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INTERNATIONAL LIMITED

OVERVIEW OF THE EAST KEMPTVILLE PROJECT

Micon International Limited (Micon) has been retained by Avalon Advanced Materials Inc.
(Avalon) to prepare a Technical Report under Canadian National Instrument 10143
which discloses the results of the prehiary economic assessment (PEA) for the East
Kemptville Tin Project (East Kemptville Project), Yarmouth Co., Nova Scotia.

Avalon intends to recommence operations at the East Kemptville tin mine in Nova Scotia,
Canada and in so doing will concurrently reititate the mine site by remediating the
existing environmental liability.

The redevelopment model, as presented in this PEA, is essentially an environmental
remediation project that will be financed through the sale of coifif@et tin concentrates

recovered in large part from previousthined mineralized material on the site. From Day 1

of operations, it i s Av a loogiedrsenvironnental liabiltyo ¢ o n't
and eventually result in the full rehabilitation of this brownfiedis.

The PEA mine plan as developed by Micon is based on the updated mineral resource
estimate disclosed in the Companyds new r el
model primarily involves processing of the 5.87 million tonne (Mt) stockpilereviously

mined oxidized lowgrade mineralization, supplemented by the selective mining of 9.2 Mt of
nearsurface fresh highegrade tin mineralization from the Main and Baby Zone deposits.

The development model utilized by the PEA contemplates a giioduschedule averaging
1,300 tonnes per annum of a 55% tin concentrate for 19 years, with tin concentrates being
sold and shipped for treatment in international markets. The PEA concludes that the small
scale redevelopment model is economically viable aurrent tin prices in the range of
USD20,000 to UH22,000/t. Assuming an average-fgoward tin price of U$21,038/tonne

(as forecast by the World Bank Commodity Price outlook for 2020), and an exchange rate of
CAD1.30/USD, the Project has an indicated-fax IRR of 15.0% and an NPV ofAD17.9

million at an 8% discount rate. This is after taking into account all costs associated with the
proposed environmental rehabilitation process. The initial capital cost is estimated at
CAD31.5 million and average mnal revenues from sales are calculated AD17.75
million vs. annual production costs oAD11.6 million.

The rehabilitation plan involves both the removal of acid generating surface stockpiles
together with the concurrent sealing of the existing wgslistorage facility (TMF) to prevent
further acid generation. The freshly mined tin mineralization from the Main and Baby Zones
will serve an important purpose in the site rehabilitation concept by allowing for the
generation of clean tailings (by frottotation) free of sulphide minerals. These clean tailings

will be used to create the cover for the existing TMF which once rehabilitated can then be
returned to beneficial use. The zinc/indium/copper/iron sulphide mineralization removed by
the flotation wil be appropriately disposed of underwater within one ofntiveed-out pits
although recent rises in prices for some of these metals could result in the material becoming
a source of additional revenue oncegrpded.
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Micon understands that Avalon anticipatthat through the utilization of an existing TMF

and site infrastructure as well as the focus on environmental remediation, the permitting and
approvals process for the project will be much shorter than for a new, greenfield mine
development. There isrehg community support for the Project, as well as from local
politicians, First Nations and environmental NGOs. Avalon is also in discussions with a
number of local businesses towards collaboration on future opportunities during project
development, thraghout the operating life and for utilization of the site once rehabilitated.

While the results of the PEA indicate economic potential, there are a number of opportunities
that Avalon is pursuing that could further improve Project economics. One of the mos
promising of these is the potential to upgrade the feed material to the processing plant
through oresorting. Results from an initial evaluation were very encouraging and the results
from a second evaluation are currently awaited. If these resultst rigftese of the earlier

work, then further testwork or a piloting program is being considered.

Successful application of the eserting process technology offers a number of benefits to

the Project model. By rejecting nanineralized waste rock ahead bémill, the capacity of

the processing plant can be reduced and both capital and operating costs lowered. It may also
open the door for economic recovery of tin from other mineralized materialsiotdbat are
presently considered too low in grade tetity processing. Alternatively, orgorting could

provide the means to significantly increase annual tin production from the same sized
processing facility over a shorter operating life.

|t i's Miconbés under standi ng EashkKemptvile Rropect t o
already attracted strong interest from a number of potential partners as well as others
interested in securing eféike of the tin concentrates (which are in short supply from non
conflict sources). Avalon has already signed ancetilie offtake agreement in the form of a
non-binding Memorandum of Understanding (MOU) with a welbwn, large tin smelting
company for all of the forecast East Kemptville tin production.
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1.0 SUMMARY

Micon International Limited (Micon) has been retained by Avalon Advanced Materials Inc.
(Avalon) to prepare a Technical Report under Canadian National Instrument 10143
which discloses the results of the preliminary economic assessment (PEA) foaghe E
Kemptville Tin Project (East Kemptville Project), Yarmouth Co., Nova Scotia.

This PEA has been prepared by Micon under the terms of its agreement with Avalon. As
discussed in the relevant sections of the report, Micon has prepared a mine plan and
schedule, has reviewed the metallurgical testwork carried out on the property, the mineral
processing flowsheet, has reviewed infrastructure requirements, prepared capital and
operating cost estimates and an economic analysis of the project.

The PEA is bsed on the open pit mining and processing of mineral resources contained
within two existing pits and an existirigw-grade stockpile to produce tin concentrate

only. One important aspect of this relativeiyallscalemining project is that iprovidesfor

a reduction in thdong-term environmental liability and evémal full rehabilitation of the
brownfield site

The effective date of thenineral resource estimate on which this PiEAasedis 7 May,
2018(see Avalorpress release dated 28 June, 20T8is resource estimate was prepared by
Avalon and is considered not to be materially different from the previous mineral resource by
Hains Engineering Company Limited (Hains Engineering), which is described in an Avalon
press release dated 31 Octob@14 Hains Engineering is independent of Avalon.

The Qualified Persons for this Technical Report are the following:

Dayan Anderson, M.S., MMSA (Micon).

Christopher Jacobs, CEng., MIMMM (Micon).

Richard Gowans, P.Eng. (Micon).

Jane Spooner, P.Geo. (Migo

William Mercer P. Geo(Avalon).

DonaldH. Hains, P.Geo(Hains Engineering)

Reid SmithP.Gea (Stantec)

=2 =4 =4 =4 A4 A

1.1 EAST KEMPTVILLE PROPERTY

The East Kemptvilldin-indium project is located on NTS map sheet 21A/04A and /05B in
Yarmouth County, southwestern Nova Scotia. The property is located approximately 180 km
southwest of Halifax, the provincial capital, and 55 km northeast of the town of Yarmouth
The siteaccessed from Yarmouth via Nova Scotia paved Highways 340 to Carleton and then
203 to the site. Yarmouth lies on Highways 103 and 101, approximately 300 km by road
from Halifax.
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Avalon holds a 100% interest in the pesty via Special Licence 5046Phe aea covered by
Special Licence 50462 includes the Closure Area represented by the former East Kemptville
Tin Mine property, which is currently under the managememRiofAlgom Ltd (RAL), the

surface rights holdeiThe Special Licence 50462sued to Avaloron 24 April, 2015 by the
Government of Nova Scotiss for a term of three years, renewable twice for one year. While
Aval ondés Speci al Licence 50462 is active,
against competing applications to parties wittivecapplications under consideratidks of

the date of this report, the Special Licence 50462 has been renewed by the Government of
Nova Scotia to 2 February 2019

1.2 HISTORY

Significant, greiserstyle tin mineralization was discovered in granitic outciopghe East
Kemptville areain 1978 by Shell Canada Resources Limited (Sh&hell initially drilled a

total of 136 diamond drill holes for a total of 12,450 m during 1979 and 1980, followed by a
further 23 diamond drill holes totalling 1,840 m in dentre of the deposit to test for grade
continuity between existing holes. Subsequently, an additional four diamond drill holes
totalling 490 m were drilled as part of an underground exploration and bulk sample program
conducted between September, 1984 Babruary, 1981.

The soutkcentral part of the deposit was also tested by 975 m of underground drifting during
the period from September, 1980 to February, 1981. The ramp access tested an area of
approximately 500 m by 350 m to a vertical depth of 50Anotal of 31,600 t of material

was extracted as a bulk sample and four underground diamond drill holes totalling 490 m
were drilled for comparative purposes. (RAL, 1983)

In 1982, the East Kemptville Deposit and surrounding claims were purchased frbrhyShe
Riocanex, the Canadian exploration arm of RAL. During 1982 to 1983, RAL conducted a
detailed due diligence of Shell és work and
during 1983 in preparation for a feasibility study and production ideceso completed in

1983.

The @enpit operation at East Kemptville commenced in the fall of 1985 with a reported
planned 17 years of produm at rates of 9,000 t/d of plant feed mateanad 5,000 t/d of
waste.This operatiorproduced high (50% Snnd low (21.4% Sn) grade tin concentrates a
copper concentrate (25% Cu) aadinc concentrate (50% Znghortly after commencing
production the operation ran into serious problems related to the recovery of tin by gravity
methods. A dramatic price decliné approximately 50% for tin on world markets in the fall

of 1985 put added pressure on the operation. Continued poor tin prices resulted in cessation
of operations in early 1992.

1.3 GEOLOGY AND MINERALIZATION

The East Kemptville Project is located withthe CambreOrdovician aged, Meguma
Terrane of mainland Nova ScatiEhe East Kemptville deposit is a greisen hostedC8iZn-



mineral
industry
consultants

con

INTERNATIONAL LIMITED

Ag-In deposit with the alteration and mineralization mostly affecting the East Kemptville
leucogranite (EKL).

Tin and base metalZ(-Cu-Ag-W) mineralization within the deposit is primarily fine to
mediumgrained and is associated with northeestding, subvertical and zoned, quartz
topaz, sulphiddearing greisens, veins, and stockworks that occur primarily in the sericite
silica-topaz altered portions of tHeKL nearwhere the East Kemptville Shear Zone (EKSZ)
meet the roof zone in contact with surrounding metasediments

The overall gross dimensions of the original potential economic mineralization at the Main
and Baby Zonebased on a cuiff grade of approximately 0.05% Sn are in the order of
1,500 m long, 350 m wide and 75 m to 150 m dé4gpst of this volume is represed by

the larger, Main ZoneThe smaller and discrete Baby Zone occurs a few hundred metres
southwest othe Main Zone within what is believed to be a structurally controlled, satellite
intrusion Mineralization between the Main Zone and the Baby Pit is referred to as the
Southwestern Extension of the Main Zone and is not exposed at surface but intersected i
drilling.

Cassiterite accounts for mogt90%) of the tin mineralization with stannite accounting for
the remainder. Zinc is primarily found as sphalerite and indium is associated with the
sphalerite. Copper is primarily present as chalcopyriteo#imet copper sulphide minerals.

1.4 EXPLORATION

Prior to the 2014 and 2015 drill programs, exploration by Avalon has been limited to regional
reconnaissance geochemical sampling and limited diamond drilling on the exploration
licences outside of the Speciatence area.

1.4.1 Avalon 2014 Drilling Program

Avalon completed an #ill/twin hole program consisting of seven HQ diamond drill holes
totalling 986 m in 2014T he pur pose of Aval onds 2104 dri
mineralization between the Main #e pit and Baby Pit, referred to as the Southwestern
Extension of the Main Zone, and at degthd to twin some selected historic holes as part of

a due diligence program to validate the historical drill results

In general, the geology and polymetalia + Zn + Cu zones encountered in the drilling are
considered to be typical of historic drill results reported by Shell and RAL in the Baby and
Southwest Extension Zone Ared&xilling was successful in confirming the known geology
andthe mineralizatiorassociated with the Southwest Extension of the Main Zone

1.4.2 Avalon 2015 Drilling Program

In 2015 Avalon completed the drilling ofwientytwo HQ dianond drill holes totalling
4,514m. The objectives of this program were tarther definition of mineral resarces,
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obtain additional gotechnical information fomine planning and epchemical information
for waste rock handling planning, and obtainbalk sample forpotential pilot scale
metallurgical testing.

The drill hole sample preparation and assagsdicted under best practice QA/QC
procedures with insertion of blanks and standards, as well as duplicate coarse sample
analyses at a secondary laboratory and core duplicates

1.5  SAMPLE PREPARATION , ANALYSES AND SECURITY
15.1 Avalon 2014 Drilling Program

Core was placed in numbered and marked core boxes at the drill site and a quick log
prepared. Avalon personnel transferi®akes to the core logging area whdrél core was
logged in detail and marked for sampling and all core photographed prior targampl

Sampling was typically undertaken on 1.5 m intervals within mineralized sedfions was

split using a manual core splitter, with the remaininrgdre reassembled in order in the core

box. Sample material was placed in plastic sample bags witpleammber marked on the
outside of the bag and a sample tag stapled to the inside fold of the bag. A duplicate tag was
placed in the core boPuplicate samples were obtained from drill core by splitting core in
half, with one half noted as the main saenphd the other half noted as the duplicate in the
sample log. Standards and blanks were inserted in the sample list ededgumeined basis.

Bagged samples were placed inl2flastic pails. The pails were sealed with secure lids and
taped closed anché sample numbers noted on the outside of the pail. Once a sufficient
number of samples had been prepared, samples were shipped by courier to ALS Canada Ltd.
(ALS) in Sudbury for initial sample preparation. After initial sample preparation, ALS
shipped thesamples to its Vancouver facility for assayifipeck sample splits were shipped

by ALS to SGS Canada in Lakefield, Ontario, and to Activation Laboratories Ltd. (Actlabs)

in Ancaster, Ontario

A total of 404 samples(excluding the 57 duplicates, stands and blank samplesyere
submitted to ALS for multelementanalyses Sixteen blanks, 15 standards and 13 field
duplicates were inserted into the three sample shipments to monitor contamination, accuracy
and precision

1.5.2 Avalon 2015 Dirilling Program

For the 2015 drill program, the sample treatment at the core logging facility was similar to
2014, with the exception that the sampl es
facility in either New Brunswick or Ontario, with the New Brunswick facilitijized except

in some cases where a backlog had built up in New Brunswick. In the latter case, the samples
were shipped direct to the Actlabs laboratory in Ancaster, Ontario



mineral
industry
consultants

con

INTERNATIONAL LIMITED

For the 2014 program, only a limited amount of sampling was undertaken-mineralized
sections (limestone and greywacke). However, in 2015, in light of the occurrence of
mineralization to the boundary of sampling, prior to the start of the 2015 drill program,
additional sections of unsampled 2014 core were split and assayedh asuine cases,
contained significant mineralization that was contiguous with existing known mineralization.

The initial sampleprocessing and analysis was completed by Actlabs (Ancaster, Ontario) and
the check samples sent to ALS (Vancouver, BC) for aisaly

153 Low Grade Stockpile Surface Sampling Program

In order to verify the metal grade of the lgnade stockpile, a surface sampling program was
completed in 2015A program was completed with two samplers to reduce sample bias, each
independently takim a sample at points at 50 m intervals across the length and width of the
low-grade stockpile, plus samples around one side of the bottom of the pile. The two samples
from the two individuals from each site were kept separate for analysis in order tigetees

any sampling bias on the part of one or other sampler. A total of approximately 270 kg was
collected with each sample being about 5 kg.

Samples collected from each site were shipped to Actlabs for analysis. Comparing these
analyses with the RAL Closure Plan (RAL, 1993) showed that the Avalon estimates for Sn
and Zn grades are within 11% of the surface samples quoted by RAL.

1.6 DATA VERIFICA TION

Data verification for the 2014 drill program and the resource database included the
following:

1. Comparison of 2014 drill core sample numbers against assay sample shipment lists
and sample receipt list.

2. Survey of dill collar coordinates by gualified Nova Scotia land surveyor.

3. Site visit and inspection of 2014 drilling procedures, core logging, and sampling by
HainsEngineering

4. Collection of due diligence ¥%ore samples and independent assaying of samples by
HainsEngineering

5. Comparison 02014 drill core assays against assay certificates.

6. Comparison of historic drill logs and assay certificates against the historic Excel
database used in the resource estimate.

7. Verification of historic Rio Algom Limited (RAL) QA/QC data.

8. Inspection of seldged historic drill core stored at the NSDNR Core Library in
Stellarton, Nova Scotia and verification of descriptions in historic drill logs by Hains
Engineering.
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9. Collection of due diligence ¥ore samples and independent assaying of samples
from selected ull core intervals of historic drill core stored at Stellarton by Hains
Engineering

In the opinion of author, the 201dampling and assay data and the historic drill hole and
assay data, as represented in the resource database, are reliable angsednirbeesource
estimation.

QA/QC measures employed for the 2014 drill program included the following:
Insertion of standards and blanks in the main sample batches

2. Assays of coarse duplicates to check sample preparation procedures and laboratory
precison.

3. Assays of pulp duplicates to laboratory analytical precision.

4. Coarse check samples assayed at two separate laboratories to check sample
preparation procedures and analytical bias.

Insertion of certified standard reference materials in check sasgdsy batches.

6. Internal laboratory QA/QC protocols incorporating the use of certified standards and
blanks and duplicate and repeat assays.

The review of the QA/QC data indicates no significant issues with respect to sample
preparation, assaying and laatory precision

Similar QA/QC protocols were followed in the 2015 drill program as previoushkd in

2014 The results on the standards and duplicates suggest that Actlabs may have a slight
negative bias in analyses in tin. As all biases present aoaied at levels below 10% and in

most cases less than 5%, the analytical data is considered acceptable for resource estimation.

Data verification of the historic sampling and assay data consisted of checking the reported
assay values contained in the Q& appendix of the RAL feasibility study against the
current assay data base and the available drill logs. The current assay data base is a
compilation undertaken by Avalon of all available assay certificates, drill logs and survey
data. The Shell and RAMWrill core assays are considered as acceptable for resource
estimation purposes

1.7 M INERAL PROCESSING AND METALLURGICAL TESTING

Avalon has conducted a number of testwork programsamples representintpe East
Kemptville deposit. Work began with SGS WK Cornwall, UK to develop a comprehensive
flowsheet to produce tin, copper, and zinc/indium concentrates using mineralized samples
from the Baby Zone deposit. This set the baseline for a subsequent test cam@20da at
Met-Solve who investigatedacovering tin (only) from the existing legrade stockpile.
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Testwork was undertaken by SGS UK using a R§blended composite from 1,140 kg of
material comprising 394 split drill core from the Baby Zofide testwork completed
included heavy liquid sinRbat tests, Bnd rod andball mill grindability tests, gravity

separation tests and flotation tests.

SGS UK was able to develop a flowsheet for the East Kemptiglpesit to produce copper,

zinc and tin concentrates. Copper recovery was estimated at 86.4% into a 20.7% grade
copper concentrate, zinc recovery was estimated at 84.5% into a 51.4% grade zinc
concentrate and tin recovery into a 50.5% Sn concentratestwasted at 76.8%.

Using the SGS UK test results as a basis, Avalon contracte@oa in Langley, BC (Met
Solve) in 2016 to undertake further flowsheet development testwork to recover tin from
East Kemptville mineralization. The testwork progranswaided into three phases:

1 Phase I: Use of falcon gravity concentrators at 3 different grind sizes (200, 150 and
100 Om) to determine the samplebds respons
of tin.

1 Phase II: Grind material to 200 um for the gtawougher stage, followed by a
regrind to 100 um for gravity scavenging. Gravity tailings were then floated to
attempt to recover additional tin.

1 Phase Ill: Locked Cycle tests of the best flowsheet configuration previously identified
in Phases | and .

The sample provided b4wvalon for the MetSolve testwork compriseabproximately 178 kg
of crushed samples from the East Kemptville-grade stockpile

The testwork resulted in the development of a flowsheet capable of producing a tin
concentrate a@aining up to 55% Sn with a tin recovery of approximately 60%. The material
will be milled to Ro £80 microns before being put through a series of centrifugal gravity
concentrators. The gravity concentrates will feed a magnetic separation circuit faigwed
simple sulphide flotation circuit to remove sulphides. The-sulphide flotation tailings will

be cleaned using final shaking table gravity circuit, the concentrates from which will be
collected and dewatered before being shipped to potential cerstom

Testwork also showed th&tilings from the gravity circuit can be treated through a bulk
sulphide flotation process to reduce contaigddhurto approximately 0.05%, making it a
suitable material for capping of the tailings dam
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MINERAL RESOURCE ESTIMATES

An updated mineral resource estimate for the East Kelepproject was completed on

7 May, 2018 (see Avalon news release dated 28 June, Z0B8)mineral resource estimate

is based on a block model prepared by Avalon and is summariZeabiel.1. The deposit

was subdivided into the Main Zone and the Baby Zone, which were interpolated separately.
The in situ unmined tin resources were estimated usistgric drill holes, data from drill

holes completed by Avalon in 2014 and 2015, and apashg topographic model. A tin

cutoff grade of 0.10% was considered as reasonable based on current mine plans and
historic cutoff grade used at the East Kemjfievmine.

Table 1.1
Updated Mineral Resource Estimate for the Main and Baby Zones

Cut-off Main Zone NE Baby Zone Total
Sl gr?&e) S Tonnes(Mt) | Sn(%) Tonnes(Mt) | Sn(%) T?Mn?)es Sn (%)
Measured 0.08 0.40 0.173 0.22 0.241 0.61 0.197
0.10 0.38 0.177 0.20 0.251 0.58 0.203
0.12 0.32 0.188 0.19 0.259 0.51 0.214
Indicated 0.08 27.89 0.133 1.72 0.194 29.61 0.137
0.10 20.91 0.148 1.48 0.211 22.39 0.152
0.12 14.84 0.163 1.27 0.228 16.11 0.168
Measured + 0.08 28.28 0.134 1.93 0.199 30.22 0.138
Indicated 0.10 21.29 0.148 1.68 0.216 22.97 0.153
0.12 15.16 0.164 1.46 0.232 16.62 0.170
Inferred 0.08 18.54 0.125 0.90 0.153 19.43 0.126
0.10 13.56 0.137 0.69 0.172 14.25 0.139
0.12 8.11 0.156 0.51 0.193 8.62 0.158
Notes:
1. CIM Definition Standards for Mineral Resources, 2014, were followed.
2. The Qualified Person for this Mineral Resource estimat@/idiam Mercer, Ph.D., P. Geo. (Nova Scotidhe
mineral resources are current adviafy 7, 2018.
3. The mineral resource estimate is based on 194 drill holes totalling 21,456 m drilled between 1979 and 1991 by
previous operators and 23 holes totalling 4190 m drilled by Avalon in 2014 and 2015.
4. Drill data were organized in Maxwell DataShaadd for estimation purposes were transferred to the Geovia GEMS
6.8.1 software, wherein the block model was developed.
5. Resources were estimated by interpolating composites within block models of 24 m by 24 m by 12 m blocks in the
Main Zone and 6 m by 6 oy 6 m in the Baby Zonénterpolation used th®rdinary Kriging method.
6. Inthe Main Zone, Measured material was defined as blocks interpolated with a search ellipse with radii of 40x20x15
m using 1836 samples, corresponding te63rill holes, indicatednaterial with a 120x40x18 m search ellipse and
the same number of samples, and inferred material with a 315x85x18 m search ellipse t&ingatibles
corresponding to -2 drill holes. In the Baby Zone, Measured material was defined as blocks interpwititesl
search ellipse with radii of 30x20x8 m using.® samples, corresponding teé63rill holes, indicated material with
a 48x33x12 m search ellipse and the same number of samples, and inferred material with a 95x65x24 m search
ellipse using 48 samplesorresponding to-2 drill holes (see Section 1.12 Resource Classification).
7. Prior to compositing, the assays were capped at 1% Sn, which corresponds to the 99th percentile of the tin assay
data, reducing the lengtlieighted mean of the tin assays by 9.4%
8. Mean density values of available data of 2.728tamd 2.784 t/were used for the Main and Baby Zones,
respectively
9. The resource estimate has been constrained using the Whittle pit described previously (Avalon News Réfease 15

February 25, 2015)



mineral
industry
consultants

con

INTERNATIONAL LIMITED

10. Several possible cuff grades are reported in this resource estimate. Based on past mining practice at East
Kemptville, a cutoff grade of 0.1% Sn is reasonable and preliminary cost and revenue values at the time of
estimation also suggest this is reasue.

11. Mineral resources do not have demonstrated economic viability and their value may be materially affected by
environmental, permitting, legal, title, sogiolitical, marketing, or other issues.

The Qualified Person (QP) for the Baby and Main Zoneenmal resources reported in the

PEA is William Mercer, P. Geowho is not independent from Avalon. However, these
current resource estimates have not changed significantly since the previous versions that
were prepared independenthy Hains Engineering wh its principal, DonaldH. Hains
(P.Geo), serving as the independent QP for the purpose of MlI0#8\News Release 143,

October 31, 2014).

There has been no change of the mineral resource estimate lowtgeadestockpile since
the previous estimatby HainsEngineeringwith an effective date of 16 November, 2015
(seeTablel.2).

Table 1.2
Low Grade Stockpile Estimated Inferred Mineral Resource
Grade (%)
Category Tonnes (Mt) sn 7n Cu
Inferred 5.87 0.112 0.100 0.61
Notes:

This estimate is as of 16 November 2015.

CIM Definition Standards 2014 were followed for mineral resources.

The independent Qualified Person for this Mineral Resource estimate is Donald

Hains, P.Geo., of Hains Engineering

4. Resources werestiimat ed by examination of historical RAL dat
sampling of the LowGrade Stockpile.

5. Mineral resources do not have demonstrated economic viability and their value may

be materially affected by environmental, permitting, legal, title, spoliical,

marketing or other issues.

wn e

1.9 MINERAL RESERVE ESTIMATES

No mineral reserves have been estimated for the East Kemptville tin project.

1.10 MINING METHODS

Avalon plans to engage a locally (Eastern Canada) based mining contractor to mine material
from the Rio Algom Ltd. (RAL) legacy stockpile, the Baby Zone pit and the Main Zone pit.
This contractor will be responsible for supplying, operating and maintaialinghining

equipment, trucks and mining related infrastructure.

The mine is envisaged as an open pit operation wsoanventionaldrill and blast process
and conventional truck and shovel methods for material movement.

For the PEA, the lifeof-mine (LOM) open pit mineable plant feed material within the
conceptual pit designs is 9.22 Mt, inclusive of Measured, Indicated and Inferred resources,
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with a total waste movement of 3.24 Mt for an average stripping ratio of 0.35:1.thWith
inclusion of an additional 5.87 Mt of Inferred resource from the RAL legacy stockpile, the
mine life is extended to 19 yeafihe mill feed rate usefr the designg 806,000 t/y.

The economic parameters used as inputs for the mine optimizationdesign are
summarized imMablel.3.

Table 1.3
Pit Optimization Criteria East Kemptville Tin Project

Parameter Unit Value
Mining Cost (Mill Feed) CAD/t mined 4.70
Mining Cost (Waste) CAD/t mined 4.70
Legacy Stockpile Rehandle CAD/t moved 1.25
Process Cost (Concentrator) CAD/t mill feed 7.85
Process Cost (Sulphide Flotation) CAD/t mill feed 0.63
G&A CAD/t mill feed 1.54
OverallPit Slope degrees 48
Processing Recovery (Sn) % 60.0
Metal Price (Sn) USD/t 20,656
Treatment Charge CAD/t conc 455
Transportation CAD/t conc 225
Exchange Rate USD to CAD 1.30

1.11 RECOVERY METHODS

The metallurgical process flowshdet the Project is based on the mineral separation and
recovery of a tin concentrate with a target grade of 5%ov&n. A small portion of the
copper, zinc, iron and indium will be collected into a sulphide concentrate which will be
appropriately disposeaf in the tailings facility unless a buyer for the material is foubata
gathered from both the SGS UK and Mgailve metallurgical tesprogramsalong with
historical information from previous operations and operating personnel was reviewed and
used as the basis for developing the flowsheet

Aval onds objective is to construct a simple
focused pury on tin recovery. It is acknowledged that this approach will result in a lower

than possible metal recovery, but it is believed that the low costs associated with such an
approach will outweigh any drop in recovery.

The PEA is based on the followingsasnptions derived from the testwork results:

1 806,000 t/y of stockpiled mineralized material will be fed to the concentrator at a rate
of 100 t/h.

9 Target primary grind &= 80 Microns.
The tin gravity concentrate grade of 55% Sn and tin recovery to coateeotr~60%.

1 Plant availability of 91.3% for the concentrator (8,000 h/y operating time).

1C
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1 Preliminary tin recovery will be by centrifugal concentrators with shaking tables used
to produce the final product.

1 Concentrate cleaning will include magnetic sepanaand flotation to remove iron,
copper and zinc sulphides.

A copy of the simplified flowsheet is included Figure 1.1. The flowsheet consists of
several converinal processes to produce a tin concentrate. This includes crushing, milling
and classification, a series of gravity circuits using fsgbed centrifugal concentrators
(HSCCs), magnetic separation and flotation to remove the metal sulphide before going
through a series of shaking tables. A bulk sulphide flotation circuit is also included in Year 6
of the operation to remove sulphides from the gravity tailings.

Benign flotation tailings will be filtered and used for capping the tailings faciling bulk
sulphides concentrate removed from the gravity tailingisbe combined with the sulphide
concentrate from the tin gravity circuit and stored under a cover of water to prevent
oxidation.

Figure 1.1
Simplified Flowsheet

)

CrUShing
( ) Bulk
Grinding HSCC Sulphide Filter Non-Sulfide Tailings>
Flotation
Magnetic
Separation Sulphide Conc.
3 > sulfide Tailings >

Sulfide I
% Tin Conc. >

Flotation

Shaking
Tables

1.12 PROJECT INFRASTRUCTURE

Existing roads on site allow easy access to the entire site for operations and maintenance. A
new haul road will be required from the mine pits to the processing plant. There is sufficient
infrastructure in the area to support the labour force required for the project operations and
no need is seen for accommodations at site.
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1.12.1 Power, Fuel and Water

Primary power to the site will be provided by Nova Scotia Power via an existing line which
will feed a new substation at site. Emergency/bagkpower will be provided by a diesel
generator.

Diesel storage and fueling stations will be provided on site for mobile equipment.

Raw water from the Tusket River will supply potable, fire and procedgsrwequirements.
Process water will be recycled to keep maigewater requirements to a minimuRrocess
water will also be extracted from the 2 existing pits or recycled from the TMF in order to
minimize raw water consumption and to also make the passsible for mining.

The existing water treatment facility which treats -offifrom the tailing facility will be
maintained for ongoing operations and modified as required to meet the new project
demandsalthough minimal changes are anticipated todzpiired.

1.12.2  Buildings, Communication and Waste Handling

The intention is to erect a single pragineered and pifabricated building that can house
the main processing plant (excluding crushing circuit), stores and workshop areas all under a
single roof

Proven, reliable and statd-the-art telecommunications systems will be provided at the site
for permanent operations and maintenance.

Waste materials (organic waste, hazardous and recyclable wastes, etc.) will be sorted on site
and disposed of offite using local contracting companies or existing municipal handling
facilities.

1.12.3 Concentrate Storage and Shipping

Concentrate will be bagged, containerized and stored at site before shipment on a regular
basis to the laydown area at the port in Shelburneadifax. On average, approximately

120t of concentrate will be produced per month requiring the transportation-5of 4
truckloads per month from the site to the port.

1.13 MARKET STUDIES AND CONTRACTS

For the purposes dhe PEA Avalon has undertaken antouse analysis of the markets for

tin concentrates during the course of which it has consulted with industry participants and
specialist consultants
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A tin price of USD21,038 /tonne has been used for the PEA, which is not only the World
Bank forecasfor 2020, but also is consistent with the LME price for tin during the first
quarter of 2018 (USD21,187).

1.14 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL O R COMMUNITY IMPACT

Following the completion of an environmental baseline study, impact assessment and
permitting, the East Kemptville mine operated between 1983 and 1992 at a production rate
approximately 4 times higher than that envisioned for this project. The overall site is
currentlyconsidered a brownfields site with ongoing perpetual treatment off nwater.

The East Kemptville site has long term environmental liabilities that are the result of sulphide
minerals that remaim the pit walls, low gradand waste rock stockpiles, and tailings, all of
which generate acid mine draina@@MVD) to greateror lesser extents. At this time, these
liabilities are being effectively managed by the surface rights holder through the collection,
treatment and release of treated water.

An agreement between Avalon, the surface rights holder and the Governmenadsdddia

will be required, prior to development of this project, which details how and when Avalon
will assume care and custody of the closed site. A letter describing this requirement was
signed by the Ministry of Natural Resources (now Nova Scotia Erergyines).

The start of operations is not anticipated to be subject to approvals under the Canadian
Environmental Assessment Act 2012 (CEAA) as the mine does not exceed any of the CEAA
triggers, including mine and mill tonnagé&he project is not antigated to have any new
impacts to terrestrial, fish or fish habitat, and will not impact any federally designated
wildlife conservations areas. The project will be subject to the Nova Scotia Environment Act
and associated regulations (including the Envitental Assessment Regulations), via the
provinci al AOne Windowo approach to mineral
Energy and Mines

Planned operations are an integral component of the overall mine rehabilitation strategy and
to mitigate thepresent and ongoing sources of environmental liability. The brownfields site
has known sawes of AMDto both surface and groundwater. These are now well understood
by Avalon and appropriate mitigations and closure plans identified for these historical
impacts have been developed, as well as for any impacts anticipated from future operations

Avalon is recognized for its leadership in Indigenous Engagement. It has already reached out

to the Mi 6kmag First Nati on t oramsakddo initiftee m a wa
dialog with them. Avalon has also initiated engagement with the local community.
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1.15.1 Capital Cost Estimate

The estimated Project capital requirements are summarizédhbte 1.4. All costs are

reported as Canadian Dollars (CAD$) with a base date dirst quarter, 2018. It should be

noted that, apart from the sulphide removal circuit in Year 5, provisions for nviggit

nor mal

y be designated as fAsustai

ni

ng

capita

The capital cost estimate for thigoject is considered to be at a scoping level with an

accuracy of +50%B5% and carrying ra average contingency of 18®6on tdal initial

estimated capital.

Table 1.4
Initial Capital Cost Estimate
CapexCAD x 1,000
Area Initial Plant Sulphide Removal
(Yea 5)
Mining 0 0
Concentrator 18,472 4,076
Tailings Disposal 544 0
Infrastructure 946 0
Total Direct Costs 19,962 4,076
EPCM 1,497 306
Freight & Transportation 861 188
Other Indirects 1,778 446
Total Indirect Costs 4,136 940
Owners Costs 1,000 500
Buildings & Tailings 750 100
Contingency 4,820 1,003
Total Capital Costs 30,688 6,620

Mining capital costs are assumed to be zero as the operation will engage a contract miner and
all mining related capital costs are built into the contract mining operating costs.

Excluded from the prproduction capital cost estimate is the allowance for dewatering the
two pits. This amount is estimated at CAD850,000, which increases the estimate to CAD31.5

million.

1.15.2 Operating Cost Estimate

A summary of the LOM average annual tsas presented ihablel.5.
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Table 1.5
Summary of Operating Costs

Category Ave. Annual Costs CAD/t CAD/t CAD/t

(CAD6 00 0) Milled Tin Conc.
Stockpile Reclaim & Mining 3,588 4.40 5,076 2,792
Concentrator Processing 6,556 8.04 9,274 5,102
Concentrate Transport 289 0.36 409 225
Remediation & Site Managemer 848 1.04 1,200 660
General & Administration 340 0.42 480 264
Total Production CostsCAD 11,583 14.25 16,439 9,044
Total Production CostUSD 8,910 10.96 12,646 6,957

1.16 ECONOMIC ANALYSIS

Micon has prepared this PEA of tReoject on the basis a discounted cash flow model,
from which Net Present Value (NPV), Internal Rate of Return (IRR), payback and other
measures dProject viability can be determined.

The technical parameters, production forecasts and estimates described elsewhere in this
report are reflected in the base case cash flow model.

1.16.1 Macro-Economic Assumptions

An exchange rate of CAD1.30/USD is applied in the base case, approximately equal to
current rates and to the trailing average over the past two years.

Micon has appliec real discount rate of 8% in its base case evaluation, approximating the
weighted average cost of capital (WACC) for Breject.

The base case cash flow projection assumes a constant price of USD21,038/t tin metal.

Nova Scotia mining taxes, and Caradfederal and provincial income taxes payable on the
Projecthave been provided for in the cash flow forecast.

No royalty has been provided for in the cash flow model.

The base caderojectannual cash flows are presentedrigurel.2.

This PEAis preliminary in nature; it includes inferred mineral resources that are considered
too speculative geologically to have the economic considerations applied tthétenould

enable them to be categorized as mineral reserves, and there is no certainty that the
preliminary economic assessment will be realized.

Before tax, he base case demonstratesiadiscounted paybackeriodof 6.7 yearsandan

IRR of 150%. At an annualdiscount rate 08%, the Projecthas anet present valugNPVg)
before taxof CAD17.8 million, and thepayback period extends ta29.ears.
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After tax, the base casendiscounted paybacgeriodis 8.0 years leaving a tail of 11 years
planned production and the Project has an IRR of D.6%. The NPVs after taxis
CAD5.6 million, and thepayback period extends 18.6 years

Figure 1.2
Annual Cash Flow
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1.17 RISKS AND OPPORTUNITIES

TheProjectas currently envisaged presetits following risks and opportunities.

1.17.1 Head Grade to Mill

The opportunity presented by the drill hole spacing is that there may be areas of potential
high-grade mining that are poorly defined and unrecognised at presend doe wide drill

hole spacing thus increasing the mine life and financial return. The operating cost schedule
provides CAD250,000 in each of Years 2 and 3 for conducting suitable drill programs within
both pits once they are dewatered.

1.17.2 Resources

Oppotunities exist to inarase resources for tReoject This includes expanding the existing
deposit resources as well as additional areas, suttted3uck Pond Zone and area west of

the Baby Pit.

There has been no examination of the possibility of undengl mining. Deep drilling on
the Baby Zone has suggested that tin mineralization continues close to 100 m below the
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bottom of the presently planned pits. A detailed examination of this data may reveal
underground mining potential in this and other ardéaseoproperty.

There are additional verjow-grade stockpiles on surface which could potentially be
processed if methods such as -ecgting are demonstrated to have the ability to- pre
concentrate the tin prior to the milling circuit

1.17.3 Tin Price

An analysis of recent historical tin prices indicates that the LME listed price for tin has been
above that value virtually continuously for more than the past 10 years. The LME listed price
as of 1 May 2018 is USD21,395 and the World Bank Commodity Riteeast indicates tin

a longterm price forecast of USD20,169 for 2025.

1.17.4 Tin Recovery

The tin recovery of 60% is based on the testwork program by-3&éte, and Avalon
believes that once the plant is up and running, this figure can be improvedNipobench

scale testwork, it is difficult to simulate the impact of recirculating streamsoamgtimize
recovery over time so material that would be captured from such streams often reports to
tailings during bench testing. With an operating plant, theeearas are fully recycled, and
operators have the opportunity to optimize recovery.

1.17.5 Mining

The forecast mining costs represent almost 30% of total production costs and are estimated
using typical industry contractor rates for open pit operations okibesUpon completion

of the proposed drilling to update the resource model, further mine design work and haulage
analyses are required before costing of the final tonnages of material (plant feed plus waste)
to be mined can be more accurately defined.

1.17.6  Stockpile Grade

The grade of the material in the stockpile has been estimated by two surface sampling
programs and by reviewing historical information, all of which produced similar results, and

as a consequence an Ai nf eryraraktérnarcensuttantrltie has
however, planned to complete a drill program of the stockpile as soon as financing is
available, partly to confirm the overall gradeit more importantly to map the internal grade
distributions and produce a more repreagw¢ schedule of feed grades shipped to the
processing plant from this source.
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1.17.7 Operating Life

The current operating life is 18.5 years; however, Avalon is confident that additional feed
sources will be identified, and thidse operating life will be extnded.

1.17.8 Purchasing Used/Refurbished Equipment

The capital cost estimate has assumed all equipment is purchased new, but there are
significant opportunities to reduce equipment costs, particularly for the crushers and mill, by
purchasing used/refurbishé@ms. Avalon is also aware of a number of used screens and
gravity concentrators that could potentially be acquired.

1.17.9 Revenue from Byproducts

No provision has been made for-gmding the sulphide concentrate into marketable copper
and zinc/indium corentrates for sale.

1.17.10 Foreign Exchange Rate

A lot of the mechanical equipment is being sourced from outside Canada and is priced in
American dollars. Similarly, all revenue is in USD. An exchange rate of CAD1.30:USD1 has
been used. Should the Canaddullar strengthen this would be positive in terms of initial
capex, but then negative with respect to subsequent revenue once in production.

1.17.11 Environmental Liability

By re-activating theProject Avalon will be inheriting a number of (currently) long term
environmental liabilities. However, by removing the igvade stockpile, capping the tailings
facility and depositing the balance of the tailings along with waste rock into the two pits,
Aval on bel iaevag®d &l dwall st r a tlimigayng theselond e e n
term liabilities.

1.18 CONCLUSIONS

Avalon has the opportunity to -@mmence commercial tin production from the East
Kemptville mine by establishing a smaltale operation processing ansinface, lowgrade
stockpile and higher gradeear surface occurrences within the existing pits.

Avalon consides the tin concentrate producese€Table 1.6) to be highly marketable. In
early 2018, Avalonhas entered into a nehinding MOU for the sale of all itorecast
production with a wetknown company that owns a large tin smelter. The formula used by
this customer for determining concentrate pricing has been used by Avalon in the financial
model.
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Table 1.6
Final Tin Concentrate Analysis

Element Sn Cu Zn Fe S Pb As Cd
Value (%) 55.22 0.009 0.014 0.57 0.08 0.005 0.002 <0.0001
Element Ni Co Bi Hg Se SiOz Mn Cak
Value (%) 0.006 <0.001 | <0.0001 | <0.0001 | 0.0001 9.04 0.35 0.55

The redevelopment model, as presently conceived, is an environmental remeBiatject
that will be financed through the sale of tin concentrates recovered in large part from
previouslymined mineralized material on the site.

The Projectenjoys strong support from the community as well as from local politicians, First
Nations and environmental NGOs. Avalon is also in discussions with a number of local
businesses towards collaboration on future opportunities including, amoeig,ashlong

term vision for redevelopment of the rehabilitated site.

The start of operations is not anticipated to be subject to approvals under the Canadian
Environmental Assessment Act 2012 (CEAA) as the mine does not exceed any of the CEAA
triggers ircluding mine and mill tonnages. TReojectwill not have any new impacts to fish

or fish habitat, nor will it impact on any Federal Wildlife Areas or Migratory Bird
Sanctuaries. Final Permitting and Approval for tRmjectis therefore expected to be
relatively short and simple.

1.19 RECOMMENDATIONS

The preliminary economic assessment presents an attr&tyectand the opportunity to
generate significant revenue for Avalon as well as remediating an environmental problem. It
is recommended therefore thiaé Project continues to the next stage of development.

1.19.1 Recommendations for the Next Phase of Project Development

1.19.1.1 Resources

1 The lowgrade stockpile should be drilled, sampled and assayed to increase the
confidence of the mineral resource estimate from an inferred category.

1 Once dewatered, a program of infill drilling is recommended for the Main and Baby
zones in order to impre the geological data base and to improve understanding of
the controls on mineralization and variability of grade. Also, it is likely there are other
areas of shallow, high grade material which could be added to the feed stock
particularly if the tin pice continues to trend upwards.

91 During the course of operations, additional exploration should be conducted on other
areas within and adjacent to the current property boundary in order to identify
additional resources (e.g., Duck Pond area where progpeaticonomic
mineralization has already been identified).
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1.19.1.2 Mining

1 The mine designs arferojectschedules should be completed to a more detailed level
using the revised mineral resources resulting from the work recommended above.

1 Mining contractors should be requested to provide a more detailed mining contract
proposal using thesgpdateddetailed mine plans and schedules.

1 The economic potential of mining deeper (either through open pit or underground
methods) should be investiggd for the Main and Baby Zone mineralization

1.19.1.3 Processing Plant

91 During the next phase of engineering, the proposed modulsarteffabrication and
assembly philosophy should be adhered to as it will not only keep tfienicapital
cost lower than nanal but will also facilitate either future expansion or plant
relocation to elsewhere once the East Kemptville resources have been exhausted.

1 There is an opportunity to run a short pilot campaign to assess and optimize the initial
Arougher 0 triormanceeThe pupasy of this will be predominantly to
fully optimize the grinding and classification circuit as minimizing egending of
the cassiterite is a key operating component. The rougher circuit operation will also
provide an opportunity to @pnize performance and confirm the expectation that a
recovery >60% is achievable.

1 The potential for using ofsorting to upgrade the plant feed should be further
investigated. This could have significant impacts on capital and/or operating costs
either tlrough the use of a smaller, cheaper processing plant or by significantly
increasing the tin output through the same plant but over a shortefréme. The
pretreatmentbyors or t i ng, of the fAvery |l owo grade
suitably gradd material to allow plant operations over a longer period.

1.19.1.4 Project Implementation

1 The current 16.8-month implementation schedule is tight, and where possible,
development activities should continue whisbjectfunding is being secured. Such
activitiescould include finalizing fixed equipment prices, confirming fabricators to be
used and negotiating various service and supply contracts.

1 There are various minor permitting studies which still need to be completed in order
to gain site access for initiagnconstruction activities. These studies should be
completedas soon as possibli@ order to prevent anyotential impact on the
implementation schedule.

1 Securing a final agreement with BHP still needs to be completed but this must be
subject to finalizinga mutually beneficial transition arrangement to minimize
Av al o #firénsexposure to the existing environmental liability.

1 The start of operations is not anticipated to be subject to approvals under the
Canadian Environmental Assessment Act 2012 (CEAA)he mine does not exceed
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any of the CEAA triggers including mine and mill tonnages. Phejectwill not
have any new impacts to fish or fish habitat, nor will it impact on any Federal
Wildlife Areas or Migratory Bird Sanctuaries. Final Permitting amproval for the
Projectis therefore expected to be relatively short and simple.

1.19.2 Budget

The budget prepared by Avalon for the next phase of work to develop the East Kemptville

Projecttowards production is presentedTable1.7 below.

Table 1.7

Budget for the Next Phase of Project Development

Proposed Work

Estimated Cost
(CAD)

Drilling and Resources Update

Drilling Stockpile

250,000

Economic Study Update

Mini Pilot Plant Trial

100,000

Preliminary Engineering and detailed cost estimates

300,000

Updated economic study and NI-481 report

100,000

Environmental

General studies and permitting applications

100,000

Total Proposed Budget (all items)

850,000

Mi con has reviewed Avalonés budget for the

Project and considers it to be reasonable.
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2.0 INTRODUCTION

Micon International Limited (Micon) has been retained by Avalon Advanced Materials Inc.
(Avalon) to prepare a Technical Report under Canadian National Instriign43-101
which discloses the results of the preliminary economic assessment (PEA) foaghe E
Kemptville Tin Project (East Kemptville Project), Yarmouth Co., Nova Scotia.

2.1 SCOPE OF THE REPORT
2.1.1 Mineral Resource Estimate

The mineral resource estimate on which this PEAased isdated7 May, 2018. This
resource estimate was prepared by Avalod & considered not to be materially different
from the previous mineral resource WByains Engineering Company Limite(Hains
Engineering, which is described in an Avalon press release dated 31 October, 2014.

The mineral resource estimates in this PR#ve been prepared in accordance with the
requirements of Canadian securities laws, which differ from the requirements of United
States securities laws. Unless otherwise indicated, all mineral resource estimates included in
this PEA have been preparedldoting CIM Definition Standards in accordance with N} 43

101. The NI 43101 is a rule developed by the Canadian Securities Administrators which
establishes standards for all public disclosure an issuer makes of scientific and technical
information concermg mineral projects. No reserves have been determined.

Canadian standards, including NI-481, differ significantly from the requirements of the

United States Securities and Exchange Commission (the SEC), and reserve and resource
information contained in this Technical Report may not be comparable to smidlanation

disclosed by United States companies. In particular, and without limiting the generality of the
foregoing, the term Aresourceodo does not eq
standards, mi neralizati on mesythendeterminaton la$ a s s i
been made that the mineralization could be economically and legally produced or extracted at
the time the reserve determination i s made.
permit the inclusion of information concensng fAmeasured miner al res
mi ner al resourceso or Ainferred miner al res
mi neralization i n mi ner al deposits t hat do
standards in documents filed withetlSEC. United States investors should also understand
that Ainferred miner al resourceso have a gr e
as to their economic and legal feasibility. It cannot be assumed that all or any part of an

Ai nf erradd rneismoeurr ceo exi st s, is economically
upgraded to a higher category. Under Canadi e
may not form the basis of feasibility or ghieasibility studies. Disclosure of the amouwft

minerals contained in a resource estimate is permitted disclosure under Canadian regulations;
however, the SEC normally only permits issuers to report mineralization that does not
constitute Ar eser v emaoe tdnnage Sutl @rade iolitrrefesencd © a s |
unit measures. The requirementsof N\ U® 1 f or i denti fication of

—
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same as those of the SEC, and reserves reported by Avalon in compliance witii(\I 43

may not qgualify as fAr es e dingly,sinformatiordoencernBidgc C st ¢
mineral deposits set forth herein may not be comparable with information made public by
companies that report in accordance with United States standards.

2.1.2 Preliminary Economic Assessment

This PEA has been prepared by Micamdar the terms of its agreement with Avalon. As
discussed in the relevant sections of the report, Micon has prepared a mine plan and
schedule, has reviewed the metallurgical testwork carried out on the prdapenyineral
processing flowsheet, has reviewv infrastructure requirements, prepared capital and
operating cost estimates and an economic analysis &frthect

Avalon owns the mineral rights to the East Kemptville Project and has been investigating
various conceptual réevelopment plans and@wmic assessments to evaluate the potential
for re-starting tin production at the mine.

Avalon initially investigated restarting the East Kemptville tin mine in Nova Scotia based on
the concept of returning therojectto its previous scale of produatigorocessing 10,000
tonnes per dagt/d) of materialto generate tin, copper and zinc concentrddese it became
apparent that the necessary capital for such an operation would likely prove difficult to
source, Avalon continued the study assuming oné/niiming andprocessing oimineral
resources contained withia low-grade stockpileand someshallow, relatively high-grade
zonesclose to the surface of tito existing pits (the Main Zone Pit and the Baby Zone. Pit)
This new operation would target tregfthese plant feed sources at an annual ra8@®000
tonnes to produce a tin concentrate only.

In addition to producing tin, th&roject has expandedto include the key objective of
remediation of the existing site through the treatment anéhguiwus deposition of the acid
generatingLow Grade Stockpileand capping of the existing tailings facility with low
sulphide tailings generated by the processing plant. This has the significant benefit of
reducing the existing site environmental risk dadg-term economic liability associated

with theProject The mining of the higlygrademineralizationensures subaqueous deposition

of all tailings and waste rock as well as helps to ensure the economic return to incentivize
investors, government and the prassurface rights owner to support fPrject

The capital and operating cost estimates were developed from first principles and generated a
production profile based on thmineralization available and metallurgical performance
indicators from various g#work programs. This data was consolidated into a cash flow
model which generated IRR and NPV figures used for assessing the likely economic viability
and performance of tHeroject

This report documents the findiEasglkemmviledl econ
Project
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2.2  QUALIFIED PERSONS ANDSITE VISITS

The Qualified Persons for this Technical Report are the following:
Richard Gowans, P.Eng.

Christopher Jacobs, CEng., MIMMM

Dayan Andersoryl.S., MMSA(QP).

Jane Spooner, P.Geo.

William Mercer P.Geo.

Donald Hains P.Geo

Reid SmithP.Gea

= =4 4 A4 A4 A4 -2

221 Site Visits

Site visits have been carried out by the Qualified Person as follows:
William Mercer P. Geo. Various occasions during 202916
DonaldH. Hains, P.Geo. 23-25 July and 3 September, 2014.

2.3 USE OFREPORT

This report is intended to be used by Avalon subject to the terms and conditions of its
agreement with Micon. Subject to the authors
this report as m NI 43-101 Technical Report on SEDARww.sedar.com pursuant to

Canadian provincial securities legislation. Except for the purposes legislated under provincial
securities |l aws, any other wuse of this repor

The requiements of electronic document filing on SEDAR necessitate the submission of this
report as an unlocked, editabRDF (portable document format) file. Micon accepts no
responsibility for any changes made to the file after it leaves its control.

The conclus ons and recommendations in this repor
light of the information available to them at the time of writilige Authors have relied on

data available in published and unpublished reports, information supplied by ibesvar
companies that have conducted exploration on the property, and information supplied
directly by Avalon. Micon has no reason to doubt its validity.

The authors and Micon reserve the right, but will not be obliged, to revise this report and
conclusiondf additional information becomes known to them subsequent to the date of this
report. Use of this report acknowledges acceptance of the foregoing conditions.

Some of the figures and tables for this report were reproduced or derived from reports written
for Avalon andRio Algom Ltd (RAL).
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2.4  UNITS

Unitsi n t his PEA ar e i n tniés(SI§ yntess otheewisé notece r nat i o
Cost estimates and other inputs to the cash flow model faPrbjecthave been prepared

using constant money terms, i.e., without provision for escalation or inflation. All costs are

presented in Canadian dollars (CAD) unless otherwise noted. Prices for metals are given in
United States dollars (USD) unless otherwise noted

The CAD:USD exchange rate assumption of 1/8a% beemusedfor cost estimates arttie
financial analysis.

2.5 LI1ST OF ABBREVIATIONS

Table2.1 provides a list of the abbreviations used in this report.

Table 2.1
List of Abbreviations

Abbreviation Term
° Degree(s)

°C Degree(sCentigrade

°F Degree(s) Fahrenheit

< Less than

> Greater than

eEm Micrometre(s) (micron = 0.001 mm)
% Percent, percentage

%RSD Percent relative standard deviation

A Ampere(s)

AA Atomic absorption

ABA Acid Base Accounting

Actlabs Activation Laboratories Ltd.

Ag Silver

ALS ALS Canada Ltd.

AMD Acid mine drainage

ANFO Ammonium Nitrate and Fuel Oil

As Arsenic

Avalon Avalon Advanced Material Inc.

B Billion

BMA Bulk mineral analysis

BQ Diamond drill core size 36.5 mm (inside diametecarfe tube)
Btu British thermal units

C Carbon

ca. Circa, approximately

CAD Canadian dollar(s)

CAD/t Canadian dollars per tonne

CANMET CANMET Mining and Mineral Sciences Laboratories
CEAA Canadian Environmental Assessment Act
CDN CDN Resourcé aboratories Limited
cfm Cubic feet per minute
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Abbreviation Term
CIF Cost insurance freight

cm Centimetre(s)

CNF Cost and freight

CTP Coarse Tailings Pile

Cu Copper

Cv Coefficient of variation

d Day(s)

DDH Diamond drill hole

DLC Davis Lake Complex

DMS Densemedia separation

dmt Dry metric tonne(s)

dtpd Dry metric tonnes per day

dwt Dead weight tonne(s)

dly Days per year

EKL East Kemptville leucogranite

EKSzZ East Kemptville Shear Zone

EMP Electron microprobe

ESIA Environmental and Social Impa&ssessment
F Fluorine

Fe Iron

FOB Free On Board

ft Foot, feet

ft Cubic foot, feet

FW Footwall

g Gram(s)

g Acceleration due to gravity

glcn? Grams per cubic centimetre

g/L Gram(s) per litre

g/t Gram(s) per tonne

GA General Arrangement

gal Gallon(s)

GHG Green House Gas (emissions)

gpm Gallons per minute

GPS Global positioning system

GWh Gigawatthour(s)

H Hydrogen

h Hour(s)

h/d Hours per day

ha Hectare(s)

HCI Hydrochloric acid

HDPE High density polyethylene

HF Hydrofluoric acid

HIMS High intensity magnetic separation
HP Horsepower

HQ Diamond drill core size 63.5 mm (inside diameter of core tube)
HSCC High-speed centrifugal concentrators
Hz Hertz

IP Induced polarization

ICP Inductively coupled plasma

ICP-AES Inductivelycoupled plasma atomic emission spectroscopy
ICP-MS inductively coupled plasma mass spectrometry
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Abbreviation Term
ICP-OES inductively coupled plasma optical emission spectrometry
ID? Inverse distance squared

in Inch(es)

In Indium

INAA Instrumental neutron activati@malysis
IRR Internal rate of return

ITA International Tin Association
ITRI International Tim Research Institute
K Potassium

k Kilo (thousand)

kg Kilogram(s)

kg/h Kilograms per hour

kg/m? Kilograms per cubic metre

ka/t Kilograms per tonne

km kilometre(s)

km/h Kilometres per hour

kPa Kilopascal(s)

kv Kilovolt(s)

kVA Kilovolt-ampere

kw Kilowatt(s)

kWh Kilowatt hour(s)

kWh/t Kilowatt hours per tonne

L Litre(s)

L/s Litres per second

LAN Local area network

Ib Pound(s)

lb/ft3 Pounds pecubic foot

LCT Locked cycle test

LHD Load-haukdump

LIMS Low intensity magnetic separator
LME London Metal Exchange

LOI Loss on ignition

LOM Life of mine

M Mega (million)

m Metre(s)

m® Cubic metre(s)

Mm3 Million cubic metres

Ma Million years

m/min Metres per minute

m/s Metres per second

mA Milliampere(s)

masl Metres above sea level

Mg Magnesium

mg/L Milligrams per litre

MIBC Methyl isobutyl carbinol

min Minute(s)

ML Million litres

mm Millimetre(s)

MMI Mobile Metal lon

Mo Molybdenum

MOU Memorandum of Understanding
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Abbreviation Term
MPa Megapascal(s)
Mt Million tonnes
MW Megawatt(s)
MWh Megawatt hour(s)
n.a. Not applicable
Na Sodium
NAD North American Datum
NAG Net acid generating
NDB Non directional beacon
NGO Non-Government Organization
NI 43-101 Canadian National Instrument-481
NN Nearest neighbour
NPV Net present value
NTS National topographic system
NSDNR Nova Scotia Department of Natural Resources
NSR Net smelter return
NQ Diamond drill core size 47.6 mm (inside diametecarfe tube)
ORE Ore Research & Exploration Pty Ltd
0z Ounce(s)
PAG Potentially acid generating
P&ID Process and instrument diagram
Pa Pascal(s)
Pa.s Pascalsecond
PAX Potassium amyl xanthate
Pb Lead
PMA Particle mineral analysis
ppb Parts pebillion
ppm Parts per million
QA Quality assurance
QA/QC Quality assurance/quality control
QEMSCAN Quantitative Evaluation of Minerals by Scaimg electron microscopy
QC Quality control
RAL Rio Algom Limited
RC Refining charge
RMA Reduced majoaxis
RNAV Random area navigation
ROM Run-of-mine
RQD Rock quality designation
RSD Relative standard deviation
S Second(s)
S Sulphur
SAG Semiautogenous grind
Sb Antimony
SD Standard deviation
SEM Scanning electron microscope
SG Specific gravity
Sl International system of units
Si Silicon
SIPX Sodium isopropyl xanthate
SMB South Mountain Batholith
Sn Tin
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Abbreviation Term
Sn(eq) Tin equivalent

t Tonne(s) (metric = 1,000 kg)

t/d Tonnes per day

t/h Tonnes per hour

tly Tonnes per year

Ta Tantalum

TC Treatment charge

TMF Tailings Management Facility
TSS Total suspended solids

UcCs Unconfined compressive strength
VHF Very high frequency

VOR VHF omni-directional range
WACC Weighted average cost of capital
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3.0 RELIANCE ON OTHER EX PERTS

Micon has reviewed and analyzed data provided by Avalon and its consultants and has drawn
its own conclusions therefrom. Micon has not carried out any independent exploration work,
drilled any holes or carried out any sampling and assaying on the property.

While exercising all reasonable diligence in checking, confirming, and testing it, Micon has
relied wupon Aval orPsctdata feom emevioast opavators ard framh e
Aval ondés explorati on e xPpogectinfermutatng its bpinbrh e Ea st

Micon has not reviewed any of the documents or agreements under which Avalon holds title
to the East KemptvilleProjector the underlying mineral concessions and Migemot
gualified to commenas to the validity of the mineral titledaamed. A description of the
properties, and ownership thereof, is provided for general information purposes only. The
existing environmental conditions, liabilities and remediation have been described where
required by NI 43101 regulations. These statame also are provided for information
purposes only and Micas not qualified to commerin this regard.
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4.0 PROPERTY DESCRIPTION AND LOCATION

The East Kemptville tiindium Projectis located on NTS map sheet 21A/04A and /05B in
Yarmouth County, southwestern Nova Scotia. The property is located approximately 180 km
southwest of Halifax, the provincial capital, and 55 km northeast of the town of Yarmouth, a
port with population of ggroximately 7,50qseeFigure4.1).

Figure 4.1
Property Location Map

5,200,000 mN

3w 000'002
3w 000'00€:
3w 00000
3JW 000°00S
3W 000'009

5,000,000 mN

LEGEND

Powerlines

z Roads
""" - ._‘, \ d c . g v, i o S - Avalon Rare Metals Inc 4,900,000 mN

: Active Claims

Coastal Outline

0 100.0
e —
kilometers

Source: Avalon, 2015.

Highway 203,constructed in the 1800s to facilitate the transportation of metal concentrates
to the port of Shelburne, crosses the property and links it with Shelburne and the port of
Yarmouth, both of which are on the Atlantic Ocean. Yarmouth is located some 45tlken to
southeast of the property. The highway is in reasonable condition eastwards from the
junction with Highway 101 but requires upgrading from the old mine entrance southwards to
Shelburne which is the intended port of shipment for concentrates from &agt\lle.

Site facilities at the East Kemptville property are showhigure4.2.
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Figure 4.2
Site Facilities Map
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4.1 PROPERTY TENURE

Avalon holds a 100% interest in the property via Special Licence 50462, which combines
Special Licence 1/12 (now expired) and supersedes Application 40032. The area covered by
Special Licence 50462 includdse Closure Area represented by the former East Kemptville

Tin Mine property, which is currently under the management of RAL, the surface rights
holder.

Figure4.3 shows the location of Special Licence 50462.
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Figure 4.3

East Kemptville Property Claim Map
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The details of the claims within Special Licence 50462 are summariZedbie4.1.

Table 4.1

East Kemptville Tin-Indium Project 1 Claims within Special Licence 50462

Map Number Tract _Speciz_al Licr_ence 50462 _
Number Claim Designation Units
21A/4A 81 M,N,O,P 4
21A/4A 82 AB,CE,F,GH,J, K,L,M,N,O,P,Q 15
21A/4A 83 J,Q 2
21A/4A 86 AB,G,H,JK,P,Q 8
21A/4A 87 Ato Q 16
21A/4A 88 Ato Q 16
21A/4A 105 AB,C,D,E 5
21A/4A 106 AB,C,D 4
21A/4A 107 AB 2
Total Claim Units 72
Ha 1,165.5
Acres 2,880

Except for claims 81M and 82A, B and C, the property is located on the site of a former tin
mine with existing closure and reclamation activities carried out by the private surface rights

owner. Given the closure and reclamation activities at the sitelatioks were deemed

withdrawn by the Government of Nova Scotia and exploration rights permitted only by way
of a special licence or special lease granted by the Minister with the approval of the Governor
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in Council in accordance with Section 22 of the Matdesources Act, SNS 1990, c 18 (the
East Kemptville Closure Area). The East Kemptville Closure Area is that property
withdrawn by the Government of Nova Scotia, with the boundaries clearly indicated on the
mineral licence maps of the government NOVARQre map system.

Pursuant to Section 22 of the Mineral Resources Act, the mineral rights covering a portion of
the East Kemptville Closure Area were first acquired by Avalon (then Avalon Ventures Ltd.)
as Special Licence 1/06 dated 1 August, 2006 andoapg by Order in Council on 21
September, 2006 (Special Licence 1/06). Special Licence 1/06 was for gdhregerm
ending 31 July, 2009, with allowance for two subsequent renewals of one year each with the
approval of the Minister of Natural Resourcé&pecial Licence 1/06 covered the area
described in NTS 21A4A, tracts 81, 82, 87, 88 for a total of 880 acres or 356 ha. Renewal
was contingent on Avalon undertaking work acceptable to the Minister. The work program
for Special Licence 1/06 totallggiAD2,250,000 to be completed by 31 July, 2009.

Due to time required to achieve agreement with RAL in order to gain access to the site,
Avalon was granted a renewed mineral licence from the Government of Nova Scotia in the
form of Special Licence 1/12 dated 14d@mber 2012. Special Licence 1/12 covered the
same area as Special Licence 1/06 and included the same expenditure requirements. Special
Licence 1/12 had a twgear term commencing 1 October, 2012 and ending 30 September,
2014. Due to extended access negioins, the Government of Nova Scotia granted an
extension for submitting work statements to 1 November, 2014.

As of 24 April, 2015, the Government of Nova Scotia issued Special Licence 50462 to
Avalon covering the entire East Kemptville Closure Areae Tibw Special Licence is for a
term of three years, renewabl e twice for on
active, the Mineral Resources Act provides protection against competing applications to
parties with active applications under consadien. (See Mineral Resources A8ections

22 (6) whi cNo applicaiionifod sespecial ficence shall be accepted for areas upon
which another application for a special licence is under consideratioraSeation30 which

pr ov iNbapgplicatignfor an exploration licence shall be accepted for areas that are
subject to an exploration licence, special licence,-noneral registration, lease, special
lease or application for any of them, unless the applicant holds the mineral right er non
mineralregistration )0

As of the date of this report, the Special Licence 50#2been renewdyy theGovernment

of Nova Scotiato 2 February 2019. Note that the pending application by Avalon for a
Mineral Lease in the same area is recorded on the officiah Nbmotia claim maps online
system with the note of application SLE50804.

4.2  SURFACE RIGHTS AND ACCESS

The surface rights overlying Special Licence 50462 are a mix of private and Crown
ownership. A portion of the Crown lands have been leased to RAL. In fmrdAralon to
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gain access to the lands to conduct field operations, consent of the Government of Nova
Scotia and RAL is required.

Avalon and RAL reached agreement on access terms and signed an Access Agreement as of
14 May, 2014 allowing Avalon to conduihe 2014 drilling program. The agreement expired
on 30 September, 2014 and was renewed for the 2015 drilling and other field operations.

Consent to access Crown lands was obtained from the Government of Nova Scotia pursuant
to the Permit for Mineral BXoration on Crown Land No. 60A 14 MEO1 dated 16 July, 2014

for the 2014 drilling season and Permit 60A 15 MEO1 (amended) for the 2015 drilling
season. These permits required Avalon to post an environmental performance bond for site
disturbances related toh e dr i | | programs. The 2014 per mi
reclamation activities after the drill program were approved by the Government of the
Province of Nova Scotia and the performance bond was refunded in September, 2014. A
further bond for @D5,000 was required and posted in 2015 to cover that drill season.

4.3 OTHER MINERAL CLAIMS

In addition to Special Licence 50462, Avalon has a 100% ownership of a ftintleer
exporation licences, 7923, 792%nd 50592 (see Table 4.2) totalling 132 claims that
surround and extend southwest from the area encompassed by Special Licence 50462. These
licences coveR,136.82ha 6,280acres). As of the date of this report, all these claims are in
good standing.

Table 4.2
Avalon Exploration Licences Adjacent to East Kemptville (as oAugust, 2018
Map Exploration Tract . . . . Expiry
Number Licence Number Claim Designation Units Ha Acres Date
21A4A 7923 89 E,M,N 3 48.56 120
B,C,D,E,F,G H,J,
21A4A 7923 104 K.L,M.N. O, P, Q 15 242.82 600
21A4A 7923 105 F,G H JKLOPQ 9 145.69 360
21A4D 7923 g |HSCODERGH 10| 16188 400 OkPeci®
A B,CD,F,GH,J
21A4D 7923 9 K.L P,Q 12 194.26 480
Subtotal 7923 49 793.21 1,960
21A4A 7925 86 E,F,L,MN,O 6 97.13 240
Subtotal 7925 6 97.13 240 | 01-Dec18
21A4B 50592 26 o, P 2 32.38 80
21A4B 50592 47 ﬁ E g D,F, G H,J 11 178.07 440
21A4B 50592 48 E,LLM,N,O,P 6 97.13 240
A, B CDEFG,H,
21A4B 50592 49 J,K,LLM,N, O, P, Q 16 259.01 640 19-Sep18
21A4B 50592 50 A B, G H 4 64.75 160
21A4A 50592 60 E,M, N, O 4 64.75 160
B,C,D,E F G, JK,
21A4A 50592 61 LLM.N.O,P,Q 14 226.63 560
21A4A 50592 72 AHJ 3 48.56 120
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Map Exploration Tract . . . . Expiry
Number Licence Number Claim Designation Units Ha Acres Date
21A4A 50592 84 A B, C, G H,J 6 97.13 240
21A4A 50592 83 g' EFKLMNO, 9| 14569 360
21A4A 50592 86 C,D 2 32.38 80
Subtotal 50592 77 | 1,246.48 3,080
Grand Total 132 | 2,136.82 5,280

4.4 OPERATING PERMITS

In order to complete the 2014 and 2015 drill programs on the property, Avalon was required
to file afiNotice to Drilld with the Government of Nova Scotia. As noted above, the permits
were granted for the drill programs as proposed with the requirement for posting an
environmental performance bond, which Avalon posted with the government. As all
performance bonds associtwith diamond drill programs in 2014 and 2015 have been
returned by the government, Avalon has no outstanding environmental obligations on the

property as of Juh2017.
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5.0 ACCESSIBILITY, CLIMA TE, LOCAL RESOURCES, INFRASTRUCTURE
AND PHYSIOGRAPHY

51 ACCESSIBILITY

The East Kemptville site is located 55 km by road east of the town of Yarmouth, Nova
Scotia, and accessed from Yarmouth via Nova Scotia pidigtdvays 340 to Carleton and
then 203 to the site. Yarmouiibks on Highway 103 and 10lapproximately300 km by road

from Halifax.

Highway 203 extends southeast to the town of Shelburne, where it connects to Highway 103
leading to Halifax and Yarmouth. When the East Kemptville mine was in operation, some
concentrates were taken by road t@lBhrne, a distance of approximately 55 km, where the
concentrate was transferred to ship Shelburne harbour. Shelburne harbour is among the
largest natural harbours in the world, being 10 nautical miles long, with depths ranging from
8 m at low tide tdl4.6 m at high tide. The harbour is open y&amd.

An existing air strip near Yarmouth can be used for access from outside the area and
discussions are underway regarding the possibility @ftreducing commercial flights to
Yarmouth to support théroject It is classed as an international airport with customs and
immigration facilities. The airport has two aspkaltface runways, one 5,000 ft (1,525 m)
long, the other 6,000 ft (1,830 m) long, and is capable of handling B737/A320 equivalent
aircraft

52 CLIMATE

The nearest weather station to the East Kemptville site is Yarmouth. The climate may differ
somewhat as East Kemptville is abo&tsn inland.

The Closure Plan for the mine sipeovidessome details on climate. The text below is
derived fromthis and from the websites www.weatherspark.com awnav.allmetstat.com
which publish a number of graphs of climatic variables. Records are available for the
Yarmouth Airport weather station over the course of agraye year, based on historical
records from 1982 to 2012. The Closure Plan states:

AThe regional climate is modified contine
with predominantly west to east continental air masses. Influxes of moist Atlantic
air may produce mild spells in winter and cool weather in summer. Measurable
precipitation days vary from about 160 near Yarmouth to about 100 to 120 days
inl and. Snowf al l account(RALf1893). about 13% o

Precipitation is seasonal with a wen maximum and late spring/early summer minimum
(SeeFigureb5.1). Annual total precipitation is in the 1,200 to 1,400 mm range. Median snow
cover duration varies from 100 days along the coast to 130 days inland. Based upon a small
period of record, the 2hour rainfall amount for a 5@ear storm is about 104 mm and for a
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100-year storm is about 111 mm. The frequency of occurrence of hurricane remnants, and the
short period of record (1982012) means that these figures provide a guideline only.

Figure 5.1
Monthly Average Precipitation

160 Yarmouth : precipitation (mm)

www .allmetsat.com

Source: www.allmetstat.com.

Mean daily temperatures range from about 17°C to 21°C irsomaimer to approximately
-3° t0-4°C in midwinter and are illustrated iRigure5.2. The range of about 23°C is much
wider than that found in a true maritime climate.

Figure 5.2
Daily Average High and Low Temperatures for Yamouth Airport

Daily average high = red, daily average low = blue.
Source: www.weatherspark.com.

These values can be compared to those contained in the baseline data records at the East
Kemptville mine site for the period 199®91, where mean daily tgmratures range from
about 18°C to 19.5°C in midsummer to approximately 0.6°€l1%6°C in midwinter. The
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