has
been encountered in Unit 2 in the western portion of the NorthMet deposit.

7227 Unit1

Ofthe sevenigneous rock units represented withinthe NorthMet Deposit, Unit 1 is the only unit thiat contains sig
depositvide sulfide mineralization. Sulfides occur primarily as disseminated interstitial grains between a dom
silicate framework and are chalcopyrite > pyrrhotite > cubanite > pentlandite. Unit 1 is also the most complex ur
internal utmafic subnits, increasing and decreasing quantities of mineralization, complex textural relations at
varying grain sizes, and abundant metasedimentary inclusions. It averages 450 ft thick but is locally 1,000 ft thi
is characterized lithologitsiliine to coargmined heterogeneous rock ranging from anorthositic troctolite (more
abundantin the upper half of Unit 1) to augite troctolite with lesser amonots®agdbimote (becoming
increasingly more abundant towards the bas#)l andtnumerous metasedimentary inclusions. By far, the
dominantrock type in Unit 1 is mgdiumad ophitic augite troctolite, though with wildly variable texture. Two intemal
ultramafic suits with an average thickness of 10 ft are encodntehedas in the southwest portion of the
deposit.

7.2.2.8 Footwall: Animikie Group and Archean Rocks

The footwall rocks of the NorthMet deposit consist of Paleoproterozoic (meta) sedimentary rocks of the Animikie
These rocks are represented bgllineing 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
Range Batholith, but there are Archean basalts and rmésasaghipeel in an outcrop near the Project area.
TheVirginia Formation is the only member of the Animikie Group in contact with the Duluth Complexin the Nor
Project area.

The Virginia Formation was metamorphosed during emplacement of thdeRuNdmEtammwrphosed

Virginia Formation (as found to the north of the site) consists of a thinly bedded sequence of argillite and grey\
with lesser amounts of siltstone, carboradédicsargillite/mudstone, elivedy layers, and possiblyesom
tuffaceous material. However, in proximity to the Duluth Complex, the grade of metamorphism (and associate
deformation) progressively increases, and several metamorphic varieties and textures are superimposed on the
sedimentary packageaatangle to the original stratigraphy. At least four distinctive metamorphosed Virginic
Formation varieties are presentat NorthMet and are informally referred to as the cordieritic metasediments; dis
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unit; recrystallized unit; and graphitie ofi#ih with pyrrhotite laminae). Thesatsudre fully described in
Severson et al., 2000.

7.2.2.9 Inclusions in the Duluth Complex

Two broad populations of inclusions occur at NorthMet: hanging wall basalts (Keweenawan) and footwall
sedimentary rock$ie basalts are fgrained, 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 c
Footwall inclusions are alhiargormation; no iformation, Pokegama Quartzite, or older granitic rock has been
recognized as an inclusion at NorthMet.

7.3 LOCALSTRUCTURE

Footwall faults are inferred from bedding dips in the underlying sedimentary rocks, consideratg the possibili
Keweenawan sgiftnormal faults may affect these underlying units and show less movement, or indeed no effect
the igneous units. Nonetheless, without faults, the footwall or igneous unit dips do not reconcile perfectly with the
slope of thimotwall. There are some apparentoffsets in the igneous units, but definitive and continuous fault zc
have not been identified. So far, no apparent local relation between the inferred location of faults and mineral
has been delineated.

Outcropmapping (Severson and Zanko, 1996) shows apparent unit relations that require faults for pert
reconciliation. However, as with information derived from drill core, neitherigneous stratigraphic unit recogniti
outcrop density, is sufficienthjitolefito establish exact fault locations without other evidence.

There is a wealth of regional (and some local) geophysical data available, though the resolution of core loggi
field mapping is probably better than that of the geophysicstherymowhiisical 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.

7.4 MNERALIZATION

The metals of interest at NorthMet are copper, nickel, cobalt, platinisity@aléadigald. Minor amounts of
rhodium and ruthenium are present though these are considered to have no economic significance. In general,
for cobaltand gold, the metals are positively correlated with copper mineralizationr€lateal ivstiveltkek

Most of the metals are concentrated in, or associated with, four sulfide minerals: chalcopyrite, cubanite, pentl
and pyrrhotite, with platinum, palladium and gold also found as elements and in bismuthides, tellurides, and all

Mineralization occurs in four broadly defined horizons or zones throughout the NorthMet property. Three of
horizons are within basal Unit 1, though they likely will not be discriminated in mining. The sulfide mineralization
as primarily assdeminated interstitial grains between a dominant silicate framework and are chalcopyrite > pyrrh
> cubanite > pentlandite. The thickness of each of the three Unit 1 enriched horizons varies from 5 ft to mor
200it. Mineralization in Unit isaong the strike length of the NorthMet property and extends down dip from the
surface to a depths 2,600 feet below surface. Mineralizatiocaihpeih&trates up into Unit 2 along strike and
down dip of Unit 1. The cepggrsulfgpoor diseminated mineralization in the MagenEigloges) crosscuts

Units 4, 5 and 6 in the western part of the NorthMet. The Magenta Zavig ttisesisalitheast and has a

strike length of 8,700 feet, and average thickness of approximately 100 feet and occurs at depths starting at the -
to depths of 800 below surface. The mineraliziationiwit Unit 2, and the Magenta Zone d@couat90%

of the mineralized material at NorthMet.
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8 DEPOSIT TYPES

Much of the information contained in this section was previouksiy ffres@otairrence Model for Magmatic
SulfideRich Nické&loppefPlatinum Group Element) Deposits Related to Mafic and Ult&iih@mhecripikses
(Schulzet al., 2014).

The NorthMet depositis considered a magmatiiNGkgberplatinum gro@prednt (PGE) deposit. These are

a broad group of deposits containing nickel, copper, and PGEs occurring as sulfide concentrations associated
variety of mafic and ultramafic magmatiZieodkk, 201Eckstrand and Hulbert 200&gmatic C\i sufide
deposits with or without PGEs account for -approx
CuxPGE sulfide deposits are spatially and genetically related to bodies of mafic and/or ultramafic rocks. The
deposits form whitle mantiderived magmas become ssHitleated and segregate immiscible sulfide liquid,
commonly following interaction with continental crustal rocks.

Deposits of magmati€Nisulfides occur with mafic and/or ultramafic bodies in a wideagiageifiggs!
Thedeposits range in age from Archean to Tertiary, but the largest number of deposits are Archean i
Paleoproterozoic, as with the NorthMet deposit. Although deposits occur on most continents, ore deposits (dep
sufficient siznd grade to be economic to mine) are relatively rare; major deposits are present in Russia, Ch
Australia, Canada, and southern Ak@asiNfide ore deposits can occur as single or multiple sulfide lenses within
mafic and/or ultramafic bodieslustiers of such deposits comprising a district. Typically, deposits contain grades
of between 0.5 and@e@cent Ni and between 0.2 and 2.0 percent Cu. Tonnages of individual deposits range fron
few tens of thousands to tens of millions of tdngo(MBnNtMu di stri cts, with 010 I
sulfide resources and production. These are the Sudbury district, Ontario, Canada, where sulfide ore deposits
the lower margins of a meteorite {gap@cated igneous complexand coi®ain8 Mt Ni Talnmakh d t h e
district, Siberia, Russia, where the deposits are in subvolcanic mafic intrusions related to flood basalts and ¢
23.1IMt Ni. In the United States, the Duluth Complex in Minnesota, comprised of a gisigmsfetafeditd

the Midcontinent Rift system, represents a major Ni resource of 8 Mt Ni. The Duluth Complex deposits generally
lower grades of nickel and copper (0.2 percent Ni, 0.66 percent Cu).

The sulfides in magmati€UNdeposits generalystitute a small volume of the host rock(s) and tend to be
concentrated in the lower parts of the mafic and/or ultramafic bodies, often in physical depressions or areas it
changes in the geometry of the footwall topography. In most defidsitsitiezadization can be divided into
disseminated, matrix, and massive sulfide, depending on a combination of the sulfide content of the rock ar
silicate texture. The maj@u\sulfide mineralogy typically consists of an intergrowtle gb @ytidradite, and
chalcopyrite. Cobalt, PGE, and gold (Au) are extracted from most@uagmreatasMproducts, and such

el ements can have a significant i m@laakhtdepogits, whithe e c o
producemmuch of the worl ddés palladium. I n addition,
associated with the sulfides.

The NorthMet depositis a large tonnage, disseminated accumulation of sulfide in mafic rocks, with rare me
sulfides. Cppr to nickel ratios generally range from 3:1 to 4:1. Primary mineralization is probably magmatic, thc
the possibility of structurally contreftedbilezation of the mineralization (especially PGE) has not been excluded.
The sulfur source is bathlland magmatic (Theriaultetal., 2011). Extensive detailed logging has shown no definit
relation between specific rock type and the quantity or grade quality of sulfide mineralization in the Unit 1 mine
zone or in other units, though lottad teogabbronoritic rocks (related to footwall assimilation) tend to be of poorer
PGE grade and higherin sulfur.
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9

EXPLORATION

Historical exploration completed on the Northmet Project by previous owners is presented in Section 6 of this
Other than drilling, very little exploration has been carried out at the NorthMelBteject byf@etiain

field mapping and surface sampling which was completed in 2018. The field mapping and surface samples focu
an undrilled area te thortheast of the east pit. Historical mapping in the area identified mineralized outcrop
subcrops and float, interpreted as Unit 1 mineralization.

The area of mineralized outcrop exter|800&rfrom the east pit northeastwards towardsthequogany

and terminates under cover near the Partridge River asigho®h. ifhere are no drill holes testing the near
surface mineralipati Two drill holes in the area are collared in a tongue of footwall Virginia Formation and did
intersect the footwall intrusive rocks of the deposit. Deeper drilling to the southeast does intersect mineralized
at depth. A total of 34 surfakeciip samples collected from boulders and outcrops were collected in the area witl
the locations surveyed by handheld GPS units. Copper grades of the grab samples are similar to Unit 1 minera
and ranged from 43 to 7,530 ppm as shayunérl bebw.

2895000

2900000 2905000

Geology

Duluth Complex

70 Unit7

[ Unité
Unit 5
Unit 3

~ | Unit1

2895000 2900/ 2905000 2910000 2915000
Surface Samples, 2018 PolyMet Lease Boundary O_ZZ'H?&.‘
Cu (ppm) —
[0 Virginia Formation @ >=2000 T site Gont Projection: Minnesota State Plane North
s S 2 opographic Contours Dataum: NAD 1983 (US Feet) g
[ Biwabik Iron Formation © 1000 - 2000 o
© 500 - 1000 Contour Interval (20 feet) Date: October 4, 2022 < Has
Altoration Zongs 5 101006500 Contour Interval (5 feet) oK
Magenta Zone ’ ..ConsuLTING, LLC

Figured-1: Surface sampling locations to the northeast of the pit limits
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10 DRILLING

10.1 INTRODUCTION

Exploration drilling was carried out by U.S. Steel between 1969 and 1974. In total, eight drilling programs havi
conducted at NorthMet (U.S. Steel, NERCO, and PolyMet) resulting in 469 drill holes, representing over 300,0
of stratigraphic control and analytical results.

In addition to the data provided by the drilling exploration programs, stratigraphic data is available from another
exploration holes drilled in the area for nearby projects, hydrogeologivalstuslipply wells. All exploration

data is maintained by PolyMet infeobritlatabase used for resource evaluation, reserve calculation, and mine
planning. PolyMet has verified and validated all drilling locdtodas deeys, lithologyk mroperty, and assay

data, organized all related records, and established procedures for ongoing database maintenance.

Prior to PolyMetédés involvement in the Project, 1
NERCO, as desedhin some detail in current report SeTaneb0-1 lists the drtioles by series, type and
company drilled specifically for the NorthdieHrgojei 0-1shows the diilble locations.

Tablel0-1: NorthMet Project Drill Hole Summary

Hole Identification Exploration - No. of Holes Reported/Actual
BEHC Range Cgmpany Dl el Drilled P Feet
19691974 26010 26143 U.S. Steel Core 112 133,716
1991 26086A, 26101A NERCO Core 2(4) 842
19982000 "98," "99," "06" PolyMet RC 52 24,650
19992000 "99," "00" PolyMet Core 32 22,156
2000 "99" PolyMet Core 3 2,697
2005 "05" PolyMet Core 109 77,167
2007 "OF" PolyMet Core 61 24,530
2010 "10" PolyMet Core 66 20,132
2018 fi 118 PolyMet Core 18 7,443
2019 fi 119 PolyMet Core 14 9,101
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10.2 POLYWETDRILLING

PolyMet completed 355 drill holes between 1998 and 2019 totaling 187,964 ft. Of the 355 holes drilled by Polyl
were drilled using reverse circulation, and 303 are diamond core holes. Drilling exploration conducted by Poly
summarizedTrablel0-1, and drill hole distribution is shawgund 0-1.

10.2.1 PolyMet Drilling, 1962000, Reverse Circulation Holes

From 1998 to 2000, PolyMet drilled 52 vertical reverse circulation (RC) holes to supply material for a bulk se
Aportion of these dribles twinned U.S. Steel holes, and othiedsasefill 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 drillin
completed by a contractor from Duluth with extensive RC experience and wasrcamgchetypeaof bit

and extraction system used {ovesssub or fasampling) is not known. Available recorded sample weights
indicate a recovery of at least 85%. Metallurgical core drilling, in approximately February and March of 2005, t\
some of #se RC holes.

10.2.2 PolyMet Drilling, 192900, Diamond Core Holes

The first PolyMet core drilling program was carried out during the later parts of the RC program, with three holes
late in 1999 and the remainder in early 2000. There were sevéh&®mBi)éand fifteen NTW (2.2 inch)
diameter holes all of which were vertical. Three RC holestereccard 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 (nos extienliled RC hole
with AQ core). These holes were assayed from top to bottom (with minimal-fxatdptemvats Samples

were splitinto half core at the PolyMet field office in Aurora, Minnesota. Core logging was completed at the P
office by gemjists trained to recognize the stratigraphic units and the subtleties of the mineralogy and textu
described by Severson (1988).

10.2.3 PolyMet Drilling, 2005, Diamond Core Holes

Pol yMetdos 2005 drilling pr og casampleseodtinuediildrillingforst i n ct
resource estimation, resource expansion, and collection of oriented core for geotechnical data. The programin
109 holes totaling 77,165 ft, including:

15 onench diameter holesf@tallurgical samples (6,974 ft) drilled HyoBggetar of Salt Lake City
(FebruarnMarch 2005).

PQ sized holes (core diameter 3.3 inches) totaling 6,897 ft, to collect bulk sample material, and to imp
the confidence in the known resource arealf@darch 2005).

52 NTW sized holes (2.2 inches) totaling 41,403 ft for resource definition.

30 NQ2 sized holes (2.0 inches) totaling 21,892 ft for resource definition and geotechri€BN\purposes. The
and NQ2 size core was drilled in the sgorngi@arch) and fall (SepteAlrember) of 2005.

A= =4 =2

Roughly 11,650 melément assays were collected from the 2005 drilling program. Another 1,790 assays we
performed on previously drilled U.S. Steel and PolyMet core duringzasmvek obingxe all the analytical
test work for 2005 drilling asampling program.

Of the 109 holes drilled in 2005, 93 were drilled at an angle. The angled holes were aligned on a grid oriented
with dips ranging fré0f to-75°. Sixteen NQ2 sized holesdavéled and marked for oriented core at varying dips,

for geotechnical assessmentacross the Project. These holes targeted positions of the projected pit walls, as ¢
by Whittle pit shells (AMDAD mining consultants). The targeted locatchsiaaddgémtare continually
reviewed as the projectadvances and are considered to be reasonable for the current iteration of the pit desigr
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Pol yMet analyzed close to 900 core intervals for
BHements (REE), and thousands of density measurements were completed. This data is used to support res
evaluation as well as waste characterization efforts required for permitting.

Separately, about 100 samples from previously drilled and anetyeeslibongted for humidity cell testing.
These samples represented a broagectesa of units, rdyges, metal content, and sulfur content. In addition,
these humidity cell samples werasadlaged, analyzed for whole rock and assesseekiothamnd by micro
probe.

10.2.4 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 st
program of 14 holes totaling 5,437.5 ft. The initial 16 wveter NOMssized, the remaining drill holes from both
programs were NQ2 core. Most of these holes were angiedrtowestlifazimuth 326Re 2007 holes

averaged 402 ft in depth, with a minimum of 148 ft and maximum of 768.5 ft.

10.2.5 PolyMet Drilling, 20,lDiamond Core Holes
In 2010, PolyMet conducted a winter drilling program consisting of 66 drillhole totaling 20,132 feet with two obje

1. Collectdetailed geostatistical data across a grid in the initial mining area, and
2. Develop a geologic and assanefvork around the west margin of the deposit.

Secondaryto 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 vatarhg@G4sgatind the western
drilling totaled 11,412 ft with 1,345 samples taken. Grid drilling was sampled by elevations representing bench
Data from this was used to establish appropriate sampling protocols during mining.

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

10.2.6 PolyMet Drilling, 2018, Diamond Core Holes

In 2018, PolyMet conducted an infill drilling program with the purpose of converting inferred blocks within the re
shellto measured and indicated. A total of 18 holes were drilled using HQosit e ¢bt8 feet All-toles

were surveyed detliehole on either 10, 20, or 25 ft intervals. Hmledrilere located in the southwest portion

of the resource shell, sixiariéls were located in the central eastern portion of theheds@rdeegyht drill

holes were located in the northeast portion of the resource shell. Fourtdetesiwieeedoitiented either
vertically, or perpendicularto the strike and dip of the stratigraphic sequantes Fahednibirtheaslialy

area were oriented perpendicular to strike, but down dip of the geology due to limited access in #ne targetarea. T
18017,1801, 18918, and 1804. The base metal grades and lithologies intersected by the by the drilling progran
were constent 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 re
shellto measured and indicated. A total es WkheHrilled using NQ size core for a total 9,190 féxleall drill

were surveyed detlie hole on 25 ft intervals. Nidealeid were located in the southwest portion of the resource
shell and 5 diilbles were located in the northwest pbttierrecourse shell. All but one of thelésilivere
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oriented in the either vertically, or perpendicular to the strike and dip of the stratigraphioket@éace. Drill
was oriented steeply to the southeast due to limited accessangheTthegease metal grades and lithologies
intersected by the by the drilling program were consistent with the most recent block model.

10.3 RELEVANRESULTANDINTERPRETATION

Very little documentation is available on drilling and sampling procedurgd e8ip&iget and NERCO.
However, the drilling was conducted by companies experienced in exploration and production and is consi
reliable.

In all cases, drilling has shown a basal mineralized zone (Unit 1) in heterogeneous troctdlighestks with the
values in the upper portion with grades generally diminishing to depth along drill holes. Grade appears to inc
down dip, but less information is available as the depth to the unit intersection increases. The main ore zone is
1,000 fihick, averaging about 450 ft. The mineralization extends from base of the till at the north edge of the Pr
and continues to depths greater than 2,500 ft. Sampling on the deepest holes is sfiira b tidtis noce

the original U.Se8&tdrilling. PolyMet collected 700 samples from the deeper U.S. Steel holesin the spring of 20
this data is included in the exploration database.

Core recovery isreported by PolyMetto be upwardiabf@9%) ith rare zones of poor recovery. Rock quality
designation (RQD) is also very high, averaging 85% for all units, excluding the Iron formation. Experience in the
Complex indicattihat core drilling has no difficulty in producing samples that are representative of the rock ma
Rock is fresh and competent and the types of alteration (when observed: sausserization, uralization, serpentin
and chloritization) do not affexteey.

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

Tablel02: Summary of Core Recoveries and RQD Mezanise(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 2,632 935
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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11 SAMPLE PREPARATION, ANALYSES AND SECURITY

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

Original U.S. Steel core sampling, by U.S. Std&74969

Reanalysis of U.S. Steel pulps and rejects, selection by Fleck andlRRRI, 1989

Analysis gfreviously esampled U.S. Steel core, sample selection by Fleck and NRFAina®B9
19992001

Analysis of 2 of the 4 NERC@algl, 1991

PolyMet RC cuttings, 12080

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

= =4 =4 E ]

The laboratories witizoy U.S. Steel were not independent of the company, and no information regardin
accreditation is available. All the labs that have provided analytical testing for PolyMet were or currently are
accredited, independent, commercial labs thedlatedhtut 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 headq
in Hoyt Lakes. PolyMet uses Excel and Gemcom GENStieerganéogic data. Paper logs are available at the
operational headquarters.

11.1 HISTORIGAMPLEPREPARATIQRNALYSIS ANBECURITY
11.1.1 U.S. Steel and NERCO

There is no documentation indicating sample handling protocols at drill sites dowdior@piatdedf 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 ft of the 133,716 ft drilled fimtenvahal e drill programs were
focusedm del i neating an underground resource and san
mineralization. The selected sample intervals targeted the primary zone of mineralization (Unit 1) rather
intermittent mineralized intervalsonpred waste rock.

Core was split by 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 prep:e
prior to angsis. Both laboratories used a jaw crusher to reduce the nominal sample size to minus 1/4 in
Thesamples were then reduced to-grabéplitand a Bico Type Plate grinder pulverized the remaining sample

to minus 149 um. Samples processed by Beggarete processed in the same manner but were pulverized ina
ring mill to minus 106 pm.

U.S. Steel completed approximately 2,200 samples. Each sample was analyzed for copper, nickel, sulfur, an
Assays were completed at one of two U.S. StetiediorMinnesota, the Applied Research Laboratory (ARL) in
Coleraine (now the NRRI mineral processing laboratory), or at the Minnesota Ore Operations (MOOQO) laborator
Minntac Mine in Mountain Iron, MN. It is not known what type oAgdrtifrceto® may have had between
19691974.

The analytical methods utilized at the U.S. Steel laboratories is unknown. While standards were developed an
(as evidenced by documents in PolyMet files), it is not thought the standards wheesasgstecsirgarn 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 te
did not systematically assay forrtietabs on drill core. Most of the U.S. Steel samples have been replaced in the
database by the results of the reanalysis programs thatinclude PGEs. There are less than 200 sample intervals
Steel copperickel values thatremain in the database.

Seventeen of the U.S. Steel holes were fi$kehaenoni
mi ner al i-sampttdruna Dridling bynPolyMet adjacent to the locations of skeletonized core indicate tt
possibility that some mahzed 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 dri
logging. Mark Severson of the Natural Resources Raiser¢NRRI), in Duluth, Minnesota béogging

the U.S. Steel drill holes in the late 1980s as part of a Partridge River intrusion geochemistry project. He reco
Unit 3 as a marker horizon, which led to reliable correlations amortg.tSeoth&aeris, working for the NRRI

with Fleck Resources, refined the geologic model for the NorthMet Deposit considering the igneous stratigt
Hisinterpretation is still considered valid by PolyMet, and currently guides the interprétdtietrDe dositN
(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. Ste
programs. Fleck, NRRI, and PolyMet cahg&meadalysis through 2006. In total 5,032 samples intervals 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 f
analysis.

111.2 PolyMet Sample Rraration, Analysis and Security

Employees of PolyMet (or Fleck Resources) have been either directly or indirectly involved in all sample selectic
the original U.S. Steel sampling. Sample cutting and preparation of core for shipping haslyelen done by
employees or contract employees. Reverse circulation sampling at the rig was done by, orin cooperation with, F
employees and the drilling contractor.

The diamond drillers remove the drill core samples from the rods and place theoréenboxeseRolyMet
representatives collectthe trays and transport them to the core storage facility located near the processing plat
day where the core is inventoried prior to processing. Once the geologist is ready to log thes laoée, the core tra
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 placed into a cardboard box. The cardboarc
sealed shut with tape and couriereditbdretory. Once the laboratory has accepted delivery of the samples they
remain under the control of the laboratory.

The RC holes were assayedtantgrvals. Sixch RC driioles produced aboutlb36 150b.of sample for

every 5 feet of dinig). This material was split using a riffle splitter into two samples and placed in plastic bags a
stored underwater ingi@on plastic buckets. A"saBiple was taken by rotary splitter frorftaatdmal of

chip sample for assay. The astags 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, z
Asecond 1/¥&ample was sent to the Minnesota Departmeraid ééaturces for their archive.

There are 5,216 analyses from the RC drilling in the current PolyMet database. RC sample collection invol
1/16sample representing eacHdterun. 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 ware!
While the chip sample logging is less precise than logging of core samples, the major silicate and sulfide miner
identifiable, and the location of marker horizons can be derived based on the composition of the individual sal
The underlying metasedimentary rocks (Virginia Formation) are readily recognized in chip sample, and the base
NorthMet Depositistreddy easy to define. Where rock recognition is difficult, the higher zinc content of the footw
rocks is used to help define the contact.

PolyMet geologists log all drill cores at the core storage facility located near the processingtplaatbithe geologi
information for each drillhole including the hole number, azimuth, total depth, coordinate datum, drilling compar
logger, start and end of drilling dates, rock codes, and a written description of stratigraphy, alteration, te
mineralgy, structure, grain size, ground conditions, and any notable geologic features. The rock quality desigr
(RQD) and recovery percentage are also recorded.

Sample intervals are determined by the geologist with respect to stratigraphy, maireedéiliizationtesnt,

otherwise a standaredtlifiterval is sampled. Zones of increased sulfide mineralization >2.5 ft are sampled down
51t intervals. Core within Unit 1 is sampldraergals. Core samples are #ubités of the total coretwa

diamond bladed saw by trained personnel following written procedures. Each sample is placed in a numbered
sample bag with the corresponding sample number tag and placed in a cardboard box for transport to the labc
All QA/QC samplesiaserted into the sample stream prior to shipment.

11.1.3 Sample Preparation

Samples were prepared for analysis at Lerch, Acme, or Chemex facilities. In general, all the facilities followed a
preparation procedure. Samples were crushed to an agifrax@siaterior to being reduced tepac2b8plit
for pulverization (149 to 106 pumrange). Pulps were splitagain to separate a sample for the following analyses

1 Base metals (Cu, Co, MandiZmFouracid digestion withJ&ES finish,

1 Base mtalsandSilvefAg, CuCo, Mo, Nind Zni) Aqua Regia digestion wittNE® finish,
1 PGEs (Au, Rtnd Pdj) 30 gm fire assay with-XES finish, and

9 Total Sulphur by LECO furnace.

Selectcore samples were crusiigthich and placed in a polyie, purged with nitrogen, and capped and sealed
for special metallurgical and environmental analysis

11.2 ANALYTICAHISTORY

Information in this section is largely excerpted and/or modified from the Review of {20 (Y aity?2005
Control Progranid@m, 2006).

11.2.1 Base Metals
PolyMet samples were analyzed using a 0.250 g Aqua Ragchdigistion with an Inductively Coupled Plasma

I Atomic Emission SpectroscopESPPfinish. Detection limits for the elements analyzed by these methods are
presented imablel 1-1.
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Tablel1-1: 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 utilizedraAgday (FAjth an ICRES finishn this methogeepared sample

(30 g) is mixed with a fluxing agent. The flux assists in melting, helps fuse the sample at a reasonable temperat
promotes separation of the gangue material from the precious metsts thre ddctitiead or nickel is added as

a collector. The sample is then heated in a furnace where it fuses and separated from the collector material
which contains the precious minerals. The button is digested for 2 minutes at higivaesardijuteioritric

acid. The solution is cooled, and hydrochloric acid is added. The solution is digested for an additional 2 minutes
power by microwave. The digested solution is then cooled, diluted to 4 ml with 2% hydrochl@daadid, homogeni:
then analyzed for gold, platinum, and palladium by inductively cotipbtdrpi@gmassion spectrometry
emission spectromddstection limits for the elements analyzed by this method is padserited in

Tablel1-2: 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 analy:.
total sulfur using a Leco analyzer. A stream giassggethrough 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 in
detection system and the total sulfur result is provided. This techniquediast@ataineit of 0.01% and an

upper detection limit of 50%.

11.3 QUALITYASSURANJRUALITYCONTROPROCEDURES

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

1 Insertion of coarse blank every 40 samples;
1 Insertion of Standard Reference Material (SRM) every 40 samples; and
1 Submission of duplicate %a@irthe drill core every 40 samples.

A stockpile of crushed Biwabik Iron Formation sutkmieesi 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 SRivtsgi@ntse drilling
The SRMs were prepared by CDN Resources Laboratories Ltd. (Vancouver) from 63 coarse reject U.S. Steel s:
in 2004. The SRM performance range was determined through a round robin analysis in 2005. The round robin

are shown iablel 1-3.
Tablell-3: Details of Sampling of U.S. Steel Core by PolyMet
SM 41 SM 42 SM 43
Element
Avera@ 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 samplessthedald withagid digestion KAIES assays completed in 2005.

PolyMet submitted ¥af the core as a duplicate interval. During the drilling programs, PolyMet submitted coars
blanks, core duplicates, and SRMs.

11.3.1 Blanks

Coarse blanks monitor thgrityeof sample preparation and are used to detect contamination during crushing an
grinding of samples. Blank failures can also occur during laboratory analysis or as the resulipof a sample m
Ablank analy<is times the detection limitis coedid®lank failuseown ifablel 1-1andTablel 1-2.

PolyMet submitted 697 coarse pulp blanks to monitor sample preparation during the drilling programs. Less th
of the samples blank samples submitted to reported values exceeding 5 times the detection limit for a par
element. In aliges 10 samples either side of the blanksubraiteed, and a new blank was inserted. Results
were acceptable. Copper and nickel blank analyses are presented in griajghicdllfaamdfrigurel 12,

respectively.
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Copper Blank Analysis
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Figurell-1: Copper Blank Analysis

Nickel Blank Analysis
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Figurell-2: Nickel BlanRnalysis

11.3.2 Standards

Standards atessedo monitor laboratory consistency and to identify sapgiRoipMet inserted standards into

the sample stream at a rate of 1:40 for the drill programs conducted between 2005 and 2010. During the ¢
programscceptable reference standards tolerances were estllftishedtiata n d ar d ddegdromat i on s
the mean of the standartbtal 762 (301 SM£287 SM2, and 174 SN} standards were submitted for analysis

with approximately 5.0% ofimples exceeding the established thresholds. Overall, the means of each standarc
were in line with the reference mean. Standards exceeding the tolerances established by PolyMet were reviews
depending on the nature of the failures, samples-roaybdisearded from the dataset.

In 2016, HRC reviewed the standards employed by PolyMet to insure reliable assay information throughot
database. The QP has since reviewed this study and affirms its accuracy. The individual standarsts were plotted
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12 and £3 standard deviations of the expextatistaeaRigurd 1-3andrigurd 1-4). The two types of failures
can be identified by tiieaad orangeolored symbols on the figures.

Copper SRM 4-1 Results
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Figurel1-3: Copper Results for Standartl 4

Nickel SRM 4-1 Results
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Figurell-4: Nickel Results for Standard 4
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In 2018, PaWet conducted an internal evaluation and follow up of standards performanoelardsucied) sta

during the 2018 drilling program (certified standald4Pland 8). Results of that evaluation indicate a minor
undeireporting of copperrbver time, and minor-oy@orting of nickel and cobalt. Comparison of the 2018
standardnalytical results with standard data from 2005 through 2010 show a slight low bias in copper and sul
2018FKigurd 1-5), consistently elevatagkel and cobalt in 2F1@Urd 1-6), and well constrained results for the

2018 platinum group mindfajale. 1-7).
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11.3.3 Duplicates
11.3.3.1 CoreDuplicates

Duplicates are used to monitor sample batches for sapspbataixariability due to laboratory error and sample
homogeneity at each step of preparation. Sample duplicatessdrtedddbevery sample split during sample
preparation, and they should not be placed in sequential order. When original and duplicates samples are plott
scatterplot, perfect analytical precision will plot on x=y (45°) slope. Core dypeldtatetgoerform within

+30% of the x=y slope, coarse preparation duplicates should perform within £20% of the x=y slope while
duplicates are expected to perform within £10% of the x=y slope on a scatterplot.

PolyMet submitted ¥s'&radre duplicates in the drilling programs prior to 2007. A total oct286dnmtate
pairs were submitted. The Cu and Ni assays for the original and duplicate sample&ayerebh&pared in

Quarter-Core Duplicates - Copper and Nickel * Cun (%)
¥ + i (%)
12 :
+20% .7
. .
10 T
-
L]
L ] L
L ] - -
- -2
0.8 —5 * -3 —
* ' . .
L]
¥ -
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Duplicats Assay (%)

06 0B 1.0 12
original Azsay )]

Figurel1-8: Copper and Nickel %2 Core Duplicate Analysis

A total of 87 oeeghicore duplicate pairs were submitted. The Cu and Ni assayis & cthe dwiplicate samples
are comparediigurd. 1-9.
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Figurel1l-9: Copper and Nickel 1/8 Core iapg Analysis

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

11.3.3.2 Historic Pulp Realysis

The analysis of U.S. Steel pulps, sampling of pregsmmghedrtore, and two NER@Eholes was completed

between 198991 by Fleck Resources in cooperation with the NRRI in Duluth. Many pulps and coarse rejects f
the original U.S. Steel drilling wassaged for copper, nickel, PGE, and a full suite of other elements. The NRRI
selected, sampled, artbggyed the unsampled core. This was the fissalartgsting for PGE done on the
ProjectFigurel 1-9, Figurel 1-10 andFigurel -11compare 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.<
samplebave been replaced in the database by the results of the reanalysis programs that include PGEs. Ther
less than 200 sample intervals of U.S. Steaticppealues that remain in the database.
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Figurell-10 Copper Pulp Duplicate Analysis
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Figurell-11 Nickel Pulp Duplicate Analysis
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114 DATAENTRWALIDATIOKCONTROLS

PolyMet manages thelubik assay data with a project specific Microsoft Accass®@wdatgdined in Gemcom

Gems software and various excel spreadsheets. All information has betnre @Rlingth bymited errors
identified.ltiseQP 6 s opi ni on that PolyMet maintains a comp
andassay database.

115 CORESTORAGRANDSAMPLESECURITY

The U.S. Steel core has been stored, either at the original U.S. Steel warehouse in Virginia, Minnesota during ¢
or more recently at the CMRL (now a part of the University of Minnesotah Sxameradsrbecked buildings

within a fenced area that is locked at nightwhere a key must be checked out. The NERCO BQ size core is also
at this facility.

The PolyMet core and RC reference samples were stored in a Polgkgtdeasaed Aurora, Minnesota during

drilling and pfeasibility. Core and samples were then moved in 2002 to a warehouse in Mountain Iron, Minnes
where they remained until 2004. They were then moved to a warehouse at the Erie PlantAtedasHoyt Lakes
this warehouse is limited to PolyMet employees.

11.6 OPINIONDNADEQUACY

The QP concludes that the sample preparation, security, and analytical procedures are appropriate and adequ
the purpose of this Technical REpodample methods &eduencgre appropriate, and the samples are of
sufficient quality to comprise a representative, unbiased database.
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12 DATAVERIFICATION
12.1 POLMWETDATACOMPILATIOANDVERIFICATIOR004

The mineral resource and reserve estimates relythregdatooving information provided to HRC by PolyMet with
an effective date of March 22, 2022:

9 Discussions with PolyMet personnel,
1 An exploration drilling database received as .csv files,
1 Modeled solids for the 3 formations present at the Projelity thenBtaanation, the Duluth Complex,
and the Virginia Formation; along with modeled solids for the site overburden and Magenta domain, ant
1 Adrithole database received as .csv files for drilling conducted in 2018 and 2019

Topography was providedtasdhtours derived from air photo work in 1999.
12.2 DATABASEAUDIT

The NorthMet mineral resource estimate is based on the expiolatartathalée available as of March 13, 2019.

Drill hole data including collar coordinatds munveys, samsay intervals, and geologic logs were provided

by PolyMet in Microsoft Excel spreadsheets. The database was reviewed and validated by the QP prior to esti
mineral resources. The NorthMet database id@udstric drill h@eg which werenwed hole855 PolyMet

drill holes, 240 vertical sounding holes, 15 depths to bedrock test pits, and 47 geologic holes from the surrol
area. Of the 739 drill holes, only 469 drill holes were used in the estimation, although many loifitne 469 holes i
only select analytical information. The database was validated using Leapfrog Geo 3D® (multiple versions) sof

1 No overlapping intervals,

1 Downhole surveys at érible collar,

1 Consistent diilble depths for all data tables, and

1 No@gpsinthé f itoond0 data tabl es.

The analytical information used for the resource estimate includes copper, nickel, platinum, palladium, gold,
cobalt, and sulfur. All assay values Below Detection Limits (BDL) were assigned a value of oioa half of the det
limit and missing or 8ampled intervals were assigned a value of abbel®1 summarizes the validated
analytical information utilized in the estimation of mineral resources.
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Tablel21: Summary of the 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 ct
database. A random manual check of 10% of the database against the original certificates was conducted. Th
rate within the database is considered to be less than 1% based on the number of samples spot checked.

12.4 ADEQUACOFDATA

TheQP hasevi ewed Pol yMetbés check assay programs and
in the data. Samples that are associated with QA/QC failures were reviewed and reanalyzed as necessary.

From Septemberiol2h, 2019, the QP was at théhNtet 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
Property and review of select core intervals was conducted. The QPadfgingtieepretations and adequacy

of the data.

Exploration drilling, sampling, security, and analysis procedures were conducted in a manner that meets or e
i ndustry standard practice. Al | nptatogrhphed.®olllogshava n d ¢
been digitally entered into an exploration database organized and maintained in Gemcom. The split core and
trays have been securely stored and are available for further checks.
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13 MINERAL PROCESSING ANIAMBIRGICAL TESTING

Py

This section was adapted from Senetds Engineeri.|
Technical Report, Revision 2, dated March 2016 and results from the most recent pilot study investigation con
by SGS onyldrometallurgical processes entitled, An Investigation intoMiPLddeS6ihg of the NorthMet

Deposit, Project 1228091 Final Reportdated April 20th, 2010

13.1 INTRODUCTION

The NorthMet Depositis hosted in the Duluth Complex in northeastefihéBuieot@omplex is a large,
composite, grossly layered tholeiitic mafic intrusion. The sulfide mineralization of the complex contains metals (¢
nickel, cobalt, titanium and PGMs) that are of economic interest. A significant amouesifwioekahasyical

been conducted on the Duluth Complex; therefore, the general metallurgy of the complexis fairly well understc

Orway Mineral Consultants (OMC) in 2014 studied SAG Mill based comminution circuits for the Project. This we
to assessaf SAG Mill based circuit would be practical for the Project and capable of rationaliztagéhe existing 4
crushing circuit (total of 11 crushers) and 12 lines of Rod Mill + Ball Mill grinding circuits in the exasting Erie conce
Comminution tework results from SGS were interpreted by OMC and used to scope chase®SAG mill
comminution circuit to process 32,000 STPD. Further comminution test work was conducted by Hazen Res
(Golden, Co.) in 2015 to confirm the comminution parameters.

The development of the current NorthMet flotation process flowsheetwas based on testwork (SGS, 2015) and ir
the following:

1 Flotation Testwork conducted by SGS Lakefield (SGS) between 1998 and 2014, and
1 Supplementary flotation test work cond®&®H imy2015 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 SGS included significantamo
batch and rate flotatiornviesk on a number of samples provided by PolyMet. A flotation process block flow diagra
was developed from the results and observations of the initial batch test work conducted by SGS. The proces:
flow diagram showRigurd. 3-1can be summarized into three main circuits as follows:

1. The Bulk Coppdickel Flotation circuit
2. The Coppétickel Separation Circuit
3. The Pyrrhotite Flota@incuit

Pilot scale test work was conducted by SGS to demonstrate the flowsheet developed for the NorthMet proce
indicated Figurd. 3-1. The rsults of the pilottest work are also included inthe SGS report.

Additional flotation test work was requested of SGS in 2015 to fill in gaps in the flotation test work. EMC condt
flotation circuit simulation of the process flow basesiudts thietained 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 producit
production scale results. EMC's simulations were based on a througBpeofBRed@Sults of the simulations

were used to review the previous design and update the current process plant design basis and criteria.

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

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

3. The third objective w@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 te
on ore samples from the deposit. The test program was nos @esmnpbbie-emgineering and
flowsheet development exercise for what is essentsilliyleed/elle. Rather, it was anticipated that a
relatively compact assessment program would be carried o updrvaYs t er Composi t e«
capturemy opportunities for enhanced grade or recovery.
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Figurel31: NorthMet Process Block Flow
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A second pilot plant program was carried out by SGS in 2009 to investighbedigdrprocesses. This is
discussed in more detail starting from Section 13.6 of this report.

13.2 COMMINUTIOBIRCUITTESTWORKANDPROCES®EVELOPMENT

The comminution circuit was designed based on the work done by OM@f@ntatienddhe comminution

circuit was modelled to be capable of processing 32,000 STPD and was based on the historical comminution
available from the test work conducted by SGS. The following comminution test work was conducted on
compostsamples:

1 SAG milling circuit (SMC) tests
9 Abrasionindex (Ai) tests

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

An Unconfined Compressive Strength (UCS) test was conducted on a composite of the three (3) samples: Cc
Comp 2, and@p 3The comminution test work results are Galelielia 1.

Tablel31: Summary of ComminutiorsT®/ork Results

Parameter Unit Compl Comp2 Comp3 UCs
BWi

1 kwh/t 14.8 15.0 16.0 -

2 kwh/t 16.3 15.4 15.1 -

3 kwh/t 15.7 15.2 15.7 -
Average kwhit 15.6 15.2 15.6 -
RWi kwhit 13.2 13.0 13.9 -

Ali g 0.39 0.42 0.40 -
UCs

Min. MPa - - - 41.3

Max. MPa - - - 234.2

Average MPa - - - 108.6
JK DropWeightTest

A 96.5 100 99.0 -

b 0.38 0.38 0.36 -

AxDb 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 hist
comminution results. A summary of the comminution test work resiiiébigl@i2en in
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Tablel32: Summary of SMC Test Work Results Conducted by Hazen Research

Parameter Units Value
BWi kWh/t 13.8
RWI kWh/t 12.7
AbrasioindexAi g 0.391
JKDropNeighiTest:
A 73.4
b 0.54
Axb 39.6
ta 0.29
SolidsSG Ib/f8 164

Tablel3:3summarizes the mill specifications when applying parameters obtained from OMC's simulation.

Tablel33: Milling Circuit Design

Criteria Unit SAGMiIll BallMill
DiametdnsideShell m 12.19 7.32
Effective Grinding Length (EGL) m 6.86 11.28
ImperidilillDimensions ftxft 40.0x22.5 24.037.0
L:DRatio m/m 0.56 1.54
DischargArrangement Grate Overflow
ConéAngle ° 15 20
Speedrange %Nc 60- 80 Fixed
Speed Duty %Nc 67 75
LinefThickness mm 120 100
BallTopSize mm 125 50
BallChargé Duty %Vol 5 20
BallChargé& Maximum %Vol 18 33
TotaLoad Duty %Vol 25 -
TotaLoad Maximum %Vol 35 -
Pinion/Sheffowet Duty kw 12900 7,490
Pinion/Shelfowei Maximunat 75%Critical SpeeN¢) kw 22830 10,820

13.3 FLOTATIOKIRCUITTESTWORKANDPROCES®EVELOPMENT

Previous test work reports authored by SGS, and G&T MetallurgicahBmpg€danada between 2006 and

2014 were received and reviewed by EMC. These reports covered laboratory batch and locked cycle tests (LC
well as pilot scale campaigns for the Biilki@€lpyrrhotite circuits. The work also included lable #sty sc

work conducted on the BulNi€ancentrate. Kinetics were only conducted on selected rougher and cleaner stream
as follows:

CuNi Bulk rougher feed

Pyrrhotite rougher feed

CuNi separation rougher feed

CuNi Bulk rougher concentrateagtind
CuNi separation 1st cleaner

Pyrrhotite 1st cleaner feed with regrind

E I ]
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The current flotation design is based on all of the test work conducted by SGS. This includes the recent flotatit
work carried out by SGS in June 2015 to cover irdapadtimm 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 alternatwét $ptittbeaner c
NorthMet mineralization, shokigumel 3-2. The test work program produced encouraging results compared to
results from previouswexk. The previous flowsheethad produced a total Bulk sulphide concentrate and had a C
Ni separation on the concentrate to produce a salable Cu concentrate.

A decision was therefore made to carry out a small laboratory scale optimizatioadpiogygaail o ibawnt

campaign and a-Nuseparation program to demonstrate the suitability of this flowsheet option. The split clear
flowsheet produces a good quality Bulk Cu+Ni concentrate which allows for easy separation of the Cu minera
the Nand Fe minerals to produce a good quality Cu concentrate and a salable Ni concentrate. The Bulk circuit i
foll owed by a Pyrrhotite fiscavengero circuit to
essentiallytreatstheppher and scavenger concentrates i n sepa
cleanero fl owsheet.

On September 8, 2009, approximately 6.6 tons of a composite sample identified as C9 was deliveredto SGS
optimization test work alod miogram. A series of seven open circuit batch tests and two LCTs were carried out t
establish the flotation kinetics of the C9 composite and to optimize process variables such as regrind targets, rt
dosages, and reagentaddition points intimepéthae pilot plant campaign.

The pilot plantwas only run on the front end of the circuit without the Cu/Ni separation stage. Thiswas due to t
that there was a very low mass recovery iNtlec@aner concentrate. The pilot planeibinshuding reagent
addition points and dosages is shbignid.32.

A total of six surveys were completed and each survey was balan@&binatingadsalancing software.
Theresults of the pilot run are summarizdgddé3-4.

Comparisons were made between the performancectdé@mesfpiitvsheet piloted in 2009 and the previous work
conducted on different flowsheets. The performance of the 2009 pilot plant and the previous pilot work are shi
Figurd 33.
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Figurel32: Pilot Plant Flowsheet

Tablel34: Summary of Pilot Plant Test Work Resul&aomple C9

Assays (%, ppm Distribution (%
Product W T T S (Pt pde) Au|Cul Ni| s Pt (P()i Au
CuNi 3rd Cleaner Concent 1.48|18.2 3.41(27.71 2.41| 10.5| 1.33|89.158.0 66.1 65.1 69.4/61.3
Po 3rd Cleaner Concentra] 0.53(2.81] 0.85(25.5 1.43| 4.59| 0.89| 4.8| 5.2|21.813.4 10.9/14.3]
Combined Concentrate 2.01(14.1) 2.74127.9 2.15( 8.97( 1.21|93.963.287.9 78.9 80.3/ 75.6
Scavenger Tails 98 10.020.0320.08 0.0140.044 0.009 6.1(36.912.121.1 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
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The following conclusions were drawn:

1 The split cleaner flowsheet testpraikiced a combined concentrate grade and recovery that was
comparable with the results that were achieved in the 2008 pilot plant campaign and even exceedec
performance of historic pilot plant operations when considering the composite head grades.

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

1 Considering the very efficient recovery of thearsthigdeurrent pilot plant campaign, it is postulated that
the C9 composite may have had more Ni units associatedipititegangue minerals

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

1 The CtNi 3rd cleaner concentrate that was generated in the pilot plantwas subjecthe fopesmall
circuit Cu/Ni separation tests toisisslitable 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
from the previous bulk flotation circuit. The projected metallurggahthirsed@ith the Pilot Plant
results is showriliablel 35.

Tablel35: Projected Metallurgy of GliSeparation LCT of C9 Pilot Cleaner Concentrate
Assays(% ppm) Distribution(%)

Product w% [ cu Ni 5 Cu Ni s
Cu5thCleane€oncentrate 0.85 26.9 0.56 30.0 80.0 5.6 54.6
Po3rdCleaneConcentrate 0.53 2.81 0.85 255 4.8 5.2 21.8
CulstCleaneBcavengeralil 0.14 7.33 7.50 20.9 3.5 12.1 5.1
CuRougherT ail(NiConcentrate) 0.49 3.87 7.94 25.2 5.6 40.3 15.4
Combine@uTail(NiConcentrate) 0.63 3.81 4.48 24.8 13.9 57.6 42.3
CalculateHead 100 0.30 0.086 0.61 100 100 100

The testvork was also conducted on a composite sample identified as C10. The C10 composite was obtained fr
shallow part of the NorthMet Deposit. The EMC review also was to confirm the repeatability of the results and ge
kinetic data for the varioudidintatages. A total of fifteen batch tests and a LCTs were conducted on the C10
composite and the results are summariab4iG-6.

Tablel36: Summary of Laboratory Test Work Results on Sample C10

Assay (% or ppm) Distribution (%)
Cu | Ni S Pt | Pd| Au | Cu| Ni S Pt | Pd | Au

wt.%

Cu Sept#CI Concentrat{ 0.79 | 28.2| 0.66 | 31.8| 1.26| 13.7 2.79| 76.5| 5.5 | 35.8| 13.9| 43.2| 46.2
Cu Sep Ro Tall 0.48 | 3.36| 6.75| 17.8| 5.22| 8.97| 0.41| 5.6 | 34.3| 12.2| 35.0| 17.2| 4.1
Cu SepsICI Scv Tall 0.19 | 5.27| 7.63| 21.0| 5.27| 13.2| 0.64| 3.5| 15.4| 5.7 | 14.1| 10.1| 2.6
Combined Ni Concentrg 0.67 | 3.90( 7.00 | 18.7| 5.23| 10.2| 0.48( 9.0 | 49.7| 17.9| 49.1| 27.3| 6.7
Po & CI Concentrate 1.07 | 1.17| 0.67 | 21.3| 0.66| 2.36| 0.27| 4.3 | 7.5| 32.3| 9.9 | 10.0| 6.1
Po Ro Tall 97.5 | 0.03| 0.036| 0.10( 0.02| 0.05| 0.02| 10.2| 37.3| 13.9| 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 plant are Salie&iized in
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Tablel37: Flotation Stage Design Parameters

Parameter Unit Design
CuNiRougheFlotation
GrindPeo) pm 120
pH 8.5 (natural)
Activator -
Depressant -
CuNiCleaneFlotation
Grind Pzo) pm 35
pH 8.5 (natural)
Activator -
Depressant CMC
Cu-NiSeparatiofirlotation
GrindPso) pm 1525
pH 11.5 (lime)
Activator -
Depressant CMC
PoRougheFIlotation
GrindPso) pm 120
pH 8.5 (natural)
Activator CusQ@
Depressant CMC
PoCleaneFlotation
Grind Pzo) pum 35
pH 8.5 (natural)
Activator CuSQ@
Depressant CMC

134 FLOTATIOKIRCUIDESIGN

The split cleaner flowsheet test work resulted in increased performance when compared to previous test work,
such, formed the basigherflotation circuit design. The simulation anp st#ie 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
information available to simulateseafglplant design for the NorthMet Deposit using the split cleaner flowsheet
Asummary of EMC's work is presented in this section.

EMC's review of the available test work data revealed that sufficient rate tests were performed to kinetically char:
the ore and the variousarduits. The flotation performance of the C9 composite was simulated using appropria
kinetics from the C9 and C10 rate tests. C10 kinetics werasisethaadified state, when the C9 kinetics were

not representativelee flotation performance in that section of the circuit.

The split circuit flowshdeigard 34, shows the streams that were rate testetedhevkimetics were derived
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Fate Tested

Kate Tested

Cu-Ni Sep 5

CuNi Sep 6

CuComc 0olbnigs;

Figurel34: General Block FlodRate Tested and Kineberived Process Streams from Report-RI0A S
NorthMet Feb 2015

M V3PN20283

M 30De2022
Revisiod 67



NORTHMETPROJECT
FORMA3-101FITECHNICAREPORT

13.4.1 Flotation Circuit Simulation

The simulation and seglef the pilot scale results into the production scale plant design were conducted usin
SUPASIM®, a proprietary flotation simulation program of EMC. SUPASIM® uses the rate data from the two com
Kelsall rate equation asripeat data and then adjusts the number of cells and cell aeration rate to project along th
kinetic curves to determine the optimum time and hence cell volume requirements for each separation stage
plant. A total of some 60 case studies havedseesimggthis technology.

EMC simulated the production scale plant design based on a throughput of 32,000 STPD. The parameters us
the plantsimulation and design are si@blei3-8. These are the parameters that were adopted for the process
plantdesign criteria

Tablel38: Flotation Plant Simulation and Design Parameters

Parameter Unit Value
Throughput
Throughput STPD 32000
Throughput STPH 1,340
Flotatiofreedsolids %w/w 33.2
HeadGrades
Cu %w/w 0.300
Ni Y%ow/w 0.086
Co %w/w 0.010
Fe %w/w 9.480
S %w/w 0.610
Au ppm 0.050
PGMRh,Pd,Pt) Y%w/w 0.330

The production scale simulations were performed and parameters such as retention time and flotation vc
requirements were produced. EMC produced a mass balance using the results of the simulation. The mass b
analyzed the copper, nickel, andedathents. Recoveries and concentrate mass yields were calculated for each
stage of the circuit. The simulation for the circuit is sunfrabh&a8.in

M V3PN20283

M 30De2022
Revisiod 68



NORTHMETPROJECT
FORMA3-101FITECHNICAREPORT

Tablel39: Summary of Flotation Circuit Simulation

Simulated Plant Mass Balance
Stream % Mass| % Solids 4D %Cu | Cub%Rec| %Ni  Ni%Rec| %S | S%Rec
0 (] Gpm (Ah) 0 0 0 0 0 0
New Feed 100.00 33.2 13838 (3143 0.300 100.0 0.086 100.0 0.61 100.0
CuNi Bulk Rougher Concentrate 11.8 30.7 1810 (411) 2.26 89.0 0.44 60.6 3.67 71.1
CuNi Bulk 1st Cleaner Concentrate 4.11 28.0 705 (160) 6.48 88.7 1.22 58.1 104 70.1
CuNi Bulk 2n@leaner Concentrate 2.83 24.1 581 (132) 9.52 89.8 1.79 58.9 15.7 72.6
CuNi Bulk 3rd Cleaner Concentrate 1.82 23.5 387 (88) 14.6 88.4 2.74 58.0 23.1 68.9
CuNi Bulk 4th Cleaner Concentrate
CuNi Bulk 1st Cleaner Tail 10.00 325 1422 (323)| 0.018 0.6 0.022 2.6 0.14 2.2
Feed to GNi Sep Rougher 1.82 23.5 387 (88) 14.6 88.4 2.74 58.0 23.1 68.9
CuNi Sep Rougher Concentrate 1.56 23.2 335 (76) 16.8 87.1 1.58 28.6 23.2 59.2
CuNi Sep 1st Cleaner Concentrate 151 23.1 326 (74) 17.8 89.1 1.12 19.6 23.7 58.5
CuNi Sep 2nd Cleaner Concentrate 1.29 23.0 282 (64) 20.1 86.3 0.81 12.2 27.1 57.3
CuNi Sep 3rd Cleaner Concentrate 1.27 22.9 277 (63) 21.6 91.8 0.65 9.6 30.1 62.8
CuNi Sep 4th Cleaner Concentrate 0.90 22.8 198 (45) 26 77.7 0.45 4.7 34.4 50.6
CuNi Sep 5th Cu Cleaner Concentra
CuNi Sep 1st Cleaner Tail 0.66 23.8 137 (31) 4.30 9.4 3.13 23.9 7.93 8.6
CuNi Sep Tail (Ni Concentrate) 0.92 24.2 189 (43) 3.49 10.8 4.96 53.3 12.1 18.2
CuNi Bulk Rougher Tail 98.2 335 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 31.1
Po Rougher Concentrate 5.79 29.2 942 (214) 0.35 6.8 0.10 7.0 4.33 41.1
Po 1st Cleaner Concentrate 7.67 29.0 1321 (300) 0.33 8.5 0.10 8.8 13.8 41.9
Po 2nd Cleaner Concentrate 5.65 29.0 945 (215) 0.71 13.4 0.20 135 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 1sCleaner Tail 5.23 29.3 854 (194) 0.079 1.4 0.03 2.0 2.11 18.1
PoRougher Tall 97.6 335 13363 (303§ 0.019 6.2 0.033 37.0 0.050 8.0
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The results of the simulation were used to size the flotation equipmé@tad gilan in

Tablel310 NorthMet Tank Cell Sizing and Selection

EMCTankCellSizingandSelection
. Number of| Cell Volume Total Bank Volume | Nominal Residence Tir
Flotation Bank Cells () e (mP) Y (min)
CuNiBulkRougheBank 4 653 (500) 2612 (2000) 38
CuNiBulklstCleaneBank 4 210 (160) 840 (640) 60
CuNiBulk2ndCleaneBank| 3 131 (100) 393 (300) 88
CuNiBulk3rdCleaneBank 2 131(100) 262 (200) 83
CuNiBulk4thCleaneBank - - - -
Total 13 4107 (3140) 269
CuNi Sep RoughBank 3 65 (50) 210 (150) 91
CuNiSeplstCleaneBank 3 65 (50) 210 (150) 107
CuNiSep2ndCleaneBank 3 39 (30) 117 (90) 59
CuNiSep3rdCleaneBank 3 39 (30) 117 (90) 63
CuNiSep4thCleaneBank 3 39 (30) 117 (90) 69
CuNiSep5thCleaneBank 3 26 (20) 78 (60) 50
Total 18 849 (630) 439
Po Roughdank 5 653 (500) 3265 (2500) 50
Po 1st CleanBank 2 210 (160) 420 (320) 57
Po2nd Clean@&ank 2 131 (100) 262 (200) 83
Po 3rd CleanBank 2 65 (50) 131 (100) 57
Po 4th CleanBank - -
Total 11 4078 (3120) 247
135 METALLURGICAODELLINGORRECOVERANDCONCENTRATRUALITY

Total metal recovery was adaptedfromtheeS&E8 r t A FR eoctoavt e royn SGruaddye -0k as e | |
This report presented the recovery of all the relevant metals as a function of the Cu head grade. This data wa
augmented with additional data from key laboratory sample®apthafibdata. This was done for two primary
purposes:

1 Tofurther add to the dataset
1 Compare pilot performance to the lab performance

The data found that the pilot data fit well with the laboratory data. The dagarwassthemre e d f or a
recwery as a function of their own head grade rather thanto Cu head grade. Although the head grades for all ele
generally follow the Cu head grade well, it seemed more appropriate to present each metal as a function of it
head grade. These plagaren iRigurd 35througlFigurd. 312

The next step was to build to a full metallurgical model from the total metal recovery curves as a function of the
grade. The primary data to fill in all the output streams from the flowsheet (3 concentrates and 1 tailings) were
primaty fromthe€and€1 0 testing. These are the only two samg
flowsheet testing. Testing prior to this used a different flowsheet (bulk concentrate productidedichich eventually
a CuNi separation) dmehce this data is not fully relevant for the individual products. Data from two other lab samp
tested were reviewed but were rejected since these samples only underwent simple batch testing and would the
require data manipulation to reflectdyple®f result.
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The following steps were performed:

Calculate the total metal recovery.
2. Estimate the Pyrrhotite concentrate recoveries.
a. Thiswas taken as the average recovery frédatice @0 samples.
b. Thisthen allows calculating the BullcGuagéitrate (Cu Separation circuitfeed) recovery.

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

a. The Cu concentrate has some fixed gradeftaitgét€u, 0.6% Niand 31% S. These are average
values from thed@nd €10 testing.

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

4. Calculate the Ni cortcate as the difference from Bulk Cu+Ni concentrate and the Cu concentrate. This i
done at a fixed concentrate assay of 20% S, again averagefl &ndhdh@test work.

5. Thefinaltails recovery is calculated as the difference of 100 lesthedotedrgndetermined in Step
1) above. The %Sin the tail is a function of the S head grade vs. recovery, which is different from the
elements.

6. The nextstep is a small iterative step (done within EXCEL) which estimates the totalsoothegntrate wt.%
the Pyrrhotiteoncentrat@nd 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).

7. With the mass estimated, then all the assaysridrdtite Bgyncentrate can be determined from the known
recoveries and the mass is then iterated for a small adjustmentto make the balance whole.

135.1 Cobalt

Cobalt is handled differently, mostly since the overall head grade vs. recovery trendssmplaoitoQdibalt is

that a notable portion of it is tied up in olivine and hence much of therecbeaéirebteoas rsulphide.

Thusfor total recovery we have applied the average recovery for all the samples used for modelling. The
assumptiomas that all the sulphide Co was associated with pentlandite; hence, we calculated out the Co assay
the concentrate streams as a simple ratio to the Ni assay. The ratio was taken from the available mineral che
data. This lastassumption ismabB®oas most of the sulphide Co isin pentlandite and only a small portion of the C«
is as discrete Co minerals. It is assumed that the discrete Co minerals will likely respond in a fashion simi
pentlandite.
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Tableet311shows the overall mass balanc®fd@XD compared to the result of modellirtihe&ds.

Tablel311 Summary of-@ and €10 Metallurgy Compared to Model

C9 C-10 Model €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
Pdppb 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 34
Pt ppb 1760 28.8 1260 13.9 2055 24.1
Pdppb 11600 46.3 13700 43.2 13444 45.4
Au ppb 1280 40.9 2790 46.2 2381 41.9
Ag ppm 60 61.8 38.5 65.6 425
S 30 45.6 31.8 35.8 31.0 37.4
Ni Concentrate
Wt.% 0.73 0.67 0.48
Cu 4.16 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 20.4 480 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 4.8 1.17 4.3 1.28 4.5
Ni 0.85 5.2 0.67 7.5 0.74 8.0
Coppm 630 371 51
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 21.1 20 27.2 20 27.8
Pd ppb 45 19.7 50 19.5 57 22.3
Au ppb 8 24.4 20 40.9 19 37.7
Ag ppm 0.5 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 HYDROMETALLURGIAESTWORK

The development of the current Phase Il process ffogusieE®t § was based on the results of the following
test work:

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

Copper Sulfide Precipitation of PGM,

Copper Gmentrate Enrichment,

Residual Copper precipitation with NaHS, and

Mixed Hydroxide Precipitation (MHP) Recovery.
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Figurel313 Hydrometallurgical Pilot Plant Flowsheet

Benckscale tests andpéot plant aapaigryielded promising PLATES@utoclave leaching parameters for
extraction of base metals and Au+PGMs from NorthMet concentrates (SGS Lakefield, 2006; SGS Minerals, 20
SGS, 2006). Results from the most recent continuous hydrometaléurigacatyppé ot ponducted 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  PLATSOE Leaching Pilot Plant Testing

Nickel Concentrate and Copper Concentrate from 2008 flotationnestipy(@djite concentrate and copper
concentrate from 2009 flotation testing were tested with PLATSOL leach. Head assays for the concentrate
presented ifablel 312

The single pass autoclave retention time basetitenau88lave working volume at approximately 225°C was

64 minutes for campaign C1 and 119 mins for campaign C2. The feed to the aOt6étaselidas@&er

pressure ranged from-100 psi. ACD pulp was filtered on filter pans without thickening or flocculation and residt
recycling was initiated as soon as sufficient leach residue cake was available. Filter cakes were repulpedin AC
and adjusted target pulp density to reach a target of 100% solids recycling.

In this study, two campaigns were conducted for PLATSOL leach and copper enrichment pilot tests, using two
concentrates: A nickel concentrate from the 2008 flotation testingo@hptaedctoncentrate from the 2009
flotation testing (C2). Each campaign had a runtirfedofii2 Head assays for the concentrates are presented
inTable312

The PLATSOL continuous tests were conductditen(a@ing volume) autoclave at approximately 225°C with
residence times of 64 minutes for Concentrate C1 and 119 minutes for Concentrate C2, and an oxygen overpr
of 100 t@10 psi. The pulp densities in the autoclave ranged from 9.2 to 9.5% solids after cooling water injection
of the autoclave discharge residue was recycled to the autoclave feed such that the residue stream mass is et
the mass of fresh feed.altteclave discharge (ACD) was filtered on filter pans without thickening or flocculation ar
residue recycling was initiated as soon as sufficient leach residue cake was available. The recycled filter cake
repulped with ACD pregnantleach soluipto(fPe target feed pulp before feeding back to the autoclave

Tablel312 Flotation Concentrate Head Assays Used in the Test Campaigns (C1 & C2)

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

Campaig) Sample TYP| (o0 | (96 | (%) | ()| ()| 6)| (96)| )| )| %) | )| )| @] @] @)

C1 NiCon 3.44| 5.66| 34.7| 0.18| 1.82( 1.91) 0.07| 1.16| 0.06| 5.68| 24.4| 23.3| 0.9 | 3.35| 10.3
Cc2 PoCon 0.8]2.17| 32.4| 0.04| 1.39| 2.07| 0.04| 0.84( 0.07| 5.21| 25.3| 23.2| 0.62| 0.97| 3.32

Campaign C2 immediately followed Campaign C1, allowing uninterrupted solids recycling, which meantthat car
C1 leachresidue was recycled with the new C2 feed early in the C2 campaign. PLS from campaign C1 was co
2 hours into campaign C2 bedtiextion of C2 PLS commenced. The pH of both liquors was.adjusted to 2

Average autoclave feed flowrates are rejated Bil3

Tablel313 Average Autoclave Feed Flowrates

Campaign Flot Con ACD Recycling ?_'::Sg? 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 ré&hged from 220.3
225.3C for C1 and 22%29to 2272C for C2. Overall oxygen flowrates for both campaigns ranged from 36 to 45
L/min.

Meal recoveries were calculated after correction for mass losses using Si assays as the tie element. While the ar
of silicon that dissolved were minor, they were still corrected for.
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ACD liquor and residue trends are shieigaréd314andFigurel3-15respectively. The change over to C2
happened shortly before 4 Nov 00:00, which caused the Ni contentin the liquor to dettieashi RIAASOL
successful in both campaigns. Reco¥bdass metal and PGMs into the leach liquors are fegualeieilia
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Figurel315 ACD Residue Trends

PLATSOE Leaching was successful in both campaigns leading to the base metal recovEabit&ddrted in
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Tablel314 Base Metal and PGM Recoveries
Ni Cu Fe | Co Al Mg | Cr Ca | Zn Si S Au Pt Pd

campaign| o4 | (96) | (%) | (@) | () | ) | (6) | (%) | (©6) | ) | %) | (%) | %) | (%)
C1l 970 99.1| 04| 98.1| 255| 33.8| 10.1| -66.4| 97.4| 3.1 | 955 91.0| 87.6| 92.0
C2 9551 99.0| 3.7 | 96.7| 45.0| 61.4| -13.2| -12.3| 99.1| 2.1 | 97.4| 84.0| 94.2 | 95.9

13.6.2 Precipitation of PGMs by Copper Sulfide

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

AUl 3CuS C¥ QB 3+S 8
PE&5+ CusS coOiraus +
PEj+ 2CuScCA“+RaBS § 2

The CuSis less noble than each of the Au, PdS, PtS, hence the PGMs in solution precipitate in exchange for Ci
into solution. The reactionndwied at elevated temperatures to accelerate the reactions. The result is a mixec
CuSS-AuUPtSPdS precipitate for refining.

The PGM Precipitation circuit consisted of a preheat tank, two PGM precipitation tedks@om tanBO
Autoclave filtess from campaigns were heatetiar®Be preheat tank, sparged with gaseious®@e ferric
ironin the S@duction tank. The additionat&Ocontrolled by online ORP measurements.

In the first PGM tank, dissolved PGMs were precipitated onto synthetic CuS beads injected into the tank (target
CusS concentration), then filtered onto Buchner filters. Filtered solids were repulped in the second tank filtrat
recycled back te tfirst tank to reduce the amount of CuS required. Summarized conditions for the PGM Circuit
presented iNablel 315

Tablel315 Summary of PGM Precipitation Operating Parameters

Flow rate RT Temps ORP Cus (dry)
Campaigl Feed |PGM ]PGM 2/{ PGM1PGMZ PGM3PGM] PGMZ PGM{ fresh| rec. | totallconc
mL/min Min °C (mV) g/min g/l

61 73 87 97 96 95 | 446 | 452 | 498 | 0.2| 0.0 | 0.2 3.9
64 69 84 98 96 95 | 401 | 390 375| 0.6| 0.1 | 0.7|10.4

cl 60 73 81 95 95 95 | 412 | 381 357 | 0.2] 09 | 1.1|18.0
60 73 78 96 96 95 | 445 382 359 | 0.2| 0.8 | 1.0|16.2
63 70 83 95 95 95 | 423 | 380 361 | 0.1| 0.8 | 0.9|14.2
co 62 71 83 95 95 88 | 402 | 366 | 356 | 0.1| 0.4 | 0575

63 70 84 95 95 95 | 417 | 369 | 360 | 0.0| 0.7 | 0.8(12.0
67 65 85 95 95 95 | 400 | 363 | 358 | 0.3| 0.5 | 0.8|11.2

Tablel316 compares the PGM Precipitation circuit feed liquor composition to the PGM Precipitation filtr:
composition.
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Tablel316 Comparison between FiBPrecipitation Circuit Feed and Filtrate Concentrations

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

PGM Feed Liquor
C1 23009 7500( 1970( 50 | 1100| 820 | 4800( 21 540 | 480 | 430 | 9620| 0.05| 0.18 | 0.72
C2 11009 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/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
c1 1800Q 6100( 2400| 880 | 430 | 3900 11 450 [ 490 | 230 -- | <0.01] 0.01| <0.01
20009 6700( 2000 920 | 640 | 4300 16 480 | 410 | 350 -- | <0.01{ <0.01| 0.01
18009 6500 3100| -- 840 | 1100 | 5400 25 560 | 460 [ 380 -- | <0.01{ <0.01| 0.01
Cc2 13009 5300 4900| -- 580 | 1700 | 6100 27 640 | 520 [ 380 -- | <0.01] <0.01| <0.01
12009 4800| 5300| -- 550 | 1900 [ 6400 27 690 [ 530 [ 360 - 0.01( 0.01| 0.01

Tablel316shows that in both campaigns the precipitation with synthetic CuS beads was successful at clearin
PGM elementsin solution to lessthan 0.01 mg/L. The final precipitate of itaei " GDirBudgifelded 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 c
concentrate. The following metathesis reactions are thauwghstdtiocrin an enriched copper grade and Ni &
Fe dissolution.

CuFegs+ CuS@= 2CuS + Fe$0
CuFeSs+ 2CuSerF 3CuS + 2Fe50
FeS+ 7CuSE= 7CuS + 7TFe$OS

Nickel Sulfides also react to provide lower Ni in the copper concentrate.
NiS + CuS@ CuS- NiSQ@

Campaign C1 PLS was contacted with the corresponding copper concentrate from the 2008 flotation test progre
Campaign C2 PLS was contacted with copper concentrate from the corresponding 2009 flotation program. The |
was conducted in thtenks CuE1l, CuE2 and CuE3, with only the first tank heated to the reaction temperature a
the last two tanks insulated.

Tablel317 presents thedd rates and operating conditions employed during copper enrichment of C1 and CZ
Discharge from CuE3 was filtered on filter pans with no washing. The filter cakes were then repulped in CUE3
and recycled back to CuEl. The target weightecati@dforeer fresh concentrate was 1. HoaiehB17

shows that actual values after commissioning were more in the order of 0.51t0 0.7.
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Tablel317 Operating Conditions and Feed Parameter for Copper Concentrate Enrichment

cond FeedRatel FreshCu | Recycle Cu | Ratio, Recycls Temperature, ° ORP, mV | PulpDensity, g/l
mL/min | Conc, g/min[ Conc, g/min to Fresh [CuE]CuEJCuEJCuE]CuE]CuEJCuE]CuE4CuE]

65 10.8 0 0 93 | 66 | 50 | 369 335| 364(11891211/1203

c1 51 11.5 1.5 0.1 95 | 74 | 53 | 304| 257| 346|12451200 1243
55 8.1 3.8 0.5 90 | 82 | 60 | 335 277| 319|127(0 12891274

58 9.9 4.6 0.5 89 | 79| 62 | 319 227| 326(1281 12431262

- 63 12.6 4.4 0.3 87 | 63| 54 | 298| 262| 309|12651270 1269
63 13.5 6.1 0.5 82| 66 | 54 | 301| 250| 298|1273 12811280

64 9.6 7.0 0.7 81| 66 | 55 | 308|277| 324|127113111263

Results indicated that the reactions were stable at temperatu@@ ¥ (©arabretention times as little as 2

3hours (data not shown) and that there was a distinct correlation between residual solubld-egpeer and ORP (
1316. Hence, ORP can be used to gauge the level of residual copper providing useful opportunities for pro
control.
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Figurel316 Correlation between Cu and ORP Observed for Gopjcerment Trials

The material was pulped to a target pulp density and head samples were assayed. Composite liquor and re
assays were also obtained and are presented in together with the heabldByimese data show that
no PGM metals were lost to the filtrate (all assays reported <0.01 mg/L).
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Tablel318 Head and Copper Enrichmentd3aind Filtrate Composite Assays

Campaigr NI% Cu% Fe% Co% Al% Mg% Cr% Ca% Zn% Si% S% S% Aug/t Ptg/t Pdgl/t

Head Assays

C(UC?)On 0.38 | 30.5| 33.5| 0.018[ 0.09 ( 0.47 | <0.004 0.07 [ 0.038| 1.23 | 32.7| 30.5| 1.32| 1.13| 5.76
C(UCCZ:;)n 0.64 | 30.5| 31.5]| 0.025[ 0.15| 0.36 | <0.004 0.36 [ 0.056| 1.21 | 31.1| 29.8| 1.6 | 1.44| 9.24

Copper Enrichment Cu3 Solids Assays
0.33 | 26.5| 30.4| 0.02| 0.21| 0.66 | <0.004 0.1 0.062| 1.95| 31.4| 29.8| nss | nss | nss
CuCon| 0.31 | 31.2| 24.3( 0.02| 0.11| 0.39 [ <0.004 0.06 | 0.045| 1.1 31 | 30,9| 13| 11| 5.2
(C1) 0.39 [ 30.7] 30.3| 0.02| 0.09] 0.33 [ <0.004 <0.04( 0.043] 0.9 31.6| 31.6| 1.7 1.5 6.4
0.39 [ 30.7| 30.3| 0.02| 0.09| 0.33 [ <0.004 <0.04( 0.043| 0.9 316 31.6| 1.7 1.5

CuCon| 052 | 30.5| 285 | 0.02| 0.12| 0.38 [ <0.004 <0.04( 0.049( 1.11 32 32 16| 13| 7.7
(C2) 055 | 29.7] 29.4| 0.02] 0.14] 0.41 | <0.004 <0.04| 0.054] 1.23 [ 32.7] 31.3| 1.6 1.3

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 g/L mg/L g/L mg/L mg/L mg/L -
21 5.4 83 | 1.10| 0.34| 5.4 5 0.69 | 0.69 | 200 [ 9.31| <0.01| <0.01| <0.01
CuCon 17 1.6 8.8 [ 089 059 45 10 0.66 [ 0.51| 290 | 7.89 | <0.01| <0.01f <0.01
(C1) 17 0.29| 89 | 0.86| 089 4.1 19 0.67 | 0.48 [ 390 | 7.90 ]| <0.01] <0.01] <0.01 -
17 0.29 89 [ 086 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| <0.01f <0.01
(C2) 11 0.25| 9.8 | 048] 1.80f 5.8 25 0.88 | 0.51| 390 | 9.12 ] <0.01f <0.01f <0.01] -

In campaign C1, copper levels decreased from ~6.5 g/L in PGM filtrat€s tavkide3irphh. 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, whileiron
increased from 8.9 g/L to 9.8 g/L Fe. Nickel and cobalt dissolution from the copper concatdrhte bevas calcul
5.6% and 1.8%, respectively in 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 <0.0
for Au, Pt, and Pd compared to P@Gislisied 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 witl
(37.5 g/L) in duplicate titanium Taatkel 31 9presents the parameters used for this stage in the process.

Tablel319 Soluble Copper Precipitation Parameters

Tanks 2

Volume per tank (L) 7.4
Average NaHS Feed Flow (mL 65
RT per tank (min) 114

NaHS tanks were not heated (to minimize corrosion), but the copper enrichmentfiltrate was preheatedin a se
glass vessel. NaHS addition/flows were governedringri®RRdevel as a direct correlation between ORP
measurements and soluble copper concentrations was-apset3dd)(in test samples and datguisition.

In general,an ORP level of less than 150 mV was required to achieve a target concentration of 10 mg/L solubl
less. NaHS consumption was calculated to be 0.027 mol/h with a corresponding copper throughput of 0.015 mi
a 2:1 moleatio of NaHS to copper. Copper recovered in the NaHS product filter cakes produced a copper grac
approximately 35%alplel 320 for both campagy C1 & CZ.ablel320also indicates that some PGMs were
precipitated out of solution during this stage.
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Figurel317: Correlation Between ORP and Soluble Copper Concentration

Tablel320 NaHS Product Filter Cake Assays

Ni %[ Cu % Fe % Co %[ Al %| Mg % Cr % | Ca %| Zn %| Si %| S %| S= % Au g/t| Pt g/t| Pd g/t
Cake 1 2.04| 35.0| 1.12| 0.16| 0.05| 0.041f 0.005|<0.05(0.029 0.62|30.3| 25.3| 0.05| 0.09| 0.19
Cake 41.73| 34.8| 1.51| 0.11| 0.26] 0.11| <0.00€¢ <0.05/0.018 1.27(39.9| 20.2| 0.09| 0.1 | 0.48

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

13.6.5 Bulk Iron/Aluminum Removal

Fresh lime (Cag@as used precipitate the Fe and Al from thia B8 filtrate to achieve final soluble Fe and Al
concentrations of less than 10 ppm and 30 ppm, respectively. The filtrate W&s hgatedd@Ba sparged

with oxygen. Dry lime was added to achieve adhgpidimately 4.0. Supernatant samples were analyzed for

Fe and Al periodically while maintaining the target pH. Once Fe and Al concentration targets had been achievec
were filterdubt,and the products assayed. Analysis of the final sugleonegdithat 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 6
limestone pe@uNaHS filtrate treated in C1 to 74.6 kg limest8iuMaiis filtrate treated in C2. Analysis

of the precipitate also showed that some nickel and cobalt precipitated along with Fe and Al as was observe
previous study (SGS, 2006
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13.6.6 Mixed Hydroxide Precipitation (MHP)

Filtered Fe/Al precipitated s@i@ésepulped in deionized water and combined with remaining filtrate from the Fe/A
removal stage for each campaign. The resultant solutions were heated and agitated prior to adding a Magnesiur
(MgO) pulp (Magchefis B® precipitate Ni and Co peStaSimilarly, 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 th&precipitate in S
Tablel321shows test conditions employed for both stages of the MHP process for the two campaigns, C1 &
ORP and pH were monitored constantly for both stages and samples were taken periodically. When targ

concentratns were achieved, testing was discantinued

Tablel321 Test Conditions, Target Ni Concentrations and Niand Co Feed Concentrations for MHP Tests

Stage3C1 |  Stage iC2 Stage3C1 | Stage IC2

FeedSource Fe/AL removal filtrate Stage 1 MHP filtrate
Feed Volume (L) 69.6 100 63.6 93.3
Reagent MgO MgO Ca(OH) Ca(OH)
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 TempC 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 pel
Ni+Co based on previous results (SGS, 2006). Similar reditéiseckfer both campaigns whereby the Ni
concentration in samples taken at the 0.65 dosage rate measured more than 99% of the 80% Ni precipi
anticipated. In the final Stage 1 filtrate for C1, 83% of the Ni was precipitated along withh@deanfitne Co;

C2, 78% of the Ni was precipitated and only 89% of the Co was precipitafealdd 812@wn in

Tablel322 MHP Stage 1 Final Product Analysis and Distribution for Campaigns C1 & C2

Vol ' Assays ' Distribution

L g Ni Co Zn Fe Mg Ni | Co|l Zn | Fe | Mg

" Img/lL, A mg/L, Y mg/L, Y Mg/L, YMg/L, Y % % % | % %
Campaign C1

Feed (Bulk Fefal) 69.6/ 14900| 595 350 0.8 4400 | - - - - -
Primary Filtrate | 63.6| 2580 | 32.4 <2 <0.2 | 10000| 17.1| 44| 0.6| 1.0| 99.0

Repulp Wash 1 | 60.4| 282 2.07 18| 03| 00 00 0.0
Repulp Wash 2 | 56.1| 141 1.2 08| 0.1 00| 0.0 0.0
Displ. Wash 50.3| 128 1.28 0.7] 0.1| 0.0] 0.0]| 0.0
Residue 1.499 50.9 2.96 152 | 0.081| 0.45 | 79.6 95.0| 99.4| 99.0| 1.0

Total {100.¢4 100.¢ 100.¢ 100.¢ 100.4

Campaign C2

Feed (Bulk Fefal) 100.0 8760 | 354 270 0.8 4100 | - - - - -
Primary Filtrate | 93.3| 1980 | 37.4 2 <0.2 | 7600 | 21.7| 8.7| 0.7| 3.3 | 98.7

Repulp Wash 1 | 62.4| 207 3.23 15| 05| 0.0 0.0] 0.0
Repulp Wash 2 | 59.9| 115 1.6 08| 0.2 0.0] 0.0]| 0.0
Displ. Wash 45.4| 76.4 1.34 04| 0.2 0.0|] 0.0| 0.0
Residue 1.3 | 50.5 2.86 2.11 | 0.043| 0.73 | 75.5| 90.4 99.3 96.7| 1.3

Total {100.¢4 100.¢ 100.¢ 100.¢ 100.0
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For Stage 2, aninitial dosage of 1211 g of 20% (w/AwaSa£&lif)ated to precipitate the remainder of the Nito
below the 10 mg/L for C1 and 1361 g was estimated for C2 in Stage 2. Actual cumulative,2@ditions/) Ca(OH)

in Stage 2 to precipitate Nito at (or below) the 10 mg/L target conceiitinati@0%sexred 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
Stage 1 filtrate tested. The composition of the precipitate produced in Stage 2 ranged from 20B% to 21.9% |
0.29% to 0.38% Co. Mgrezipitation was low (data not shown).

13.6.7 Magnesium Removal

Bulk magnesium removal was carried out on Stage 2 MHP filtrates including the repulped filtrate. Test conditi

filtrates from both Campaigns (C1 & C2) in agitated heated tanks, arégk$aated in

Tablel323 Test Conditions for Bulk Magnesium Removal

Campaign

Feed Source

Feed Volume (L)

Reagent

Reagent Pulp Density % (w/w)
Target initial pH

Estimated Reagent Addition (g)
Cumulative Reagent Addition (g)
Target TempC

Target Mg precipitation

c1 | c2
Stage 2 MHP filtrate
66.7 87.9
Ca(OH) Ca(OH)
20 20
8.0 8.0
6220 6787
6257 6811
50 50

50%

50%

The amount difydrated 20% slurry w/w lime required to precipitate 50% of the Mg was calculated base
stoichiometrically on the Mg assay obtained for the Stage 2 MHP filtrate. Test results for Mg assay in Stage 2
filtrate for C1 decreased 59% from 9.3 g/L tat4Bl §/b and decreased 60% for C2 from 7.7 to 4 g/L at pH 8.3.
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14 MINERAL RESOURCE ESTIMATES
14.1 DATA

Mr. Richard Schwering, P.G-FBWBf HRC is responsible for the resource estimate presented here. Mr. Schwering
is a qualified persomlaned by NI-481 and is independent of PolyMet. The QP estimated the mineral resource
for the NorthMet polymetallic Project frboledilidita constrained by geologic boundaries with an Ordinary Kriging
(AOKO) algorithm. Bsausea micambinat®h witl Sage 28C(H forstie fvdringeaphg andv
Leapfrog Geo® for the geologic model. The metals of interest at NorthMet are copper, nickel, cobalt, plat
palladium, gold, silver, and sulfur.

The mineral resource estimate reportedfEeeinpr epared i n a manner consi st
Resources & Mineral Reserves Best Practice Guidel
Committee and adopted by the CIM Council in November 2019.rébeunteeiahve been classified as
Measured, Indicated, and Inferred in accordance with standards defined by the Canadian Institute of Mining, Me
and Petroleum (ACI M69gr AMII Ve rDeelf | Re sto vornc eSstbgdhadda r Misn e
CIM Standing Committee on Reserve Definitions and adopted by the CIM Council in May 2014. Each individual
resource classification reflects an associated relative confidence of the grade estimates.

14.2 BLOCKMODELPHYSICALIMITS

The QP createdrotated threki me nsi on al (A3DO0) bl ock model i n Da:
model was created with individual block dimensi@@x&ibiet (xyz) rotated 33.94° west of north. The model
origin is located at 727,575 northi®g,31,8 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 directiot
vertically 3,000 ft (60 blocks) to an elevation of 1 8D0fftlaslblock model coordinates are stored in Minnesota
State Plane Grid (North Zone, NAD83, NAVD 88). All property and minerals within the block model extents are
or claimed by PolyMet

14.3 GEOLOGICAMODELS

The NorthMet Projectgeologyisdivideddi 3 f or mati ons consisting of the
Formation and the Duluth Complex. The Duluth Complex is comprised of 7 main lithological units (1 through 7)
the primary host of mineralization. The QP used Leapfragdgéthe 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 comt
Unit6, Unit 7, and overburden. The Magenta Zone, a smaller mineralizedthomeghatrutds3 through 7 but

resides primarily within 5 and 6, was modeled from selectintercepts providégurd Ralydfeatts a typical

easterly facing geologic esesgon from the geologic model with the Magenta Zone highlighted.
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1431 Density

A total of 6,975 density measurements have been made on core to date using a variety of methods. Typi
measurements have been completed on core samples that have not been ovenTdriedam sesiétdn an
overstatementin density due the inclusion of water that would typically beceteedlthdirgtihthe difference

is expected to be less than 1%.

The QP considers that the densities pres&atddlil, including the average specific gravity determinations
sorted by unit (October 2007 dataset), are appropriate for use.in estimation

Tablel41: Specific Gravity Average per Unit (October 15 Dataset)

Unit Mean Density (tnfft | Mean Density (sg Count
Hornfels 0.0865] 2.77 Assigned as similar to
Magenta 0.0905 2.90| Assigned as similar to U5 an
u7 0.0911 2.92 326
U6 0.0905 2.90 902
us 0.0905 2.90 1,266
U3 0.0911 2.92 1,818
Ul 0.0931 2.98 2,381
U20INCL 0.0865| 2.77 Assigned as similar to
u20 0.0865 2.77 273
BIF 0.0989 3.17 9
14.4 EXPLORATORDATAANALYSIS

The QP completed an Exploratory Data AmaliisSBA0) on t he copper, nickel , |
and sulfur analytical information contained in the NorthMet exploration database. The purpose of an EDA
summarize the main characteristics of the data provided ussiigdlotimdtaisual methods. The QP utilized

Leapfrog Geo (iGeoodo) and .ioGas Software to anal yz

14.4.1 Sample Statistics

A statistical analysis of each metal within each unit and the Magenta Zone was completed. Descriptive statist
metal and dmain are presentedablel42througiablel 49.

Tablel42: CoppeSample Statistics by Domain and for All Domains (Global)

Cu (%) Lengtiveighted Statistics
Domain Count Length Mean Std. Dev. CV Min Median Max
Global 41,988 356,454, 0.1023 0.19| 1.82 0.0005 0.0200 4.9900
10_OVB 734 10,655.4 0.0031 0.03| 8.54 0.0005 0.0005 0.5700
Hornfels 468 4,563.4 0.0195 0.04| 2.20 0.0005 0.0100 0.6600
Magenta 2,671 15,823.4 0.2140 0.22| 1.04 0.0005 0.1480 2.2900
u7 612 10,017.4 0.0149 0.05| 3.69 0.0005 0.0005 1.2100
U6 1,141 19,095.4 0.0184 0.07| 3.76 0.0005 0.0005 1.4900
us 2,775 37,898.4 0.0274 0.08| 2.99 0.0005 0.0100 1.9600
U3 9,133 74,4974 0.0478 0.11| 2.38 0.0005 0.0200 4.1700
Ul 22,856 132,640.] 0.2081 0.23| 1.12 0.0005 0.1300 4.9900
U206INCL 58 290.0f 0.0894 0.09| 0.96 0.0040 0.0560 0.4090
u20 1,403 25,4414 0.0082 0.03| 3.70 0.0005 0.0005 0.5600
BIF 87 4,185.3 0.0005 0.00| 0.00 0.0005 0.0005 0.0005
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Tablel43: Nickel Sample Statistibg Domai@and for All Domains (Global)

Ni (%).engthweighted Statistics

Domain Count Length Mean Std. Dev. CcVv Min Median Max
Global 41,988 356,454, 0.0357 0.05| 1.36 0.0005 0.0200 2.3600
10_OVB 734 10,655.4 0.0015 0.01| 5.34 0.0005 0.000§  0.1400
Hornfels 468 4,563.4 0.0111 0.01| 1.19 0.0005 0.0100  0.1500Q
Magenta 2,671 15,823.4 0.0610 0.04| 0.67 0.0005 0.0500 0.4100Q
u7 612 10,017.4 0.0209 0.03| 1.25 0.0005 0.0170  0.1800
U6 1,141 19,095.4 0.0170 0.02| 1.19 0.0005 0.000§ 0.2200
us 2,775 37,898.4 0.0154 0.03| 2.15 0.0005 0.0200 2.3600
u3 9,133 74,497.4  0.0265 0.03| 1.12 0.0005 0.0200  0.800Q
Ul 22,856 132,640.] 0.0638 0.06| 0.94 0.0005 0.0500 1.1700
U20INCL 58 290.0 0.0376 0.03| 0.77 0.0050 0.0260 0.1430
u20 1,403 25,4414 0.0049 0.01] 2.20 0.0005 0.000§ 0.1700
BIF 87 4,185.3 0.0005 0.00| 0.00 0.0005 0.000§ 0.0005

Tablel44: Platinum Sample Statistimg Domaimand for All Domains (Global)
Pt (ppb) Lengtveighted Statistics

Domain Count Length Mean Std. Dev. CV | Min Median Max
Global 41,988 356,454.( 26.9 59.79] 2.22 0.5 2.5 4,780.C
10_OVB 734 10,655.9 15 9.23| 6.33] 0.5 0.5 180.0
Hornfels 468 4,563.4 3.6 6.41| 1.81 0.5 2.5 145.0
Magenta 2,671 15,823.5 87.3 101.43 1.16| 0.5 51.0 1,390.C
u7 612 10,017.4 9.0 28.68 3.20 0.5 2.5 562.0
U6 1,141 19,095.4 12.6 57.58[ 4.58 0.5 0.5 1,430.C
U5 2,775 37,898.2 9.6 27.30] 2.85| 0.5 2.5 525.0
U3 9,133 74,497.2 18.3 55.59] 3.03| 0.5 2.5 4,780.C
Ul 22,856 132,640.] 45.7 67.71 1.48| 0.5 20.0 1,535.C
U206INCL 58 290.0 9.0 10.84 1.20| 2.5 6.0 51.0
u20 1,403 25,441 .5 2.0 6.66| 3.40 0.5 0.5 242.0
BIF 87 4,185.3 0.5 0.14| 0.28 0.5 0.5 25

Tablel45: Palladium Sample StatistipsDomaimand for All Domains (Global)
Pd (ppb).engthweighted Statistics

Domain Count Length Mean Std. Dev. CV | Min Median Max
Global 41,988 356,454.( 914 213.04 2.33 0.5 7.0 10,386.C
10_OVB 734 10,655.4 3.6 33.14f 9.18 0.5 0.5 587.0
Hornfels 468 4,563.4 5.9 17.72 3.00 0.5 3.0 322.0
Magenta 2,671 15,823.§ 232.0 289.50 1.25| 0.5 126.0 3,540.0
u7 612 10,017.6 16.8 66.60f 3.97| 0.5 0.5 1,030.0
ué 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 .2 541 165.224 3.05 0.5 7.0 6,610.0
Ul 22,856 132,640.] 175.1 272.14 1.55 0.5 66.0 10,386.¢
U20INCL 58 290.0 54.1 179.25 3.31] 0.5 15.0 1,330.0
u20 1,403 25,441.5 3.7 23.66| 6.46| 0.5 0.5 1,135.0
BIF 87 4,185.3 0.5 0.03| 0.05| 0.5 0.5 1.0
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Tablel46: Gold Sample Statistiby Domaiand for All Domains (Global)

Au (ppb) Lengtwveighted Statistics
Domain Count Length Mean Std. Dev. CV | Min Median Max
Global 41,988 356,454.( 14.1 39.91 284 05 2.0 3,410.0
10_OVB 734 10,655.9 0.9 5.21f 5.68/ 0.5 0.5 126.0
Hornfels 468 4,563.4 4.2 5.33( 1.28/ 0.5 4.0 88.0
Magenta 2,671 15,823.5 42.3 9256 2.19 05 25.0 3,150.0
u7 612 10,017.6 3.9 1463 3.79] 0.5 0.5 289.0
U6 1,141 19,095.6 4.7 1795 3.84] 0.5 0.5 388.0
us 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 05 2.0 1,490.0
Ul 22,856 132,640.] 24.2 4750 1.96| 05 12.0 3,410.0
U20INCL 58 290.0 9.3 7.76| 0.83 2.0 7.0 40.0
u20 1,403 25,4415 1.5 3.63] 2.44 0.5 0.5 130.0
BIF 87 4,185.3 0.5 0.00f 0.00| 0.5 0.5 0.5
Tablel47: Silver Sample Statistiby Domaiand for All Domains (Global)
Ag (ppm) Lengtiveighted Statistics
Domain Count Length Mean Std. Dev. (63Y] Min Median Max
Global 41,988 356,454, 0.43 0.75| 1.76] 0.01 0.25 50.50
10_OVB 734 10,655.§ 0.03 0.10 3.82| 0.01 0.01 2.10
Hornfels 468 4,563.4 0.26 0.32| 1.22| 0.01 0.25 4.60
Magenta 2,671 15,823.5 0.80 1.02| 1.27| 0.01 0.50 23.10
u7 612 10,017.6 0.15 0.21| 141} 0.01 0.25 4.50
U6 1,141 19,095.6 0.16 0.31| 2.00] 0.01 0.01 6.30
U5 2,775 37,898.7 0.19 0.31| 1.63] 0.01 0.25 6.20
U3 9,133 74,497 .2 0.27 0.43| 1.63| 0.01 0.25 15.60
Ul 22,856 132,640.] 0.77 0.98| 1.28| 0.01 0.40 50.50
U206INCL 58 290.0 0.47 0.67| 1.41] 0.25 0.25 4.50
u20 1,403 25,441 .5 0.13 0.27 2.02] 0.01 0.01 2.50
BIF 87 4,185.3 0.01 0.02| 1.52( 0.01 0.01 0.25
Tablel48:Cobalt Sample Statistiog Domaiand for All Domains (Global)
Co (ppmbengthweighted Statistics
Domain Count Length Mean Std. Dev. CcVv Min Median Max
Global 41,988 356,454. 41.4 36.63] 0.88 0.5 44.0 713.0
10_OVB 734 10,655.9 2.1 8.64( 4.20 0.5 0.5 121.0
Hornfels 468 4,563.4 24.9 17.83] 0.72 0.5 26.0 129.0
Magenta 2,671 15,823.5 63.9 20.64, 0.32| 0.5 63.0] 232.0
u7 612 10,017.6 36.6 41.31) 1.13| 0.5 29.0 160.0
ué 1,141 19,095.6 29.8 32.02] 1.07f 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 29.42( 0.70 0.5 44.0 430.0
Ul 22,856 132,640.] 62.0 35.93] 058/ 0.5 60.0) 713.0
U20INCL 58 290.0 70.5 48.32] 0.69| 13.0 46.0f 214.0
u20 1,403 25,441.5 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
M \3PN20283
m‘! 30De2022
Revisiof 90



NORTHMETPROJECT
FORMA3-101FITECHNICAREPORT

14.4.2 Correlation Analysis

The QP completed a correlathatysis on each metal within each unit (restricted to the Duluth complex).
Thecorrelation matrix showhahbl€el49, created using the nonparan$gtéarman Rank method, identifies a
good overall correlation between the metals, particularly copper. The overall correlation between copper and th

metals is relatively consistent, as illustrageddst-3.

Tablel49: Summary ofRalues from Copper Correlations Plots

Metal Global ul 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

Scatter graph of loglAG_ppm) vz loglCU_pe)
P e R
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Cu%:Ni% / .

s
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Cu % : Au ppb

Scatter graph of logiCO_ppm) vz lagiCl_pet)
gt ot AT hogi - 15600 P2 OTTRAE

Cu % : Co ppm

Scatter graph of logIPT 9) ve logIcU per)
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Figurel43: Copper Correlation Pldts each Metal for all Domains with Copper Grades
always on the-Xxis
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14.4.3 Contact Plot Analysis

The QP examined the relationship of mineralization across the contacts of each unit model. This examinatio
completed on copper only, assuming that rtheetde would behave in a similar manner due to the higher

correlation coefficients.

Contact plots are created by averaging the grade of copper over a set distance from the modeled lithologic bot
The plotted results assist in understandingdhshiglatf grades as they approach and cross geologic boundaries.
This relationship is used in determining whether these boundaries are treated as hard or soft boundaries duri

estimation process.

The contact between the Virginia Formation aediiiéiislkforms a hard boundary with the mineralized material
residing within Unit 1, as showgund 4-4.

U20 - U1 Copper Contact Plot
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Figurel44: Contact Plot Virginia Formation (U20) and Unit 1 (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 ala
contact. A decrease in average grade across the boundary into Unit 3 suggests two different sample populat
Units 1 and 3. Seigure.45.

U1 - U3 Copper Contact Plot
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Figurel45: Contact Plot Unit1 and Unit 3
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Figurd46shows the contact between Units 3 and 5 is mineralized, and grading into lower grade material away
the contact.

U3 - U5 Copper Contact Plot
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Figurel46: Contact Plot Unit3 and Unit5
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The contact between Unit 5 and Unit 6 is gradational with a slightincrease of grdeigumdUhn 6. See

U5 - U6 Copper Contact Plot
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Figurel47: Contact Plot Unit5 and Unit 6
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Figurel48 shows that the copper grades across the contact between Unit 6 and Unit 7 are relatively simi
Anincrease in grade is visible in Unit 6 as the distance from the contact increases.

U6 - U7 Copper Centact Plot
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Figurel48: Contact Plot Unit6 and Unit 7

145 ESTIMATIONETHODOLOGY

The block model was estimated using the lithologic boundaries of the Duluth Complex as the basis for an estil
domain. Units 1, 3, 5, 6, 7, the Magenta Zone, VirginialRormeatsyand Virginia Formation inclusions were all
estimated using only samples that resided inside of the defined bdtigdadd2. 3ées was done based on

the results of the contact plots to preventthe smearing of higher grades into adjacentdomains.

145.1 Capping

Grade capping assigns statistically high outliers a maximum value in order to arrive at a better estimate of th
mean fohe metal being estimated. Considering the CV for most estimated domainsis less than 2, the capping |
should be relatively high with only a few samples being capped in each domain. The capping analysis was per
on the raw assays using histograiise assay data looking for significant breaks in grade. Samples above the car
were replaced the preceding highest grade. The summary of the capped valueBab|eidsdhted in
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Tablel410 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
Ul 32 1 918 5 435 4 2.61 2
U3 4 19 777 2 --- 0 1.44 4
U5 3.1 9 204 2 208 3 0.97 5
U6 25 4 118 6 0 0.98 2
u7 2.8 1 164 1 0 0.4 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
Ul --- 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_INCH 0.103 1 178 2 26 3

145.2 Composite Study

The QP completed a composite study comparing the population variance and average gadds. See

Atarget composite length-ftfd@wshole was selected for estimation asitis larger in length than the longest sample
intervals; long enough to provide a variance reductionsatgtirei@ssay data, and still short enough to allow

the estimate to show local variability of grade consistent with the sample distribution of the deposit. Compositit
done by domain, and lengths were distributed equally if the last comptisie wdEdbkl411through
Tablel417summarized capped composited statistics by domain.
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Composite Study
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Tablel411 Copper Capped Composite Descriptive Statistigetmain and for All Estimated Domains

Figurel49: Copper Composite Study

(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
Ul 13,278 0.2077 0.21 1.02 0.0005 0.1416 1.9331
U3 7,473 0.0479 0.09 1.92 0.0005 0.0190 1.4400
us 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
U206INCL 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

Tablel412 Nickel Capped Composite Descriptive Statistics by DomainAlhBstmated Domains

(Global)
Capped Composited Ni (%) Statistics
Domain Count Mean Std. Dev. CVv 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
Ul 13,278 0.0637 0.05 0.85 0.0005 0.0500 0.9000
U3 7,473 0.0267 0.03 1.01 0.0005 0.0200 0.3572
us 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
U2GINCL 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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Tablel413 Platinum Capped Composite Descriptive Statistics by Domain areisiimated Domains

(Global)
Capped Composited Pt (ppb) Statistics
Domain Count Mean Std. Dev. CV Min Median Max
Global 32,189 29.5 51.18 1.73 0.5 7.5 667.0
Hornfels 473 3.4 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
Ul 13,278 45.4 58.02 1.28 0.5 22.8 667.0
U3 7,473 18.2 33.63 1.85 0.5 5.5 476.8
U5 3,804 9.7 23.82 2.46 0.5 2.5 504.0
U6 1,929 11.7 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
U2GINCL 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

Tablel414 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
Ul 13,278 174.0 232.98 1.34 0.5 76.9 2259.1]
U3 7,473 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 45.45 3.09 0.5 0.5 970.0
U2GINCL 29 29.9 35.15 1.17 2.2 18.8 165.5
u20 2,577 3.5 14.94 4.29 0.5 0.5 226.2

Tablel415 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 3.4 21.2
Magenta 1,590 40.2 41.53 1.03 0.5 28.2 519.1
Ul 13,278 23.9 33.74 1.41 0.5 13.0 916.0
U] 7,473 9.9 21.81 2.20 0.5 3.0 548.0
us 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
U20GINCL 29 9.0 6.10 0.68 2.0 8.3 28.0
u20 2,577 1.5 2.67 1.81 0.5 0.5 38.3
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Tablel416 Silver Capped Composite Descriptive Statistics by Domain Ath&$timated 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
Ul 13,278 0.77 0.83 1.08 0.01 0.50 23.49
U3 7,473 0.27 0.33 1.26 0.01 0.25 4.00
U5 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
U206INCL 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

Tablel417 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
Ul 13,278 62.0 33.17 0.54 0.5 60.5 405.5
U3 7,473 42.4 28.07 0.66 0.5 44.3 382.7
us 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
U2GINCL 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
145.3 Variograms

Variography establishes the appropriate contribution that any specific composite should have when estimating :
value within a model by comparing the orientation and distance usedin the estimation to the variability of other s
of similar rehadi direction and distance.

Variograms for all elements and for all deeneiospleted 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 d
The pitch was determined by examining radial plots and determining the direction of maximum contir
Thevariograms were all normalized for simplicity where the total sill (variance), is set to one. Downhole variog
were used to determine the nugget, and either two or one spherivaratsstiicesit the variogram model to

the sample pairs. Rarageborientations were rounded to whole numbers.

Domains with significant mineralization such as U1, U3, U20, and Magenta, usually had enough sample pairs tc
reliable variograms. In the remaining domains, there were some instances whenmaplet aimiglersa
calculated to model the variograms, and reasonable models were assumed based on variograms for other do
Summaries of the variogram parameters are Shblgvih8througiablel 426
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Tablel418 VariogranParameters for the Hornfels Domain

Hornfels | Ag (ppm Hornfels | Au (ppb) Hornfels | Co (ppm) Hornfels Cu (%)
Structure Structure Structure Structure
Nugget (§ Ci C Nugget (§ Cy C Nugget (§ Ci C Nugget (§ C G
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 Majol 120 Semi Majo 220 Semi Majol 250 Semi Majo 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 (§ C, C Nugget (§ C C Nugget (§ C, 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 Majo 175 Semi Majo 205 Semi Majo 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
Tablel419 Variogram Parameters for the Magenta Domain
Magenta | Ag (ppm Magenta | Au (ppb) Magenta | Co (ppm) Magenta Cu (%)
Structure Structure Structure Structure
Nugget (§ Cy C Nugget (§ Cy C Nugget (§ Cy C Nugget (§ C G
0.0803 0.4978 0.4219 0.2473 0.7527 0.2434{ 0.3758 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 Majol 30 355| Semi Majo 400 Semi Majol 300 750 | SemiMajo 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 C Nugget (§ Cy C Nugget (§ Cy C
0.0744 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 Majol 135 300| SemiMajo 35 325| Semi Majo 30 340
Minor 45 360| Minor 45 145| Minor 20 160
Orientation Orientation Orientation
Dip 12 Dip 12 Dip 12
Dip Azi 150 DipAzi 150 Dip Azi 150
Pitch 25 Pitch 25 Pitch 25
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Tablel420 Variogram Parameters for the U7 Domain

u7 | Ag (ppm u7 | Au (ppb) u7 | Co (ppm u7 Cu (%)
Structure Structure Structure Structure
Nugget (§ C C Nugget (§ Cy C Nugget (§ C C Nugget (§ Cy [
0.1] 0.9 0.2 0.8 0.35] 0.65 0.12] 0.88
Range (ft Range (ft) Range (ft Range (ft
Major 1090 Major 1000 Major 475 Major 500
Semi Major | 675 Semi Majoi 395 SemMajor 450 Semi Major | 500
Minor 355 Minor 100 Minor 200 Minor 225
QOrientation Orientation QOrientation QOrientation
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 (§ Cu C Nugget (§ Cy C Nugget (§ Ci C
0.08| 0.92 0.1979 0.8021 0.2] 0.8
Range (ft Range (ft) Range (ft
Major 430 Major 1150 Major 700
SemMaijor 240 Semi Majo 890 Semi Major 370
Minor 330 Minor 90 Minor 125
QOrientation Orientation QOrientation
Dip 12 Dip 12 Dip 12
Dip Azi 150 Dip Azi 150 Dip Azi 150
Pitch 115 Pitch 25 Pitch 25
Tablel421 Variogram Parameters for the U6 Domain
U6 | Ag (ppm U6 | Au (ppb) U6 | co (ppm) U6 | cu)
Structure Structure Structure Structure
Nugget (§ C C Nugget (§ C C Nugget (§ C C Nugget (§ Cu C
0.0822 0.9178 0.2058 0.7942 0.0888 0.9112 0.0942] 0.905§
Range (ft Range (ft Range (ft Range (ft
Major 770 Major 620 Major 1240 Major 560
Semi Majol 650 Semi Majo 320 Semi Majol 840 Semi Majo 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 (%) U6 Pd (ppb U6 Pt (ppb)
Structure Structure Structure
Nugget (§ C, C Nugget (§ C C Nugget (§ C, C
0.0243 0.3917 0.584 0.1933 0.8067 0.1873[ 0.8127
Range (ft Range (ft Rangé(ft)
Major 215 880| Major 1130 Major 910
Semi Majo 450 675| SemiMajo 700 Semi Majo 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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Tablel422 Variogram Parameters for the U5 Domain

U5 | Ag (ppm us | Au (ppb) us | Co (ppm) us Cu (%)
Structure Structure Structure Structure
Nugget (§ Ci C Nugget (§ Cy C Nugget (§ Ci C Nugget (§ C G
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 Majol 410 490| Semi Majo 795 955| SemiMajof 1500 Semi Majo 100 225
Minor 235 310| Minor 210 310| Minor 335 Minor 20 245
QOrientation QOrientation QOrientation QOrientation
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
VS Ni (%) U5 Pd (ppb VS Pt (ppb)
Structure Structure Structure
Nugget (§ C, C Nugget (§ C C Nugget (§ C, C
0.094] 0.906 0.094] 0.906 0.189| 0.3544 0.4565
Range (ft Range (ft Range (ft
Major 685 Major 830 Major 450 780
Semi Majo 525 Semi Majo 480 Semi Majo 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
Tablel423 Variogram Parameters for the U3 Domain
U3 Ag (ppm u3 | Au (ppb)] u3 | Co (ppm) u3 Cu (%)
Structure Structure Structure Structure
Nugget (§ Cy C Nugget (§ Cy C Nugget (§ Cy C Nugget (§ C G
0.202¢4 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 Majol 550 810| SemiMajo 535 775 SemMajor 200 430 | SemiMajo 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 (ppb U3 Pt (ppb)
Structure Structure Structure
Nugget (§ Cy C Nugget (§ Cy C Nugget (§ 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 Majol 25 550| Semi Majo 370 745| Semi Majo 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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Tablel424 Variogram Parameters for the U1 Domain

U1l | Ag (ppm U1l | Au (ppb) Ul | Co (ppm) U1l Cu (%)
Structure Structure Structure Structure
Nugget (§ Ci C Nugget (§ Cy C Nugget (§ Ci C Nugget (§ C G
0.181] 0.4388 0.3802 0.051] 0.4758 0.4732 0.1974] 0.2576 0.545 0.238] 0.40724 0.3548
Range (ft Range (ft Range (ft Range (ft
Major 180 525| Maijor 140 825| Major 60 665 | Major 40 1000
Semi Majol 160 305| SemiMajo 205 410| Semi Majo 120 605 | SemiMajo 30 570
Minor 35 200| Minor 30 315| Minor 75 550 | Minor 70 235
QOrientation QOrientation QOrientation QOrientation
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
Ul Ni (%) Ul Pd (ppb Ul Pt (ppb)
Structure Structure Structure
Nugget (§ C, C Nugget (§ C C Nugget (§ C, C
0.1424 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 Majo 215 575| SemiMajo 40 820| Semi Majo 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
Tablel425 Variogram Parameters for theNXOL Domain
U2BINCL | Ag (ppm U26INCL | Au (ppb) U2BINCL | Co (ppm) u2eINCL | Cu (%)
Structure Structure Structure Structure
Nugget (§ Ci C Nugget (§ Ci C Nugget (§ Ci C Nugget (§ Cy C
0.15] 0.85 0.15] 0.85 0.15] 0.85 0.15] 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
U2GINCL Ni (%) U2GINCL Pd (ppb U2GINCL Pt (ppb)
Structure Structure Structure
Nugget (§ Ci C Nugget (§ Ci C Nugget (§ Ci C
0.15] 0.85 0.15]| 0.85 0.15| 0.85
Range (ft Range (ft Rangéft)
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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