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1 Summary

E3 Metals Corp (TSXV: ETMC | FSE: OU7A | OTC: EEMMF) is a public lithium exploration conapany with
corporateoffice located in Vancouver, BRaymond P. Spanjers, P@2 was retained by\e3 Metals

Corp to prepare a technical reparh the inferred resource on thalberta PetreLithium Project leases

in conformity to National Instrument 4301 (NI 43101) standardsOther contributors include Gordon
MacMillan P.@&o. QPand Wayne Monnery PEng. QP

The Alberta Petrd.ithium Projectdil and gas related formatiobrines) consists of /Metallic and
Industrial MineralPermits thatoverliethe Leduc Reservoir in Southern Alberta (Figd)reAll permits are
held 100% by 1975293 Alberta Ltd (Alberta Co), a wholly owned subsidiary of E3 Metal$h&orp.
property in its entirety contain§60,828hectares (Ha) and is subdivided into 5 Subject areas:
Clearwater, Rocky, Exshaw, Drumhelled &unbreaker.The Inferred Resource Estimate in this report
refers toa specificpermit areacalled the CentraClearwater Resource Aré@CRA

TheCCRAslocated in the southwestern part of the Western Canada Sedimentary Basin (WCSB). In this
area, tre Upper Devonian (Frasnian) sediments of the Woodbend Group were deposited in a shallow
inland sea bounded by the emergent Peace River Arch to the North West and the West Alberta Ridge to
the southwest creating a barrier between the sea and the open atraéPRacific to the west (Potma, et

al. 2001). Itis here that the flooded carbonate platform of the Cooking Lake provided structural highs
and a favorable environment for the prolific reefal buildups of the Leduc formafibe. Clearwater

area covers @ortion of the WimborneBashaw complex just east thie MeadowbrookRimbey Leduc
TheDuvernay and Iretobasinal shales and carbonate muds conformably encase and overlay the Leduc
buildups creating traps for hydrocarbon poalsdform the aquitard for tke Leduc and Cooking lake

aquifer system.

The Leduc and Cooking Lake limestone depasitpartially to @mpletely replaced by dolomite, a
process that enhancetthe porosity and permeability of the reservoifhe main oilgasand Librine
mineralization (formationwater associated with oil and gas productjaccumulations in E3 Metals
properties occur in dolomitized reefs of Devonian Leducadeie verticaldepthsgreater than2200
meters inthe subsurfaceMany of the wells in this area in their early history started out at hundreds to
thousands of barrels per day of petroleum products and required little active pumping to extract.
However, at present most of the wells produce excessive amounts of formatiber in comparison to
petroleum productsFormationwater praductionin the CCRA averaged approximately 1,800 m3/day
over the last 5 year€eoSCOU').

E3 Metals eploration activities consisted &rine sampling from existing oil production wellSanples
were collected from existing Leduc Formatjmoducingoil and gas wells by fiel@chnicianscontracted
from Maxxam Analytics in Red Deer, AlbeAHd.wells producingolelyfrom the Leduc Formation,
without any additional concurrent zone productigcommingling)yere earmarked for samplingnd
were accessed based on availabil®jl and gas operators generally cycle wells, so several field
programs were completed to collect sampl&amples were either collected directly at the wellhead, or
at test separatorshy Maxxam employees wearing sketbathing apparatussdue to the presence of

H,S (hydrogen sulfideas. A documented sampling procedure ensured that sasmpbee collected,
sealed and labeled to avoid contamination and tampering.
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Laboratay analyses consisted of a round robin of a synthigtgtandard created by the University of
Alberta, which was sent to 5 laboratoridased orthe accuracy of the resultgnd logistical
considerationsAGAT and Maxxam laboratories were chosen a®tbgct labs47 brine samplesaken
throughout the Project arewere analyzedby the two labsin duplicate. AGAT and Maxxam were
selected as th@rimary and check labs, respectivebased on the merits of their respective precisions
(slope intercept ad Rvalues).

Threeaquifers(Leduc Reef Margin, Leduc Platform Interior and Cooking Lake Interior) and seven
hydrostratigraphicubdivisions (Innisfail Margin, Innisfail Lagoon, Clearwater Interior, Wimborne
Margin)were defined for the resource moderlte aquifersand their propertiesvere dderminedby
facies geometrywell logs.core,well drill stem test data andsopach maps

The inferred resource estimate was developrthree stages:3-D modeling tccalculatethe available
producible brineparticle tracking to estimate the drainage area of each recovery well netamak
variography and simple kriging to assess lithium concentration distribution

Particle tracking (FEFLOW), a modelling technique that tracks the movement of hypothetical particles
over time, provides a physicalbased estimate of advective transport (bulk movement of a fluid) to
estimate the drainage area of each recovery well network. Results show that groundwater from the
CCRAan be produced at rates of 20,000/ahwith production well networks of one production well

and two to three injection wells. The production well networks are predicteldaiee a life 08,600 to
16,000days(10 to 44 yearsheforeinjected water reaches the production well.

Geostatisticaboftwarewas used to determine the variograpb¥47 pointsandassess the manner in
which Li concentrations vary spatially. Simple kriging of data pwiritee CCRAreapredictedthe
lithium concentration distribution Themean Li concentratiothe CCRAvas77.4 mg/L

An optimizedproduction well network design, thecheduleof productionfrom the well networks and

the dispersion of lowconcentration lithium injected water have not yet been determined. For the
purposes of this work the inferred lithium produeti volumes, 50% production factor has been applied
to estimate a total mass of lithium that could be produced. The selection of a 50% production factor is
considered conservativasit represents the proportion of lithium that would be produced at the time
the advective front arrives at the production well. Prior to that time, the lithium concentrations will
decrease gradually from 100% formation wadsrthe relative proportion of injected water increases.
The production factor may increase as the areasisessed further.

Themineral resource estimatéor the CCRAs 4.6 billion nf at an average grade of 77.4 mg/L, which
eguates to01,900,00Qonslithium carbonate equivalenfLCE This resource estimate is classified as
inferred because theaplogical @idence is sufficient to imply but not verify geological, grade or quality
continuity. Itis reasonably expected that the majority of the Inferred Mineral Resource Estimate could
be upgraded to Indicated Mineral Reserves with continued explorafigmoduction rate of 20,000

m3/d with individual production well network life spans b years to 4l yearsis expectedefore the
injected water reaches the production well.
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The reservoir model usedsagnificant amounbf existing datdrom existing oil ad gas production
activity but relatively few L-brine analyses. Additional well samphre needed, where possible, to
confirm brine chemistry through time and build thkergerdataset. The cost of collecting and analyzing
additional samples is estimated $100,000.

The existing samples from wielad and separators do not give a vertical profile of the sampled wells or
the Librineswithin each of thadentified aquifers. Vertical profile sampling of Li concentrations within
the reservoir at one or marlocatiors per resource area is recommended at an estimated cost of
$200,000each E3 Metals should consider permitting the installation of a lithium brine treatment
systemto develop logistics, recovery and economics for a future Preliminary EcononessAsmt

(PEA).

Alberta PetraLithium Project, Alberta, Canada
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2 Introduction

E3 Metals Corp (TSXV: ETMC | FSE: OU7A | OTC: EEMMF) idydigtdaiithium exploration
company with corporateffices in Vancower, BC., anéxplorationand operationffices located in
Calgary, AEETMGs listed on the TSX Venture Exchange (TEXMG, the Frankfurt Stock Exchange
(OU7A) and OTC Market Exchange (EEMMF).

2.1 Terms of Reference

Raymond P. Spanjers, P.G., was retaineidMetals Corfo prepare a technical repodn the inferred
resouice on theAlberta PetreLithium Projecteases in conformity to National Instrument-481 (NI 43
101) standardsOther contributors include Gordon MacMillan, P.Ggection 14 andWayne
Monnery, P.EngSection 13)Qualified Persons under NI1-4®1 Rporting standardsThis report has
been prepared and is to be used Bg Metals Corgor the purpose of supporting the TSX Venture
Exchange regulatory requirements and/or financing.

2.2 Sources of Data

The report is based upon information and data cakecby E3 Metals Corp, and data collected,
compiled and validated by the auth®r Mineral rights and land ownershipformation wasprovided by
E3 Metals Corp. The majority of the information contained within the report was derived from the
following:

w  E3Metals Corpsupplied exploration maps, logs, laborat@yalyses, thireparty reports
and field test data

w  Original benchdsts on collected brine samples;

w  Published literature (see Section 27 for references).

Sources of information are listed in $iea 27 and are acknowledged where referenced in the report
text.

2.3 Site Visit

A site visit during field sampling was performed by Raynfpahnjers on September 28, 2017. See
Section 12 of this report for @escriptionof the sitevisit.

A site visitwas not required by Gordon MacMillan becaubke geoscience data utilized in the report
was not sourced by E3 Metals, and is instead sourced from the AlbeeigyRegulator database,
collected from decades of oilfield development by various operatonspBag data utilized in this
report was addressed in the site visit by Raymond Spanjers (above).

A site visit and lab tour was conducted by Wayne Monnehp) on September 12, 2017. Mr. Monnery
toured the University oAlberta Alessiaboratory where thdreatment described in Section 13 was
conducted.

3 Reliance on Other Experts
No other experts were used in the preparation of this report.
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4 Property Description and Location

4.1 Location
The E3 Metals Corp Alberta Petrithium project is located isouth-central Alberta between Edmonton
to the north and Calgary to the south (FigufeThe projecbverlies the Leduc Reef, an oil producer and

source of lithium brines.

Yty A

£ METALS CORS
™ | Legend ALBERTA PETRO-LITHUM

Sumary  Swetes Metallic and Industial Mneral Permits

Figurel. Locationof Alberta PetraLithium Project insouth-central Alberta (E3 Metals, 2017)
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© RoOCKY

© SUNBREAKER

© CLEARWATER
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© DRUMHELLER

« LEDUC REEF TREND

Figure2. General trend of Leduc Reef underlying the Alberta Petiithium Project lease holdingdE3
Metals, 2017)

4.2 Property Description

The Alberta Petrd.ithium Project consists of5/Metallic and Industrial Mineral Permits (the Permit
Area)that coverthe Leduc Reservoir in Southern Alberta (FigeyreAll permits are held 100% by
1975293 Alberta Ltd (Alberta Co), a wholly owned subsidiary of E3 Metals Tohepproperty is
subdividal into 5 SubProject areas (Tabl®) outlined onFigure2 and the areas of the resource study
are summarized in Appendix A and AppendiXiie total area of the permits 560,828hectares.

The Central Clearwater Resource Araasubarea of the Tract 3 Clearwater claims in Table 5, consists
of 62,458hectarescoveredin 8 Metallic and Industrial Mineral (MIM) Permit®f the 8 permits, which
completely or partially intersect the CCRA bound&,186 ha fall within the CCRA baodary. The
claims are interspersed with privately owned (Freehold) land.

Tablel: Summary of the Alberta Petrdithium Project lease holdings (E3 Metals, 2017).

Tract Area Total Ha # of Applications

1 Rocky 243,751 30
2 Sunbreaker 15,678 2
3 Clearwater 138,990 17
4 Exshaw 106,898 14
5 Drumbheller 55,511 8

Total 560,828 71
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Figure3: Location ofCentral ClearwateResource Areand permits held withinthe Alberta Lithium
Project, Alberta, Canada (E3 Metals, 2017). The eenf the permit holdings is a61.83N 113.83E in
the NAD83 datum. The blue landsubset map)re held by 1975293 Ab Ltd veholly owned

subsidiary of E3 Metals Corp.
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Alberta Metallic and Industrial Mineral Permits grant the explorer the exclusive right to explore for
metallic and industrial minerals for seven consecutive-fgar terms (total of fourteen years), subject

to traditional biannual assessment work. Work wédgments for maintenance of permits in good
standing are $5.00/ha for the firsivo-yearterm, $10.00/ha for each of the second and third terms, and
$15.00/ha for each the fourth, fifth, sixth and seventh terms.

The statutes also provide for conversiohRermits to Metallic Minerals Leases once a mineral deposit

has been identified. Leases are granted for a renewable term of 15 years, and require annual payments

of $3.50/ha for rent to maintain them in good standing. There are no work requirements &r th
maintenance of leases and they confer rights to miner@lsmplete terms and conditions for mineral
exploration permitting andvork can be found in the Alberta Mines and Minerals &t Regulations

(Metallic and Industrial Minerals Tenure Regulation /2885, Metallic and Industrial Minerals
Exploration Regulation 213/98). These and other acts and regulations, with respect to mineral
SELX 2N} GA2Y YR YAyAy3dr OFly 0SS ¥F2dzyR Ay G(G(KS [l 64
Printer website (wwwgp.alberta.ca/Laws_Online.cfm).

The mineralpermits are interspersed with privatelywmed (Freehold)and, where the surface and/or
minerals rights are owned by private individuals and/or companies and not the criibenvfite areas
interspersed within theE3 Metals Permit Arem Figurel). The Freehold lands do not pose an obstacle
to initial brine assay and mineral processing test work within the mineral permits owned by E3 Metals.
Given a favorable distribution of contiguous Permit coverage and completion of advanced
characterization stdies focused on the drawdown effect of the liquid resource (particularly laterally), it
is possible that E3 Metals does not have to acquire Freehold Land in order to proearieelfrom
aquifers within the properties.

The inferred resource estimate dited within this report has been completed on thentral portion of
the ClearwaterProperty SeeFigure3). TheCentral Clearwater Resource Area (CGiRA3ist of 48,186
ha across 8Metallic and IndustriaMineral (MIM) Permits that completely or parlia intersect the
NRRA. The 8 MIM permits have a total &,458 ha with a first 2-year inground expenditure
commitment of $312,886.90Appendix A).

4.3 Royalties
On July 10, 2017, the Company signed a Royalty Agreement pursuant to which it has agraetbt
GKS NRelfdade 26ySNI I LISNLIS(Gdzr £ LINPRdAzOGAZ2Y NRelfGe

from all products that are mined or extracted from seven specific Clearwater MIM permits.

The Company has the option, at any time before Sepend®, 2020, to purchase all or a portion of the
royalty at a price of:

1 $600,000 for the entire 2.25% of the Royalty, or

1 $75,000 for each 0.25% of the Royalty, provided that the maximum amount to purchase the
entire 2.25% of the Royalty will be $600,000.

The permitnumbersare 9316060174, 9316060175, 9316060176, 9316060177, 9316060178,
9316060179 and 9316060180.
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4.4 Environmental Issues

At the current stage of the project, there are no environmental liabilities to E3 Metals. Environmental
considerations angermitting for this project at a later stage are outlined in Section 20.

5 Accessibility, Climate, Local Resources, Infrastructure and Physiography

5.1 Accessibility
The Clearwatepropertyisreadily accessible by air and ground transportatibigured). There are
international airports in Calgary (YYC) and Edmonton (YEG). Red Deer hosts a regional airport (YQF).
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Figure4: Primary roads, secondary roads and air access to Project area (blue rectangle)
(www.transportation.alberta.cacialNetworkMap)

Major and secondary provincial highways, andnahther roads developed to support oil/gas

infrastructure, occur throughout the permit areas. T@#y of Red Deer (population of 100,400) is
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corridor between Edmonton and Calgary and runs N@thuth directly through the Clearwater
Property.Further acess to the properties is provided bgcondary oneor two-lane allweather roads,
and numerous all weather and dry weather gravel roads. The resource area can be accessedngear
ensuring mineral test work and extraction is not limited to certain therof the yearTwo rail lines
(Canadian Pacific Railway and the Canadian National Railway) are present throughout the area and
connectto the major centers of Edmonton and Calgary which occur north and south of the resource
areaand then all of North Ame&ca

5.2 Climate
Calgary, Alberta has a humid continental climate with severe winters, no dry season, warm summers
and strong seasonality (Kopp&eiger classification: Dfb).

% Calgary, Alberta, Canada Climate Graph (Altitude: 1084 m) ~ 90
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Figure5. Summary of monthly annual climate datir Calgary, BC.
(http://lwww.calgary.climatemps.com/)
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Figure6. 10-year temperature and precipitation ranges for T34N R28W, the center of the Clearwater
claims (ACIS, 2017).

During summeraverage high temperaturesre 22.2°C (71.9°F) and average low temperatures are 8.5°C
(47.3°F). Fall temperatures have average highs of 11°C (51.7°F) during the day and2d&€ of

(28.2°F) generally shortly after sunrise. Total annual Precipitation averages 398.7 mm (15Y. idche
summary of Calgary climate data by month is shown in Figure 5-yAatGummary of higlow-mean

air temperature and mean precipitation for T34N R28W, the center of the Clearwater claims, is shown in
Figure6.

5.3 Local Resources

Accommodation, fod, fuel, and supplies are readily obtained in the City of Red Deer {90418

(2016)) and the towns of Olds, Sylvan Lake and Innisfail. Internet and phone coverage is available
throughout the permit areas. Many trained workers live in the area and wotke oil and gas sector.

These workers have the skills and expertise required to develop lithium from their related experience in

oil and gas. Service companies, including those providing wireline services, testing, workovers and
drilling all operate I© f £ &8 T yR gAff 6S OFLIofS 2F YSSGAy3 GKS
production and construction.

5.4 Infrastructure

There is a significant amount of infrastructure in the area to support over 70 years of oil and gas
development operations. Oilnal gas is typically producéd the areausing pump jacks. Hydrocarbons

and water produced from the wells are delivered to separation facilities (either on site or at a satellite
location) via underground pipelines. After separation, the various fluidphades enter into a network

of pipelines designed for the transportation of gas, oil and water to specific destinations for upgrading,
processing, to market, or for disposal. Pipelines specific to water are designed mainly to transport
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wastewater for dispsal and/or injection purposes. These water pipeline networks are specifically
located in the areas developed for oil and gas.

Main highways are properly maintained and upgraded, and secondary gravel roads are well maintained.
Grid electrical tstribution and transmission infrastructure is available throughout the resource area and
many of the locations sampled for this resource have power accessible directly at the lease.

There is adequate land for the location of process plants and related requirectfuninastructure.

5.5 Physiography

Theproject area lies within th&outhern Alberta uplands antfesternAlberta plains(Figured). The
dominant landform is undulating glacial till plains, with about 30 percent as hummodkggrand
undulating uplandsThe averagelevationis 750 m, butangesfrom 500 m near the Alberta
Saskatchewan bordeo 1250 mnear CalgaryThe Red Deer River is the dominant topographic feature;

it runs northwards and is situated between the Exshaw East and Exshavs\g@soperties. The region

is dominantly farmland with numerous creeks and wetlands occurring throughout the property.
Clusters of forested terrain are dominated by aspen, balsam poplar, lodge pole pine and white spruce.
Vegetation in the wetland areas is chaterized by black spruce, tamarack and mossesafdeis
generallycomposed of farmland and prairie grasses.

6 History

In the Permit area, therbavebeen no drilling exploration programs to target lithitenriched brine
specifically. Historical testgy of lithium in watemas conducteds part of routine chemistry analysis by

oil and gas operators in the area. This data was compiled in a comprehensive overview of the mineral
potential of formation waters from across Alberta by the Government of Atb@tlitchon et al., 1993,

1995). Subsequent collection of brine water from actively producing oil and gas wells was conducted by
the AGS by Eccles and Jean (2010) and was analyzed for liéghgummary ofhe petroleum

exploration and production anthe lithium brinerelated geological data sourced from the petroleum
industry are summarized below.

6.1 Oil Drilling History

Existing wellén this area were drilled for petroleum and naturalsy Early operators for oil and gas
fields in the area included suclompanies as Husky Qil & Refining Ltd, Shell Oil Company of Canada,
| dZRa 2y Q& . I .eandBkitish Asneriddn ®il dag (Gulf Canada). These companies were
active in the resource arsas early as 1951 armbmeremain active to date.

The Leduc #well, drilled by Imperial Oil, was one of the first oil wells in Alberta drilled into the Late
Devonian Leduc formation in 1947. Some of the most prolific formations prochisedicallyare the
Devonian formations, which includes the Swan Hills, BdsdVeake, Leduc, Nisku, and Wabuman
Formations The Leduc reefs were a prevalentgat for hydrocarbongrom the mid to late centurglue

to their size and very high porosity and permeabili@urrently there isesurgencen drilling activity in

the Devonian with the improvement of technology allowing for the development of unconventional oil
reservoirs sug as the Duvernay formation. Agaificantvolumeof petroleumrelated fluid has been
produced from the Devonian as well fasm some of the younger zones above in the Mississippian and
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Cretaceous. Itis the Leduc formation and the underlying Cooking Lake aquifer that is of significance
with respect to this assessment forineralbrine potential in theCCRA

The Clearwater area otains two major Leduc oil pools of note, namely the Innisfail oil field on the
western edge, discovered in 1956 by Canadian Oilsdrd the Wimborne field on the Eastern side,
discovered by Seaboard Oil Company in 1954. These two pools foeadten and westerrdefining
edges of the resource area and roughly correspond to the Leduc Platform Margirtal of 1,846 wells
have been drilled within th€ CRAL58wells have intercepted the Leduc Formatiéntotal of152 wells
are classified asavingproduced currentlyproducingor injecting into the Lduc Formation.

6.2 Well Logs

Open hole wireline logging technology is the predominant method for evaluating reservoir properties.
Wireline logs are a standard tool employed by the petroleum indushigmdrilling for and developing

oil and gas poolsTheyprovidephysicsderived information about rockropertiesand fluiddynamicsin

the subsurfaceThis information is used to interpret the depths, lithology and fluid composition of
subsurfaceaock fomations.Interpretations from well logs are used in the reservoir model discussed in
Section 14.

A rich database of welbginformationexistin the area due to oil and gas developmeiaiting back to

the m o p,/arfel dhis well log data can be leveragedthe purposes of Petrhithium exploration

Wireline tool technology has advancednsiderablyoverthe last fewdecades, and data resoluti@nd
qualitytendedii 2 A YLINR @S aA3dyAFAOLyidfte FFUSNI GKS mpynQao
widerangeof type and qualityof well log dateexists. Only well logs with sufficient depth and quality

were used in the analysaf this resource

The well logs available in the area are as follows:

0 Gamma Ray Lomgeasires the radioactivity of rocks and helps determine lithology
(http://petrowiki.org/Gamma_ray 109s2017)

o0 Induction Log: measures rock conductivity, and helps determine lithology and fluid
composition(http://petrowiki.org/PEH:Resistivity and SP_LoggR@17; Archie, 1942).

o Density and Neutron logsmeasure hydrogen conentration and electron density
(American Associatioof Petroleum Geologists, 2017), and helps determine lithology and
pore space in the rock

0 Photoelectric logs: measures atomic weight of the rocks, and helps determine lithology

Welllogs penetrating through botthe Leduc and the Cooking Lal@rRationwere used to determine
the top and botiom of the formationsand, the lateral extent of the Leduc over top of the Cooking Lake
Phltform. After formation tops were selected, ell logs were then used to determine fluid contacts and
reservoir parametersvithin the Leduc and Cooking Lateservois.

6.3 Drill Stem Test

A Drill Stem Test (DB$ an oilfield test that isolates a particular range of depths in a wellbore to
measure thereservoir pessure, permeabilityability to flow fluid)and fluid types preserdt specified
depths. DSTs have been rartlie vicinity of the resource areas since the 1@5M@ata collected during
DSTs are compiled by the Government of Alberta and were accessed through third party software
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(GeoSCOUT 2017)sDdata was reviewed to determine reservoir pressure and permeability in the
resource areg.

Prior to adopting DSdlerived pressure estimates as representative of the reservoir, a quality assurance
(QA) program was followetthat eliminated suspect or erra@ous data The QA program reduced the
pressure data sdb 327DSTs with extrapated pressuraneasurementsThe resulting data set

consisted of 324 pressure measurements in the Leduc Formation and 3 pressure measurements in the
Cooking Lake Formation.

Within the CCRAhere were 33DST pressumneasurementsonsidered representative of the reservoir
pressure. Thesmeasurementsvere distributed throughout the resource area and were measured
between 1957 and 1980. These pressure measurements were usedrmatsthe current day reservoir
pressure and to contribute to the characterization of the hydraulic continuity of the reservoir.

6.4 Production,Injection andDisposal

Historical production volumes for the Cooking Lake and Leduc formations were exponted f
5A0Sa0302Q4a DS2/ NIl az2Fdél NBE 65A0SaG02 HanmTO®d ¢KS
areas and a buffer are@round the resource areas order to include production from outside of the

resource area that may directly affect pressur@sthe resource areas.

For theCCRAhistorical production was queried from contiguous Leduc reefluding45-kms

surrounding aredo the southwest and &0-kmsto the northeast.There is dotal of 99,273months of
reported production volumes the greater CCRA from 430 wellhie wells were distributed across 23
townships with much of the production occurring north of the resource area. Within the resource area,
most of the production was in the Wimborne Margin and the Innisfail Margin afdaes first year of
reported production was 1961. Approximately 99.7% of the production irCG&Avas from the Leduc
Formation.

Total reported fluid volumes in theCRAre:

15,984,368 x 1®nT of gas produced:
89,063 i of condensate produced:;
28,139,®1 nt of oil produced:;
79,672,861 rof water produced:;
453,125 x 18 m® of gas injected; and
96,023,125 mof water injected.

=A =4 =4 =4 =4 =2

The total fluid produced from the reef in the vicinitytbe resource arepeaked in the 1970s and has
decreased considerablynsie thenas hydrocarbons have been depletéithe current net production
hydrocarbornvolumes in the vicinity of both resource ardass decreased significantbyer the last
decade though the reservoir still contains sufficient pressure to produce formatiater.

6.5 Historical Lithium Data

Section 6.5vas extracted from Eccles (2017) technical report for E3 Metals.
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The first comprehensive overview of the mineral potential of formation waters from across Alberta was
compiled by the Government of Alberéal A 1§ OK2y SiG | f ®X mMphpoI mMphpyd WC?2
generic term to describe all water that naturally occurs in pores of a rock and if the rock is permeable

(has the capacity to flow fluids through it)could represent an aquifer. Hitchon ak (1993, 1995)

compiled nearly 130,000 analyses of formation water from various stratigraphic ages across Alberta. The
RFEGF 6Fa RSNAGSR FTNRBY ydzYSNRBdza &2dz2NDOSa&a Ay Of dzZRAy 3
drilling conducted by the petroleunmdustry and various Government of Alberta reports (e.g., Hitchon

et al., 1971; 1989; Connolly et al., 1990a, b and unpublished analytical data collected by the Government

of Alberta).

The method for defining geographic areas with elements of possible etariaterest in formation
water was defined by Hitchon (1984) and Hitchon et al. (1995). Foredament studied (e.g. atcium,

magnesium potassium, lithium, tominel Yy R A2 RAY S0X + WRSGFAf SR SELX 2 NI i
determined by studying the ementrations in economically producing fields as defined in Hitchon (1984)
FYR I AGOK2Y S fd OmMmppp 0P ! RRAGAZ2Y I ffes | 2SN

allow for contouring and extrapolation of data to undrilled areas. For exantpéeregional exploration
threshold value for Li was considered to be 50 ppm and the detailed exploration threshold value was
defined as 75 ppm (Hitchon et al., 1995). At the provincial scale, Hitchon et al. (1995) showed that
lithium was analyzed and repted in 708 formation water analyses (out of the 130,000 total analyses

SEFYAYSRO® h¥ GKS Ttny FylftéeasSay dc Fyrfteasa ersStR
Gt dzSQ O03aANBIFGSNI GKIYy pn LILIYOT I+ yR demiledtlyfdstioddSa @A S
GrtdzSQ 2F 1p LWV {AIFYAFAOLyGftezs 1 AGOK2Y Si td o

formation waterc up to 140 mg/L Lg occurred within Middle to Late Devam aquifers associated with
the Beaverhill Lake Group (Swaélills IBrmation), Woodbend Group (Leduc Formatioiyinterburn
Group (Nisku Formation) and Wabamun Formation aquifers.

More recently, Eccles and Jean (2010) modelled 1,511 lithieaning formation water analyses from
GKNRdzZZK2dzi ! €t 0oSNIFT GKA&a O2YLWAE I GA2Y &adz2LIL2 NI SR (K.
aquifers associated with Devonian strata comprise elevatettentrations of lithium in reef systems

throughout Alberta. Of the 1,511 analyses, 19 analyses/wells contained >100 mg/L Li (up to 140 mg/L),

all of which were sampled from within the Middle to Late Devonian carbonate complexes.

7 GeologicalSettingand Mineralization

7.1 GeologicalSetting

TheE3 MetalsResource Areas are located in the southwestern part of the Western Canada Sedimentary
Basin (WCSB). In this area, the Upper Devonian (Frasnian) sediments of the Woodbend Group were
deposited in a shallownland sea. The sea was bounded by the emergent Peace River Arch to the
northwestand by theWest Alberta Ridge to the soukest, creating a barrier between the sea and the
open ancestral Pacific to the west (Potetaal. 2001). It is here that the floodkcarbonate platform of

the Cooking Lake provided relative structural highs and a favorable environment for the growth of the
prolific reefal buildups of the Leduc Formation.
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The Clearwater area covers a portion of the WimbceBeshaw complex to the east the

Meadowbrook Rimbey trendlhe basinal shales and carbonate muds of the Duvernay and Ireton
conformably encase and overlay the Leduc buildups, creating traps for hydrocarbon pools. These low
permeability shales also form the aquitam@formation of muchlower water permeability than an

aquifer, for the Leduc and Cooking lake aquifer syssem

The Leduc and Cooking Lake limestone deposits were, at some post burial stage, partially to completely
replacedby dolomite. Dolomitization is the chemical process by which limest@&Cg) is converted

to dolostone(CaMdCQ),) through the dissolution of calciuarbonateand the precipitation of

dolomite (American Associatiorf Betroleum Geologists, 201 Dolomite crystals are larger than

limestone, and larger crystals typically improve permeabiflitycia, 1995).

There are manypossible mechanisméi¢orized as to the source of dolomitizing Wgh fluids and the

method fortheir transport into the Leduc sysin (Atchleyet al.2006; Amthoret al,, 1993; Machel et.

al., 2002). Dolomitization of the Leduc and Cooking Lake in this area generally enhances the porosity and
permeability of the reservoir, except in some localized cases where secondary cementatamcthasd

to reduce the porosity It is likely partly due to this process that the Leduc and Cooking Lake are
hydraulically in communication and both contribute flgids part of the overadlystem.

ThelLeduc and Cooking La&quifer system contains litum-enriched brine associated with reefal
carbonates of the Woodbend and Winterburn Group (Hitchon et. al., 1995; Eccles and Jean,

2010). Speculation exists as to the source of the lithium but the source is ultimately unknown (Eccles et.
al, 2012).Forthe Leduc and Nisku system in southern Alberta, Huff (2016) proposed a source involving
lithium concentrated Devonian evaporates to the west and upward movementairighed brine into

the Leduc and Nisku carbonates during later mountain building.

Formaton water is currently being produced as a waste byproduct associated witbleein and

natural gafrom existing wells Pressure loss the aquiferis being mitigated through r@njection of

fluid from produced wells and possilitgs included waters from other pools and other zones, as well as
fresh water.
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Figure7: Regional stratigraphy/hydrostratigraphy of Alberta (adapted from Hitchon et al., 1990). The
stratigraphic units of interest are denoteth red.
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