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1 Summary 
This report was prepared as a Resource-level National Instrument 43-101 (NI 43-101) Technical 
Report (Technical Report) for I-Minerals USA, Inc. (I-Minerals) by SRK Consulting (U.S.), Inc. (SRK) 
on the Bovill Kaolin Project (Bovill).  

1.1 Property Description and Ownership 
Section 1.1 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

The Project is a development stage open pit mining operation that will produce quartz sand, potassium 
feldspar (K-feldspar) sand, kaolin clay, and halloysite clay. The Project area has been mined 
historically for primarily clay products. This section summarizes information related to the property 
location, mineral titles, royalties and agreements, environmental permits and liabilities, and Project 
risks. 

The Project is located at geographical coordinates 46° 52' 43.5" N. latitude and 116° 25' 47.2" W 
longitude (State Plane, NAD 83, Zone 1103, Idaho West: 1 900 717 N, 2 454 671 E) in Latah County, 
Idaho, USA (Figure 4-1). The property currently totals 5,140.6 acres. The mineral leases are not 
adjoining, but are situated within three surveyed townships near the town of Bovill, Idaho. 

 

Source: HOR Engineering 

Figure 1-1: Location Map - Bovill Kaolin Project 
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1.2 Geology and Mineralization 
Section 1.2 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

Granitoid intrusive rocks of Cretaceous age underlie a large portion of the Helmer-Bovill area and form 
part of a body referred to as the Thatuna batholith, which was subject to intense weathering during the 
Miocene epoch. This resulted in much of the feldspar and at least some of the mica in the igneous 
body being altered to one or more varieties of clay minerals. The depth of this weathering may exceed 
100 ft along ridges and be less than 3 ft in some valleys. 

The presence of kaolinitic clay deposits provided the initial impetus for economic mineral development 
in northern Idaho. Plagioclase (Na- or Ca- bearing feldspar) is the least stable phase in the weathering 
environment, and it alters to form clay well before potassium feldspar (K-feldspar) and muscovite. K-
feldspar and the micas (biotite and muscovite) are relatively resistant to alteration during all but the 
most intense weathering. Quartz is impervious to alteration throughout the weathering cycle. In the 
Helmer-Bovill area, pits that were mined for kaolin in residual deposits contained mostly quartz, 
halloysite, kaolinite, and K-feldspar. The waste material is primarily quartz and K-feldspar, with Na-
feldspar (plagioclase) accounting for only a small proportion of the total feldspar. Residual clay 
deposits in the Helmer-Bovill area reflect this mineral distribution, and targeted commodities from 
strongly-weathered Thatuna granitoid are kaolin, halloysite, quartz, and K-feldspar. 

The Project hosts four different deposit types. These include primary Na-feldspar deposits, residual K-
feldspar-quartz-kaolinite-halloysite deposits, transported clay deposits, and K-feldspar-quartz tailings 
deposits. The residual deposits that are the subject matter of this report are derived from saprolitic 
weathering of the Thatuna granodiorite-granitic phases. In general, the Na-feldspar alters to kaolinite 
and halloysite. These clays are accompanied by residual K-feldspar and quartz. 

1.3 Status of Exploration, Development and Operations 
Section 1.3 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

During 2000-2001, a 41-hole diamond drill program, which focused on both the bedrock feldspar 
deposits and the residual deposits, was completed at the Project. Approximately 50% of the drillholes 
penetrated residual deposits at or very near the surface. A total of 4,063 ft. was drilled during this 
program. All holes were surveyed by Rim Rock Surveying. This work is described in two previous 
Technical Reports by Hodgson (2000) and Montgomery (2002). 

In 2003, a 12-hole, diamond drill program was completed at the Project, testing for unweathered 
granodiorite favorable for Na-feldspar over a broad area, although several holes intersected residual 
clays. A total of 1,333 ft. was drilled in this program. The core was split, sampled, and described in 
detail within a previous Technical Report by Clark (2004a) and in petrographic reports prepared for I-
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Minerals (Clark, 2003b and c; Clark, 2004b, c, and d). All holes were surveyed with a hand-held GPS 
with an accuracy of several meters. 

In 2007, a 28-hole, diamond drill program was conducted to further evaluate the residual deposits. Six 
holes on 200 to 600 ft spacing were located in the WBL Pit area. The remaining holes were spread 
over the entire property to test those areas believed to be underlain by the weathered Thatuna 
granodiorite, establishing several new prospective areas. A total of 3,529 ft was drilled during this 
program. The six holes located at WBL Pit were surveyed by Jamar and Associates, and all remaining 
holes were surveyed by handheld GPS with an accuracy of several meters. 

In 2010, a 10-hole, diamond drilling program was completed in the WBL Pit and Middle Ridge areas. 
Five holes were completed in each area, on 400 to 900 ft spacing. A total of 1,195 ft was drilled in this 
program. All holes were surveyed by Taylor Engineering using a differential GPS with centimeter 
accuracy. 

In 2011, a 66-hole, diamond drilling program was conducted in the WBL Pit and Middle Ridge areas. 
At Middle Ridge, 45 holes were drilled and at WBL, 21 holes were drilled. These holes were mostly 
located on 200 ft spacing with a few on 400 ft. A total of 7,747 ft was drilled during this program. All 
holes were surveyed by Taylor Engineering using a differential GPS with centimeter accuracy. 

In 2013, a 167-hole, diamond drilling program was conducted in the Middle Ridge deposit and in two 
new areas referred to as Kelly's Hump North and South. At Middle Ridge, 21 additional holes were 
completed to provide a drill pattern on 100 ft spacing in the area hosting higher halloysite grades. In 
the Kelly's Hump area, a Phase 1 program was completed with 17 holes spread throughout the 
elevated area of the north south trending ridge. These were generally spaced at approximately 400-
800 ft, with all except one located in the northern area. A Phase 2 program was completed with 113 
additional holes on 100 ft spacing in the Kelly's Hump North area, and 16 holes on 200 ft spacing in 
the Kelly's Hump South area. A total of 17,811 ft. was drilled during this program. The drillhole locations 
were first laid out by Taylor Engineering with a differential GPS, and then after the drill rig was set up, 
any offsets were measured with a tape measure. 

The drillhole database supporting the resource estimation of this report consists of 322 diamond core 
drillholes totaling 35,909 ft. (see Figure 10-1). The shallowest hole is 20 ft, the deepest is 260 ft, and 
the average is 112 ft. All drillholes are vertically oriented and none of the holes have downhole 
deviation surveys. Since all of the drilling is relatively shallow, the lack of downhole deviation survey 
has no material impact on the sample location. Since many of the older drillholes are located with a 
hand-held GPS their elevations do not match the current, high-resolution topographic surface. For this 
reason, all drillhole supporting the resource estimation of this report are draped onto the high-
resolution topography to provide a uniform basis of elevation control. Typically, the sample recovery 
was very good, ranging from 60% to 100%. The average core recovery is 87%. 
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Source: SRK, 2013 

Figure 1-2: Drillhole Locations and Resource Areas 
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1.4 Mineral Processing and Metallurgical Testing 
Section 1.4 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

The Bovill Project has been the subject of a number of comprehensive testwork programs extending 
back nearly a decade, the results of which indicate that commercial quantities and qualities of products 
can be produced from Bovill mineralized material using conventional technologies. The extent of the 
testwork performed and completed to date is sufficient for the completion of the engineering and 
costing contained in this Feasibility Study. 

HISTORICAL TESTING 

Mineralogical, beneficiation, and product characterization testing programs have been conducted by 
various investigators on behalf of I-Minerals. Testing was undertaken on material sourced from the 
Project site. This includes primary material from the Bovill deposit, as well as secondary material - 
referred to as "WBL Tailings" that was generated from a previous clay operation at the site during the 
1960s and 1970s. Relevant technical material generated as part of these programs was previously 
reported in the Preliminary Feasibility Study (PFS) prepared by SRK Consulting (April 20, 2014). A 
summary of the relevant results is presented here for convenience; however, the reader is referred to 
the original report for a complete appraisal. The data remain relevant and representative of the planned 
operations at the Bovill Kaolin Project. 

Much of the process development was conducted by two principal investigators, Ginn Mineral 
Technology (GMT) and the Mineral Research Laboratory (MRL) of North Carolina State University. 
GMT completed the developmental work on the clay circuit, employing bench-scale and pilot plant 
process demonstrations. Similarly, MRL carried out the development work on the sand circuit, also 
employing bench-scale and pilot plant process demonstrations. Both service providers produced 
products of a suitable grade and quality for detailed characterization, and suitable for commercial 
production. 

The bench-scale testwork conducted by GMT demonstrated the responsiveness of the clay to 
conventional physical and chemical beneficiation methods. Additionally, characterization of the 
products determined the presence of halloysite in the kaolinite concentrate. The bench-scale testing 
results were further reinforced with five pilot plant demonstrations. The first two were conducted in July 
2008 and July 2010 and were modest in scale. Subsequently, three additional small-scale pilot tests 
were conducted to explore alternative process flowsheet arrangements. The data generated from 
these tests confirmed the results of the previous tests, both quantitatively and qualitatively, including 
definition of the circuit for the recovery of halloysite. 

Additional testing and development were conducted in 2011 and 2012 on bulk samples and 
composites to confirm previous work and generate material for product development. Process 
development work focused on assessing alternative physical separation technologies for the 
kaolinite/halloysite preparation. Importantly, the results from this campaign of testing quantitatively and 
qualitatively confirmed the previous work, which improves the confidence in the viability of the process 
to generate saleable products. 



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report – Bovill Kaolin Page 6 
 
 

MHH/KD Bovill_NI43-101_TRR_Report_165800-110_Rev10_KD.docx April 2019 

Historical mining activities on the property, targeting the recovery of kaolinite, generated a feldspathic 
sand tailings material, which is referred to as WBL Tailings. These tailings are considered 
representative of the sand fraction of the material derived from the Bovill resource. Additionally, 
primary material derived from the historical WBL pit was used in testing. The sand material was 
prepared from the sand rejected as part of the clay testwork programs undertaken by GMT. 

Initial testing on the WBL Tailings by MRL focused on recovery of K-feldspar from quartz. Scoping 
beneficiation tests were conducted to identify candidate unit operations, operating conditions, and 
general equipment arrangement. A basic set of parameters for conventional beneficiation methods 
was established, which rendered the K-feldspar and quartz responsive to selective concentration. 
Subsequently, a comprehensive pilot plant campaign was undertaken based on the findings of the 
bench- scale testing. The objective was to determine engineering and operating data that would 
facilitate the design of a commercial process plant. A 35-ton bulk sample of WBL Tailings was 
processed on a continuous basis, facilitating the preparation of a sizable quantity of product 
concentrates as well as the optimization of unit operations. The process employed conventional unit 
operations and was successful in achieving the stated objectives. While this work successfully 
produced a high quality K-feldspar, it did not continue with the optimization of the quartz product 
fraction. The work stopped with a feldspar flotation tailings fraction, consisting primarily of quartz 
material which was suitable for further qualitative processing to achieve higher purity quartz products. 

MRL was also retained to provide definition of the quartz purification process. Mirroring previous 
development work on the K-feldspar flowsheet, MRL performed bench-scale testing to provide 
preliminary data to design and plan a more comprehensive pilot plant campaign. Pilot campaigns were 
conducted in late 2011 and again mid-2012, which demonstrated the ability to produce suitable quartz 
products from both WBL Tailings and primary material. Due to constraints on material, budget, and 
time, the processing regime was not optimized during these campaigns. 

The current testwork is mainly focused on the development of both sand and clay circuits, further 
product definition and characterization, and initial Original Equipment Manufacturer (OEM) equipment 
testing in preparation for detailed engineering. Previous testwork on the feldspathic sands provided 
engineering definition sufficient for the completion of engineering and feasibility assessment. 
Additional testing in 2015 confirmed earlier results, optimized the processing scheme, and added some 
refinements regarding purification of the products. 

1.5 Mineral Resource Estimate 
Section 1.5 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified.  

[Bart Stryhas, of SRK Consulting (US) Inc. constructed the geologic and resource models discussed 
below, which supported a Feasibility Study prepared by GBM and filed by I-Minerals in 2015. Matthew 
Hastings, also of SRK Consulting (US) Inc. has reviewed the data and information supporting the 
mineral resource statement compiled by Mr. Stryhas. Mr. Hastings is responsible for the resource 
estimation methodology and the resource statement by virtue of this review and any amendments to 
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the report describing the resource. Mr. Hastings is independent of the issuer considering all requisite 
factors in Section 3 of NI 43-101.] 

[The mineral resource statement is presented in Table 1-1. The resource is confined within a Whittle™ 
pit design. No cut-off grade (CoG) is applied to the resource because all recovered material in the 
resource estimation contains sufficient sand, kaolinite, or halloysite to be mined for a profit.] 

There are no known material impacts that could negatively affect the mineral resource as described 
herein. 
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Table 1-1: Measured and Indicated Mineral Resource Statement (As of October 26, 2015) 

Classification Location Tons 
(000s) 

Qtz & K-Spar 
Sand (%) 

Kaolinite 
(%) 

Halloysite 
(%) 

Qtz & K-Spar and 
Tons (000’s) 

Kaolinite Tons 
(000’s) 

Halloysite Tons 
(000’s) 

Measured 
Kellys Hump 3,540 75.98 13.08 3.86 2,688 463 137 
Middle Ridge 2,180 77.43 10.95 4.15 1,690 239 91 
All 5,720 76.53 12.27 3.97 4,378 702 226 

Indicated 

Kellys Hump 7,500 55.22 14.81 2.77 4,140 1,110 208 
Middle Ridge 5,140 58.85 17.91 3.61 3,023 920 185 
WBL Pit 2,900 58.43 13.31 1.62 1,694 386 47 
All 15,530 57.02 15.56 2.83 8,857 2,416 440 

M & I 

Kellys Hump 11,040 61.87 14.26 3.12 6,828 1,574 344 
Middle Ridge 7,320 64.39 15.83 3.77 4,713 1,159 276 
WBL Pit 2,900 58.43 13.31 1.62 1,694 386 47 
All 21,260 62.27 14.67 3.14 13,235 3,119 667 

Note that values presented here have been rounded to reflect the level of accuracy. 
Source: SRK 
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Mineral Resources that are not mineral reserves do not have demonstrated economic viability. Mineral 
resource estimates do not account for mineability, selectivity, mining loss and dilution. These mineral 
resource estimates include mineral resources that are normally considered too speculative 
geologically to have economic considerations applied to them that would enable them to be 
categorized as mineral reserves. There is also no certainty that these inferred mineral resources will 
be converted to Measured and Indicated categories through further drilling, or into mineral reserves, 
once economic considerations are applied. 

1.6 Mineral Reserve Estimate 
SRK has not performed study supporting this section of the report, therefore, it has not been included. 

1.7 Mining Methods 
Open pit mining methods will be utilized to extract all material. Four deposits have been identified as 
economic, with individual pits in each deposit. SRK has not performed study supporting this section of 
the report, therefore, it has not been included. 

1.8 Project Infrastructure 
SRK has not performed study supporting this section of the report, therefore, it has not been included. 

1.9 Environmental Studies and Permitting 
SRK has not performed study supporting this section of the report, therefore, it has not been included. 

1.10 Capital and Operating Costs 
SRK has not performed study supporting this section of the report, therefore, it has not been included. 

1.11 Economic Analysis 
SRK has not performed study supporting this section of the report, therefore, it has not been included. 

1.12 Conclusions and Recommendations 
Section 1.12 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 
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Based on the results of this FS, which demonstrate that the Project is both technically and economically 
feasible, it is recommended that I-Minerals pursue a program of further investment and development 
to complete the engineering, procurement and construction of the Project. The following activities are 
recommended to be undertaken as early as possible in the next phase of development, as both have 
schedule and completion impacts: 

• Confirmation testwork needs to be completed for final equipment selection, as well as to 
finalize the process plant water balance and utilities consumptions. The confirmation testwork 
is expected to cost about US$100,000 and take approximately 4 months to complete. 

• Activities required to bring electricity and gas to the site should be expedited, as this currently 
impacts the overall project completion. 
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2 Introduction 
2.1 Terms of Reference and Purpose of the Report 

This report was prepared as a National Instrument 43-101 (NI 43-101) Resource Technical Report for 
I-Minerals Inc. (I-Minerals) by SRK Consulting (U.S.), Inc. (SRK), HDR Engineering, Inc. (HDR) or 
collectively (the Consultants). The quality of information, conclusions, and estimates contained herein 
is consistent with the level of effort involved in SRK’s services, based on: i) information available at 
the time of preparation, ii) data supplied by outside sources, and iii) the assumptions, conditions, and 
qualifications set forth in this report. This report is intended for use by I-Minerals subject to the terms 
and conditions of its contract with SRK and relevant securities legislation. The contract permits 
I-Minerals to file this report as a Technical Report with Canadian securities regulatory authorities 
pursuant to NI 43-101, Standards of Disclosure for Mineral Projects. Except for the purposes legislated 
under provincial securities law, any other uses of this report by any third party is at that party’s sole 
risk. The responsibility for this disclosure remains with I-Minerals. The user of this document should 
ensure that this is the most recent Technical Report for the property as it is not valid if a new Technical 
Report has been issued.  

This report provides mineral resource and a classification of resources and reserves in accordance 
with the Canadian Institute of Mining, Metallurgy and Petroleum Standards on Mineral Resources and 
Reserves: Definitions and Guidelines, November 27, 2010 (CIM).  

Within this document, the term, “K-feldspar” refers collectively to the mineral members of the feldspar 
group containing a high potassium content, namely orthoclase, microcline and sanidine. In commercial 
terms, K2O is generally > 10%. The term “Na-feldspar” refers collectively to the mineral members of 
the plagioclase feldspar group containing high sodium content, namely albite, oligoclase and andesine. 
In commercial terms, Na2O is generally > 7%. The term “feldspar” refers collectively to a material 
mixture of either K-feldspar and/or Na-feldspar in undetermined ratios. The term “kaolin” is generally 
used as the name of a rock that is made up mostly or all of the clay minerals from the kaolinite group. 
“Kaolinite” and “halloysite” are two clay minerals in the kaolinite group and are hydrated 
aluminosilicates with platelet morphology. “Halloysite” contains extra water that causes an 
imperfection in its platelet, causing it to roll up, giving it a tube-like morphology. 

2.2 Qualifications of Consultants (SRK) 
The Consultants preparing this technical report are specialists in the fields of geology, exploration, 
mineral resource and mineral reserve estimation and classification, mining, geotechnical, 
environmental, permitting, metallurgical testing, mineral processing, processing design, capital and 
operating cost estimation, and mineral economics. 

None of the Consultants or any associates employed in the preparation of this report has any beneficial 
interest in I-Minerals. The Consultants are not insiders, associates, or affiliates of I-Minerals. The 
results of this Technical Report are not dependent upon any prior agreements concerning the 
conclusions to be reached, nor are there any undisclosed understandings concerning any future 
business dealings between I-Minerals and the Consultants. The Consultants are being paid a fee for 
their work in accordance with normal professional consulting practice. 
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The following individuals, by virtue of their education, experience and professional association, are 
considered Qualified Persons (QP) as defined in the NI 43-101 standard, for this report, and are 
members in good standing of appropriate professional institutions. The QP’s are responsible for 
specific sections as follows: 

• Brooke Miller Clarkson, CPG, SRK Senior Consultant (Resource Geology), is the QP 
responsible for Background, Permitting, and Geology Sections 4 through 12, 20, and content 
summarized from them in Sections 1, 25, and 26.  

• Matthew Hastings, MAusIMM CP, is the QP responsible for Mineral Resource Section 14, and 
content summarized from it in Sections 1, 25, and 26. 

The Certificate of Author forms are provided in Appendix A. 

2.3 Details of Inspection 
Mrs. Brooke Miller Clarkson conducted a site visit to the Project on March 18, 2019. She was met by 
Ms. Jamie Wold, Project Geologist of I-Minerals. Ms. Wold led a tour of the new core shed in Deary, 
Idaho, where representative samples from the main deposit areas were examined and laboratory 
testing processes were discussed. After the tour of the core shed, the afternoon was spent at the 
Project discussing the regional and local geology, inspecting the historic mining and materials, and 
discussing the locations of proposed facilities.  

2.4 Sources of Information 
SRK has used information primarily provided by I-Minerals or its consultants (GBM, HDR, Inc.) to 
prepare this technical report. This technical report builds on the results of prior technical reports and 
assessments completed by SRK (2010, 2012a, 2012b) and GBM (2016).  

2.5 Effective Date 
The effective date of this report is March 17, 2016. 

2.6 Units of Measure 
The U.S. System for weights and units has been used throughout this report. Tons are reported in 
short tons of 2,000 lb. All currency is in Q1 2019 U.S. dollars (US$) unless otherwise stated.  
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3 Reliance on Other Experts 
The Consultants’ opinion contained herein is based on information provided by I-Minerals throughout 
the course of the investigations. The sources of information include data and reports supplied by I-
Minerals personnel as well as documents referenced in Section 27. 

The Consultants used their experience to determine if the information from previous reports was 
suitable for inclusion in this Technical Report and adjusted information that required amending. The 
QPs, Matthew Hastings and Brooke Clarkson, have examined the data for the Project provided by I-
Minerals, and have relied upon that basic data to support the statements and opinions presented in 
this Technical Report. In the opinion of the QPs, the data is present in sufficient detail, is credible and 
verifiable in the field, and is an accurate representation of the Project.  

This report includes technical information that requires subsequent calculations to derive sub-totals, 
totals, and weighted averages. Such calculations inherently involve a degree of rounding and 
consequently can introduce a margin of error. Where these rounding errors occur, they are not 
considered to be material.  

The authors have relied upon the work of others to describe the geology, exploration, land tenure and 
land title in the state of Idaho, referring to Sections 4 – Property Description and Location and 4.2 – 
Mineral Titles and others. The information contained in these sections was obtained from “Report on 
the Helmer-Bovill Feldspar, Quartz and Kaolin Mineral Leases, Latah County, Idaho” prepared on 
behalf of I-Minerals by James L Brown, PG.  
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4 Property Description and Location 
4.1 Property Location 

Section 4.1 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

The Project is a development stage open pit mining operation which will produce quartz sand, K-
feldspar sand, kaolinite clay, metakaolin clay and halloysite clay. The Project area has been mined 
historically for similar products. This section summarizes information related to the property location, 
mineral titles, royalties and agreements, environmental permits and liabilities, and Project risks. 

The Project is located at geographical coordinates 46° 53’ 14.7” N. latitude and 116° 28’ 11.7” W 
longitude (UTM NAD 27 Zone 11 N, coordinates 5,192,807 N and 440,392 W,) in Latah County, Idaho, 
USA. (Figure 4-1). The property currently totals 5,140.64 ac in area. The mineral leases are not 
contiguous but are situated within three surveyed townships near the town of Bovill, Idaho. 

 
Source: HDR Engineering 

Figure 4-1: Location Map of the Bovill Kaolin Project 
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4.2 Mineral Titles 
Section 4.2 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

The Project area is located on endowment lands owned and administered by the IDL. These and other 
IDL holdings across the state of Idaho were granted to the state in 1890 by the federal government on 
the condition they produce maximum long-term financial returns for public schools and other 
beneficiaries. Therefore, IDL has a mandate for these lands to produce revenue to support the state’s 
public-school system and other state institutions. To achieve this, IDL manages these properties 
primarily for profit through the production of timber, livestock grazing, and the extraction of mineable 
materials. 

The State of Idaho endowments lands fall in two categories referred to as Fee Simple (FS) and 
Minerals Only (MO). The FS lands are where the State owns both mineral and surface rights. The MO 
lands are where the State owns mineral rights but someone else owns surface rights. The majority of 
the lands held by I-Minerals are FS. All mineral resources and mineral reserves described in this report 
are located on FS lands. By way of its mineral leases, I-Minerals has surface rights and legal access 
to the Project provided it meets all permitting and bonding requirements administered by IDL. In the 
State of Idaho, mineral leases are not required to be physically located in the field. The mineral leases 
are currently described only on paper by the U.S. Public Land Survey Grid.  

In 2002, I-Minerals acquired from Idaho Industrial Minerals (IIM), through its wholly owned subsidiary 
Alchemy Kaolin Corporation, 16 State of Idaho mineral lease applications in Latah County, Idaho, to 
cover deposits of feldspar, kaolin, and quartz located near Bovill, Idaho. In 2003, I-Minerals converted 
these applications to ten mineral leases and subsequently obtained two more mineral leases. The 
Project then consisted of 12 Idaho State mineral leases. Renewal applications for all 12 leases were 
filed on April 27, 2012 with a US$3,000 application fee. As part of the renewal process, the State 
converted the 12 mineral leases into 10 revised mineral leases which were issued on February 28, 
2013. Subsequently, during 2013 the State of Idaho granted one additional mineral lease to I-Minerals. 
At this time, I-Minerals holds 11 mineral leases totaling 5,140.64 acres. All these are valid until 2023, 
at which time; they can be renewed for an additional ten years. All leases are subject to rental fees of 
US$1.00/acre/y and a production royalty of 5.0% based on gross proceeds. The production royalty is 
prepaid at a rate of US$500/lease for the first five years and increases to US$1,000/lease for the 
second five years of the lease. Details of the mineral leases are listed in Table 4-1 and shown in Figure 
4-2. 
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Table 4-1: Mineral Leases 
Mineral Lease 
No. Township Range Section Legal Description Acres 

E410005 41 North 1 West 16 Govt Lots 1-2 N2SE 172.00 
E410006 41 North 1 East 18 Govt Lots 2, NE, E2NW, W2SE, W2SESE 377.75 
E410007 41 North 1 East 17 W2NE, W2NENE, SESE 140.00 
E410007 41 North 1 East  NW, N2SW, S2SWSE 260.00 

E410008 40 North 1 West 6 Govt Lots 9-11, SENW, E2SW, SWNE, 
W2SE 370.80 

E410008 40 North 1 West 8 SW 160.00 

E410008 40 North 1 West 17 NWNW and right of way in S2NE and 
N2SE 53.17 

E410009 40 North 1 West 6 E2SE 80.00 
E410009 40 North 1 West 8 S2NE, NENE, SE 280.00 

E410009 40 North 1 West 17 S2NW, NENW, N2NE. SENE, NWSE less 
right of way 269.50 

E410010 41 North 1 West 23 Govt Lots 5-8, E2SW 242.44 
E410010 41 North 1 West 23 Govt Lots 1-4, W2SE 242.52 
E410010 41 North 1 West 35 NWNW 40.00 
E410010 41 North 1 West 36 SESW, SWSE 80.00 
E410011 41 North 1 West 27 Govt Lots 1,2,4 117.19 

E410011 41 North 1 West 27 Govt Lots 3, W2NW, SENW, S2NE, N2S2, 
NENE 438.73 

E410012 41 North 1 West 24 Govt Lot 3 41.41 
E410012 41 North 1 West 36 NENW, NESW 80.00 
E410013 41 North 1 West 20 W2NE, NENE, W2SE, SESE 240.00 
E410013 41 North 1 West 21 N2, S2SW 400.00 
E410014 41 North 1 West 16 Govt Lots 3 and 4, NW, N2SW, S2NE 413.78 
E410014 41 North 1 West 24 Govt Lot 2, E2NW, NWNE 161.35 
E410015 41 North 1 West 22 N2SE, SESE, N2, NESW 480.00 

Total 5,140.64 
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Figure 4-2: Land Management/Ownership Map 
 

The QP has limited the review of the mineral rights held by I-Minerals to comparing the individual 
concession boundaries shown on plans to those depicted on the mining concessions. A legal review 
of the validity of the process I-Minerals went through to obtain the mining concessions has not been 
undertaken. 
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4.4 Environmental Liabilities and Permitting 

4.4.1 Environmental Liabilities 
Section 4.4.1 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

The Leases held by I-Minerals cover areas of historic open pit mining. These areas include open pit 
mines, waste dumps and tailings areas. At this time, there are no known environmental liabilities 
associated with the exploration work conducted by I-Minerals, and all activities to date are covered 
under general State and Federal authorizations for exploratory work. I-Minerals submitted an original 
bond of US$750 to the IDL to cover environmental liabilities associated with its exploration work. This 
bond remained in place throughout the work, but it was refunded in December 2012. On November 1, 
2010, the State of Idaho revised its bonding program, and since that time, I-Minerals has paid a 
reclamation bond of US$100 per lease per year. In addition, in June 2014, I-Minerals posted an 
additional bond in the amount of approximately $6,200 for additional exploration on currently held 
leases. All reclamation bonding is current through October 31, 2016, and the IDL has approved all 
reclamation conducted to date. 

SRK is not aware of any significant environmental liabilities at present which would preclude statement 
of mineral resources on the project and notes that significant work was done as a part of the 2016 FS 
and subsequent approval of an Operations and Reclamation Plan. 

4.4.2 Required Permits and Status 
Section 4.4.2 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, 
most recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

I-Minerals is currently permitted for the following activities at the Bovill Kaolin Project site (IDL mineral 
leased lands):  

Exploration Activities 

I-Minerals conducted exploration activities in accordance with Idaho Administrative Procedure Act 
(IDAPA) 20.03.02.060 - Exploration Operations and Required Reclamation. I-Minerals filed an original 
Notification of Exploration (NOE) to the IDL in 2000, which was subsequently amended for surface 
exploration and drilling programs. Exploration disturbances have been reclaimed and approved by the 
IDL. 
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Mining Activities 

I-Minerals is permitted through an approved Mine Plan of Operations and Reclamation Plan from IDL 
for the mining of approximately 10 acres of feldspathic sands from June through October for up to 10 
years (2012 through 2022). The feldspathic sands were deposited as tailings from clay mining 
operations that occurred on or near the Company's mineral leases between 1956 and 1974. These 
activities are conducted under a National Pollutant Discharge Elimination System's (NPDES) Multi-
Sector General Permit (MSGP) for Stormwater Discharges Associated with Industrial Activities (Permit 
Number IDR053100). The stormwater permit became effective on November 8, 2012 and has been 
extended until June 4, 2020. 

Permits to be Acquired for Project 

A review of Project plans identified a range of environmental permits, review processes, and 
authorizations required for construction, operation, and closure. Development of the Project will require 
approval of a Plan of Operations and Reclamation Plan by IDL (IDAPA 20.03.02), and an updated NOI 
for coverage under the NPDES MSGP for industrial activities (Sector J3: Mineral Mining and 
Dressing/Clay, Ceramic, and Refractory Materials). In addition, a State air quality permit will be 
required for emission sources, including dryer stacks and fugitive dust. Closure of the mine requires 
IDL approval of a Mine Site Reclamation and Tailings Closure Plan. Also, monitoring of certain 
resources will likely be mandated through the State mine permitting process as well as through the 
Federal NPDES stormwater general permit. I-Minerals will apply for water rights in the name of the 
State to withdraw water from the Section 16 Reservoir and from groundwater wells to help support 
mine activities. 

A goal of the Project design is to avoid disturbances in jurisdictional wetlands or other waters, so that 
a Clean Water Act Section 404 permit will not be required, or at most, be limited to Section 404(e) 
Nationwide Permit 14 for minor fill. No federal lands or federal permits (except for the stormwater 
general permits) are anticipated in the Project plans, and as such, a National Environmental Policy Act 
(NEPA) environmental review of the proposed Project is not anticipated (other than resource 
information required as part of the stormwater general permits). 

A description of permitting requirements, risks, and other important factors is provided in Section 20 
[of the 2016 GBM FS report referenced herein]. 

4.5 Other Significant Factors and Risks 
There are no other risks or significant factors known at this time that may affect access, title, or the 
right or ability to perform work on the Project. 
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5 Accessibility, Climate, Local Resources, 
Infrastructure and Physiography 
Section 5 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

5.1 Topography, Elevation and Vegetation 
The average elevation at the Project is 3,000 feet amsl (above mean sea level), with a topographic 
relief of approximately 200 ft. The area is largely covered with soil, but old workings (pits and trenches) 
and road cuts provide exposure to the underlying bedrock geology. The Project is located on the west 
side of the Potlatch River drainage area and consists of low foothills and ridges alternating with 
relatively wide, flat basins. Forested areas occupy the slopes and ridge tops, which are managed 
primarily for timber production. Conifer forest makes up approximately 50% of the overall Project area. 
Forest stands are early seral, highly fragmented, and lacking in the ecological functions and values of 
older, more contiguous forests. Grasslands occur in the basins alongside intermittent and perennial 
stream channels. There are several suitable locations at the Project site for potential tailings storage, 
mining waste disposal, and processing facilities 

5.2 Accessibility and Transportation to the Property 
The Project is located near the town of Bovill, Idaho, and is accessed by road by following Idaho State 
Highway 8 (ID-8) west for 0.4 mi, then turning right (west) on Moose Creek Road/National Forest Road 
381 and following for 5.5 miles. ID-8 is an improved two-lane road, while Moose Creek Road/National 
Forest Development Road 381 is a dirt/gravel road that provides access to State and Federal lands. 
In addition, access to specific areas to be mined will require either upgrades to former logging roads 
or construction of new access roads. 

The nearest, large communities are Moscow, Idaho (population 25,000), located about 28 miles west- 
southwest of the Project, and Lewiston, Idaho (population 32,000), located about 42 miles southwest 
of the Project. Transportation to and from the Project site will be with standard over-highway vehicles. 

5.3 Climate and Length of Operating Season 
The climate at the Project site, as described by the nearby Natural Resources Conservation Services 
Sherwin 752 weather station, is characterized by an average annual precipitation of 40.02 inches, with 
the highest values recorded between October and March. The annual minimum and maximum 
temperatures are 30.4°F and 55.3°F, respectively; with average monthly minimum and maximum 
temperatures ranging from 16.4°F to 42.6°F and 30.3°F to 83.2°F, respectively. 

Available records (1952 to 2010) from the Elk River weather station indicate an average total snowfall 
ranging from 0.1 inch in October to 27.5 inches in February, with a monthly maximum snowfall of 88 
inches. Average snow depth ranges from 1 inch in November to 75 inches in February. 
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It is expected that process operations will run year-round, with the majority of process areas being 
contained indoors. Mining operations will similarly be conducted year-round; however, provision has 
been made for ROM ore stockpiles with a minimum 30-day capacity in the event that weather prevents 
safe mining operations for any significant amount of time. 

5.4 Sufficiency of Surface Rights 
The surface ownership of the 11 mineral leases is a mixture of private land owners and the State of 
Idaho. The surface rights of the mineral leases specific to the resource estimation are owned and 
administered by the State of Idaho. 

5.5 Infrastructure Availability and Sources 
Electric power will be provided by Avista Corp. Approximately 4 miles of power lines will need to be 
constructed, including a 2-mile 115kv line to a substation, and a 2-mile 24kv line from the substation 
to the plant site. Natural gas is available to the Project from a natural gas pipeline that extends from 
Moscow to Bovill and is available to be used for the processing facility. Approximately 2 miles of natural 
gas pipeline will need to be constructed. 

Water required for processing will primarily come from a small reservoir north of the Project site. New 
wells located at the process plant site will provide potable water. Groundwater from drilled wells is 
typically used to serve domestic needs within the vicinity of the Project. 

The region has a long history of clay production, forestry, and farming. A labor force skilled in heavy 
equipment operation, trucking, and general labor exists within the surrounding communities and rural 
areas. Additional information about the local community is provided in Section 20 [of the 2016 GBM 
FS report referenced herein.] 
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6 History 
Section 6 summarizes the prior history of the Project. 

Section 6 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

6.1 Prior Ownership and Ownership Changes 
INTRODUCTION 

Hubbard (1956) defined an area in Latah County known to contain the most extensive clay deposits 
in north Idaho (Figure 6-1). The area is approximately 35 miles long, 12 miles wide, and extends across 
the center of the county, from Moscow to Bovill. Between initiation of mining in the area and 1956, 
Hubbard estimated that about 250,000 tons of clay was produced, with most of the clay used for 
refractory products. The area's production has been mostly for clay products with some quartz 
byproduct. A brief history of the area is described in the following sections. 

IDAHO FIRE BRICK AND CLAY COMPANY (1910-1955) 

Refractory clay was first produced near Troy, Idaho in about 1910 (Hubbard, 1956). Idaho Fire Brick 
and Clay Company (IFCC) opened a pit in 1913, which operated until 1955 when their plant was 
destroyed by fire. The Benson deposit (Figure 6-1) contains residual clay that was mined for many 
years by IFCC. It is believed that their name and/or ownership changed to Troy Brick and Clay 
Company during that time. 

U.S. BUREAU OF MINES AND U.S. GEOLOGICAL SURVEY (1942-1956) 

During WWII, the clays in eastern Washington and northern Idaho were examined as a possible source 
of alumina and a substitute for foreign bauxite ores. Domestic bauxite reserves were being depleted, 
and the importation of foreign bauxites was handicapped by transportation difficulties (Hosterman, et 
al., 1960). Both the USGS and USBM conducted extensive field studies that were followed by the 
drilling of 650 holes that totaled about 20,250 ft. From this work, over 300 Mt of clay were identified in 
this region with available alumina greater than 20%. About 90% of this tonnage was found in four 
deposits in Latah County; namely, the Bovill, Olson, Canfield-Rogers, and Benson deposits 
(Hosterman, et al., 1960). 
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Figure 6-1: Geologic and Index Map of the Latah County, Idaho Clay District 
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At the Bovill deposit, located just west of the city of Bovill, 11 holes were drilled on approximately 1,000 
ft spacing in a 900-acre area covering approximately 8,000 ft by 14,000 ft. The average overburden is 
about 10 ft thick, and the average thickness of the clay is 21 ft. Using a density of 2.15 g/cm3 for clay 
in place, Hubbard (1956) calculated an indicated clay resource of over 57 Mt, containing alumina 
averaging 21.8% and ferric oxide (Fe203) averaging 4%. Hubbard also estimated an additional inferred 
clay resource of 27 Mt at an adjacent 650-acre area, with a clay layer thickness of 20 ft, an available 
alumina content of 20%, and Fe20 3 of 4%. Both of these resource calculations are unconfirmed and 
uncategorized in terms of NI 43-101 requirements. 

THE ANACONDA COMPANY (1919, 1952-63) 

The Anaconda Company conducted independent evaluations on the Latah County clay belt during 
1919 (Stephens, 1960) and renewed their interest during the period from 1952 to 1963 (Hosterman 
and Prater, 1964). Their intent was to use the clay as a source of alumina for their new aluminum plant 
in Columbia Falls, Montana. Leases were taken on clay deposits in the clay belt and drilling programs 
were conducted. Several thousand tons of clay were extracted for pilot plant testing in order to develop 
an alumina-from-clay process (Miller, 1967). Anaconda's drilling in Latah County was done largely on 
the Olson deposit (Figure 6-1), and it defined a substantial resource (Hubbard, 1956). However, this 
resource should be considered uncategorized and unconfirmed in terms of NI 43-101. 

U.S. BUREAU OF MINES (1953-1963) 

In 1953, the USBM continued their search for viable clay deposits. They also investigated the potential 
of the contained silica sand for the glass industry. The USBM tested the Benson and Olsen clay 
deposits near the cities of Troy and Deary, Idaho, and then moved on to the Bovill deposits. Ninety-
seven samples were collected from 1,325 ft of drilling over an area covering 750 ft x 350 ft that is 
located 1.5 miles southwest of the city of Bovill near Idaho State Highway 8 (Kelly, et al., 1963). 

A.P. GREEN REFRACTORIES COMPANY (1956-1993) 

In 1956, A.P. Green Refractories Company purchased all the remaining assets of Troy Brick and Clay 
and acquired a lease on Section 9, T.40N, R.1W (Figure 6-1) north of Helmer, from which they 
produced refractory clay. They processed the clay by air flotation to produce two grades of refractory 
clay. Production continued until the early 1990s when Hammond Engineering purchased one pit from 
A.P.Green. This pit produced sedimentary clay for ceramic applications. Total production from the area 
during this period is estimated to be 250,000 t. 

J.R. SIMPLOT COMPANY (1956-1974) 

In 1956, the J.R. Simplot Company (Simplot) of Boise, Idaho, acquired leases covering the Bovill 
deposits. In a cooperative program, Simplot and USBM drilled 240 holes (99 of which were on 50 ft 
centers) and conducted washing, pyrometric, mineralogical, and beneficiation tests (Kelly, et al., 1963). 
By 1962, Simplot had built the Miclasil processing facility to process the clays for production of paper 
fillers and specialty ceramics (Hosterman and Prater, 1964). Production initially came from pits in the 
Bovill deposit as defined by Kelly, et al., (1963), which was sedimentary clay from the Latah formation 
located directly south of the Miclasil processing facility. Simplot shifted production to residual clay 
deposits in the granodiorite, as this source proved more satisfactory for paper filler (Hosterman and 
Prater, 1964). Shown on Figure 6-1, the pits exploited by Simplot for residual clays were the WBL 
north and south pits located in Section 23, T41N, R1W; the Moose Creek Clay Mine in Section 28, 
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T41N, R1W in the Moose Meadows area; and the Stanford pit in Section 5, T40N, R3W. Simplot 
operated their plant until 1974, when it was sub-leased to Clayburn Industries of British Columbia 
(Rains, 1991). Clayburn operated the property for only a few years, calcining clay that was shipped to 
Canada and processed into super duty and 70% alumina bricks. In 1994, the plant was dismantled, 
and the property partially reclaimed. 

SEVERAL COMPANIES (1983-1986) 

During the mid-1980s a number of companies began exploration work in the Helmer-Bovill area to 
identify clays suitable for use as paper fillers and coaters. The University of Indiana, Nord Resources, 
Miles Industrial Mineral Research, and Cominco American all conducted work on the Helmer-Bovill 
area deposits. In 1985-86, the Erikson-Nisbet Partnership formed a consortium of companies to 
develop new processes for beneficiation of the clays, but the introduction of precipitated calcium 
carbonate (PCC) fillers for paper reduced the demand for kaolin fillers. 

NORTHWEST KAOLIN INC. (1999-2002) 

Northwest Kaolin Inc. was formed to explore new markets for kaolin, and to develop new processing 
techniques. In December 1999, Northwest Kaolin entered into a joint venture, option to purchase 
agreement with Alchemy Kaolin Corporation (Alchemy), which had applied for 16 State of Idaho 
mineral leases in the Helmer-Bovill area to explore and develop kaolin resources in the area. The 
agreement was subsequently revised in 2002, when Idaho Industrial Minerals (IIM) purchased 
Northwest Kaolin Inc., and all assets were transferred under agreement to Alchemy. 

HAMMOND ENGINEERING (1998-PRESENT) 

Hammond Engineering currently operates a small raw clay operation on the old AP Green Refractories 
pit north of Helmer. The operation produces about 1,300 tons of clay from the Latah formation annually. 
Customers include Wendt Pottery in Lewiston, Idaho, which produces a buff-firing porcelain ceramic 
body; and Clayburn Industries, which uses the clay as a binder for refractories. Current reserves, which 
are considered historic and were not prepared in accordance with NI 43-101, are 1.65 million tons, 
based on 50-ft drill centers. The same clay unit is projected to extend onto an adjacent I-Minerals 
mineral lease. 

I-MINERALS INC. (1999-PRESENT)

Since 1999, I-Minerals has acquired mineral leases covering several thousand acres; compiled an 
extensive database on the results of previous operations in the area; performed chemical, physical, 
and beneficiation tests on potential products; and conducted four diamond drilling exploration 
programs. These programs are described in Section 10. 

In 2002, I-Minerals acquired from IIM, through its wholly-owned subsidiary, Alchemy, 16 State of Idaho 
mineral lease applications in Latah County, Idaho, to cover deposits of feldspar, kaolin, and quartz 
located near Bovill, Idaho. I-Minerals subsequently converted these applications to 11 mineral leases 
that contain an aggregate 5,141.5 acres. 
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7 Geological Setting and Mineralization 
This Section summarizes the regional and local geology and mineralization found in the deposit. 

Section 7 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

7.1 Regional Geology 
The regional geology is dominated by Precambrian sedimentary rocks of the Belt Supergroup (Belt), 
which have been strongly deformed and intruded with granitic phases of the Idaho Batholith during the 
Cretaceous age Sevier Orogeny.  

During the Middle Proterozoic, the area was dominated by a large intra-cratonic basin that was 
subsiding along syn-sedimentary faults. The basin sediments comprise the Belt which range in age 
from about 1,470 to 1,400 Ma. The oldest units consist of the Lower Belt sequence, these are overlain 
by the Middle Belt Carbonates and the youngest are the Missoula Group. 

The Belt sediments are believed to have remained relatively stable until approximately 1,350 Ma when 
portions of the basin were affected by compressional tectonics of the East Kootenay Orogeny. This 
orogeny was followed by rifting of the basin during the late Proterozoic-early Paleozoic when large 
portions of the sediments were transported away, and the western margin of North America was 
developed.  

The next major tectonic event occurred during the Cretaceous Sevier Orogeny. Early compressional 
tectonics dominated the area forming large-scale folds, reverse and thrust faults. During the late 
Cretaceous, the Bitterroot Lobe of the Idaho Batholith was emplaced in the region. The intrusive rocks 
described below were formed during this event.  

The most recent, significant, geologic event was the deposition of the Columbia River Basalts (CRB). 
The CRB consist of a large plateau flow sequence of Miocene age (6 to 17 Ma). The lavas are 
distributed over an extensive area covering portions of Idaho, Oregon, and Washington. Minor 
extensional block faulting has resulted in much of the present landscape. Figure 7-1 illustrates the 
regional geology of the Project. 
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Source: I-Minerals, 2016 

Figure 7-1: Regional Geology 

7.2 Local Geology 
Belt Series (pm) 

The Precambrian metasediments of the Belt series are the oldest rocks in the Bovill-Moscow area and 
form the basement for the entire area (Tullis, 1944). The Belt series rocks crop out primarily in the 
northern and eastern sections of the Property. They form a high-grade metamorphic facies 
assemblage that includes gneiss, schist, and minor meta-quartzite, meta-argillite, and meta-siltite. 

Thatuna Granodiorite 

Granitoid intrusive rocks of Cretaceous age underlie a large portion of the Helmer-Bovill area and form 
part of a body referred to by Tullis (1944) as the Thatuna batholith. He believed that this intrusive body 
was separate from the Idaho batholith, owing to the distance between the two. However, Priebe and 
Bush (1999) consider the Thatuna granodiorite to be a lobe of the Idaho batholith. Tullis (1944) 
reported the Thatuna lithologies to consist predominantly of granodiorite with subordinate adamellite, 
tonalite, and granite. The principal mineral constituents are quartz, plagioclase feldspar, K-feldspar, 
and biotite with trace to minor amounts of muscovite, garnet, and epidote. The batholith is medium- to 
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coarse-grained granular, and porphyritic textures are common. Erosion of the Thatuna batholith 
developed a mature topography where it is exposed in Latah County (Kelly, et al., 1963).  

Recent geological mapping done for the benefit of this Project, detailed in an internal company report 
by Clark (2003a), identified a previously undescribed phase of the Thatuna batholith, referred to as 
the Kmcp. The Kmcp is interpreted to be a border zone of the intrusion that occurs along the interface 
between the main-stage, coarse-grained, and porphyritic Thatuna batholith and the Precambrian Belt 
series roof rocks. Intrusion into cooler roof rocks resulted in a distinctive and texturally diverse unit 
characterized by dominant granular medium-grained and subordinate coarse-grained and pegmatoid 
textures, the lack of well-developed porphyritic textures and the presence of Precambrian xenolithic 
paragneiss, paraschist and metasiltite blocks inherited from the roof rocks. Where unaltered, the Kmcp 
intrusive rocks contain a primary assemblage of plagioclase, K-feldspar, quartz, biotite, and muscovite, 
and are predominantly of granodioritic to granitic composition. The porphyritic main body of the 
Thatuna batholith (Kg, Kgd) does not appear to crop out within the mapped part of the Helmer-Bovill 
area.  

According to Clark (2003a), the Kmcp derives its distinctive character from high-level interaction with 
the Precambrian metasedimentary roof rocks. More rapid cooling in the contact zone produced a 
dominant medium-grained, non-porphyritic, granodioritic unit in contrast to the coarser-grained, 
porphyritic granodiorite lithology that characterizes the deeper main stage of the batholith (Kg, Kgd). 
In the roof zone, hydrous mineral-bearing xenolithic blocks of the Precambrian Belt series 
metasediments were entrained by the intruding magma and outgassed of their volatile component. 
The outgassing contributes to the creation of pockets of hydrous granitic liquid proximal to the 
Precambrian blocks. These pockets crystallized subsequently into coarse-grained to pegmatoid 
granite pods that are distributed within the larger body of medium-grained granodiorite. Owing to the 
physicochemical conditions of crystallization within the hydrous pods of granitic liquid, the resultant 
solidified rocks show a stronger tendency toward higher proportions of K-feldspar relative to 
plagioclase and higher K2O/Na2O ratios than does the dominant medium-grained granodiorite. 

Weathered Thatuna Granitoid 

The exposed Thatuna batholith was subjected to intense weathering in a tropical or near-tropical 
climate during the Miocene epoch, while the Columbia River basalts were erupted, and the Latah 
formation sediments were deposited (Hosterman, et al., 1960). In response to the strong weathering, 
much of the feldspar and at least some of the mica in the igneous body were altered to one or more 
varieties of clay minerals. The depth limit of weathering may initially have been fairly consistent; 
however, subsequent erosion has left a variable weathering profile with thickness roughly dependent 
on topography. At present, the depth of weathering may exceed 100 ft along ridges and be less than 
3 ft in some valleys.  

The weathering profile of the Thatuna granodiorite is currently under study by I-Minerals, owing to its 
importance in determining the range of mineral products that can potentially be produced from a given 
area on the Property. Of particular importance is the weathering of the feldspar in the granitoids to 
halloysitic to kaolinitic clays. It was the presence of kaolinitic clay deposits that provided the initial 
impetus for economic mineral development in north Idaho. Plagioclase (Na-Ca bearing) feldspar is the 
least stable phase in the weathering environment, and it alters to form clay well before K-feldspar and 
muscovite (Murray, et al., 1978). K-feldspar and the micas (biotite and muscovite) are relatively 
resistant to alteration during all but the most intense weathering. Quartz is impervious to alteration 
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throughout the weathering cycle. In the Helmer-Bovill area, pits that were mined for kaolin in residual 
deposits contained mostly quartz, halloysite, kaolinite, and K-feldspar. The waste material is primarily 
quartz and K-feldspar, with Na-feldspar (plagioclase) accounting for only a minor proportion of the total 
feldspar. Na-feldspar made up less than 5% of the total feldspar in a tailings sample examined by 
Clark (2003b). Residual clay deposits in the Helmer-Bovill area reflect this mineral distribution and 
targeted commodities from strongly-weathered Thatuna granitoid are kaolin, quartz, and K-feldspar. 

Potato Hill Volcanics (Tphy, Trdy) 

The Potato Hill volcanic rocks were tentatively considered to be of Permian age by Tullis (1944), but 
Bush, et al. (1999) interpreted field relationships to indicate an Eocene age. The silicic to intermediate 
volcanic rocks include both lava flow and pyroclastic flow units, as well as hypabyssal intrusive rocks. 
They form much of the rock along the western edge of the Helmer embayment at Potato Hill, and along 
the southern edge of the Thatuna. Many of the pyroclastic flows contain abundant xenolithic clasts of 
older granodiorite and Belt metasediments.  

The individual flows are 3 to 50 ft thick and the complete sequence exceeds 900 ft in thickness. The 
flow units generally contain 3% to 10% phenocrysts of feldspar and quartz distributed in an aphanitic 
matrix of devitrified volcanic glass. Accessory minerals include magnetite, hornblende, apatite, and 
zircon. Some lithic-rich pyroclastic flow units carry up to 20% fragments. The saprolitic weathering that 
is well-developed in the older rocks has not appreciably affected the Potato Hill volcanics.  

Columbia River Basalts (Tcrb) 

Swanson, et al. (1979) described the stratigraphy of the basaltic units and divided them into 14 
members assigned to five formations. Two flow units are interpreted to have reached Latah County by 
Swanson, et al. (1979), although Priebe and Bush (1999) have mapped at least five distinct flow units. 
The First Normal member of the Grande Ronde formation, the Priest Rapids member of the Wanapum 
formation, and the Onaway member of the Saddle Mountain formation (oldest to youngest, 
respectively) are all Columbia River basalt flows mapped by Priebe and Bush (1999) in the Helmer-
Bovill area. The Grande Ronde formation flow occurs in the southern portion of the Helmer-Bovill area 
and consists of fine-grained to very fine-grained aphyric basalt. The Priest Rapids flow is a medium to 
course-grained basalt with microphenocrysts of plagioclase and olivine in a groundmass of 
intergranular pyroxene, ilmenite, and devitrified glass. It crops out in increasing abundance to the 
southwest toward Deary. Saddle Mountain basalts are found much further to the west. The importance 
of the Columbia River basalts to the genesis of the Latah formation is that the episodic basaltic 
extrusion dammed streams and formed lakes into which kaolin-rich sediments eroded from weathered 
granitoid and Precambrian metasediments were deposited (Kirkham and Johnson, 1929). 

Latah Formation (Tsb) 

Kirkham and Johnson (1929) described the Latah formation as lake bed sediments that, although local 
in origin and distributed in disconnected basins, occur over an area 175 miles long and 75 miles wide 
in eastern Washington and northern Idaho. Episodic flows of the Columbia River basalts blocked 
streams and formed lakes that collected sediments eroded from surrounding rocks. In the Helmer-
Bovill area, a major basin termed the Helmer embayment (Hosterman, et al., 1960) occurs over an 
area of approximately 25 to 30 mi2. Latah formation sediments are termed the sediments of Bovill 
(Tsb) by Bush, et al. (1999) and are described as clay, silt, sand and minor gravel deposits that are 
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laterally equivalent with and overlie flows of Columbia River basalts. The clays are white, yellow, red 
and brown in color, kaolinite-rich, and range from a few feet to several tens of feet in thickness. 

Palouse Formation 

The Palouse Formation comprises mixed loess and flood plain sediments of Pleistocene age. It ranges 
in thickness from 3 to 35 ft in thickness and averages 10 ft thick in the Helmer embayment. The 
unconsolidated layers also include volcanic ash from the eruption of various Cascade Range 
volcanoes.  

7.3 Significant Mineralized Zones 
The Project hosts four different deposit types. These include primary Na-feldspar deposits, residual 
K-feldspar-quartz-kaolinite±halloysite deposits, transported clay deposits and K-feldspar-quartz
tailings deposits.

The primary Na-feldspar deposits are hosted within granitic border phases of the Thatuna granodiorite. 
These deposits are described in detail in a previous I-Minerals report (SRK, 2010). 

The transported clay deposits are hosted primarily within the Latah formation. This formation was 
deposited primarily in shallow lakes dammed by Columbia River Basalts. Extensive weathering of 
feldspathic source terrains constitutes the provenance of these clays.  

The K-feldspar-quartz tailing deposits are the result of previous mining and washing of the residual 
deposits. Here, the majority if the clay has been removed and the tailings are composed primarily of 
K-feldspar and quartz. These deposits are described in detail in a previous I-Minerals report (SRK,
2012b).

The residual deposits are derived from saprolitic weathering of the Thatuna granodiorite-granitic 
phases. In general, the Na-feldspar alters to kaolinite and halloysite. These clays are accompanied by 
residual K-feldspar and quartz. These deposits are described in detail in a previous I-Minerals report 
(SRK, 2012a) and are the subject of this report. 

The information in the following sections has been cited with minor modifications from “The report on 
the Helmer-Bovill feldspar, quartz, and kaolin mineral leases, Latah County, Idaho” on behalf of I-
Minerals Vancouver, B.C. by James L. Browne, PG March 13, 2006. These citations are intended to 
inform the reader of the general geologic setting as it pertains to the four deposit types described 
above.  

7.3.1 Feldspars 
Tullis (1944) described the main lithologies in the Thatuna Batholith as consisting primarily of 
granodiorite with subordinate adamellite and tonalite and minor granite. Total feldspar content in these 
intrusive rocks is reported by Tullis (1944) to range between 47.4% and 80.6%, with an average of 
about 62.7% total feldspar. By definition (Streckeisen, 1976), granodiorite contains an abundance of 
plagioclase feldspar in excess of 65% of the total feldspar. Thus, the unweathered Thatuna represents 
a source carrying a high total feldspar abundance, of which a significant proportion is Na-bearing 
feldspar (sodic plagioclase).  

Clark (2003a) collected many samples of Thatuna batholithic rocks from the Moose Meadows portion 
of the Helmer-Bovill area during his mapping program in 2002 and from core drilled during the 
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2000-2001 diamond-drilling program. Results from the petrographic work indicate that intrusive 
lithologies range from granodiorite to quartz monzonite (one sample) to granite, with granodioritic rocks 
being the most common. Estimated total feldspar abundances for these samples range from 60% to 
82% and average about 71.5%. Following the petrographic and cathodoluminescence work, electron 
microprobe analyses of feldspars and quartz from representative samples were undertaken in order 
to quantify feldspar compositions and determine potential product quality in terms of alkali abundances 
and suitably low Fe2O3 contents (Clark 2003a, 2003b). Petrographic analyses of the Kmcp samples 
show that contained feldspars rarely have inclusions of Fe-bearing minerals (biotite, muscovite, or 
FeOx; Clark, 2003a, b).  

In the strongly weathered Thatuna Batholith rocks plagioclase shows nearly complete alteration to a 
kaolin mineral, but much of the K-feldspar survives alteration. This is illustrated by sample IK81, 
collected from the Stanford Pit, about 11 miles WSW of the Moose Meadows area. Plagioclase was 
not identified by the X-Ray Diffraction (XRD) analysis. These results correspond well with the 
mineralogy of the material in the tailings impoundment adjacent to the pit. The tailings contain essential 
quartz and K-feldspar, some clay/mica, and only minor amounts of plagioclase.  

7.3.2 Quartz 
Petrographic examination of 21 granitoid samples from the Moose Meadows area led Clark (2003a) 
to conclude that quartz in Thatuna batholithic rocks is relatively free of Fe-bearing mica or oxide 
inclusions. The average quartz composition calculated from electron microprobe analyses of quartz in 
drill core, surface outcrop, and processed quartz product samples from the Moose Meadows area 
granitoid (Clark, 2003b) is given in Table 7-1, along with two analyses of MRL quartz products from 
Moose Meadows granitoid (WBL pit and an interval from drillhole MC-22) and one of a commercial 
mid-western U.S. glass sand. 

Table 7-1: Average Quartz Composition Calculated from Electron Microprobe Analyses 
Product SiO2 (%) Al2O3 (%) Fe2O3 (%) CaO (%) Na2O (%) K2O (%) 
Avg. quartz analysis >99.9 0.004 0.003 0.004 0.009 0.007 
MRL-P quartz prod  99.8 0.15 <0.01 <0.01 <0.05 0.08 
MC-22 quartz prod 99.7 0.19 <0.01 <0.01 0.08 0.05 
Mid-west glass sand 99.5 0.15 0.09 0.01 0.01 0.04 

Source: Clark, 2003b 

The analytical values for the trace elements in the quartz are very near or below detection limits for 
the electron microprobe and indicate that quartz from the Moose Meadows area is essentially free of 
impurities. This data suggests that the area has excellent potential to produce a glass-grade product 
that might be processed further into feed stocks for the high purity quartz market. 

7.3.3 Clay Minerals 
The kaolinite group of clay minerals includes four minerals that are similar chemically but differ with 
regard to crystal structure. Kaolinite and halloysite, two of these kaolinite group minerals, are the major 
clay minerals in the Helmer-Bovill area clay deposits. Crystal structure differences are important and 
control properties relevant to their commercial applications. Kaolinite occurs as distinct platelets, 
whereas halloysite forms tubes and spheroids. Although halloysite also has a plate-like crystal form, 
imperfections in its crystal lattice cause the crystal to “roll up” into the tubular forms. There are two 
varieties of halloysite, the four-water variety and the two-water variety. The two-water variety is a 
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dehydrated version of the four-water halloysite and is almost impossible to distinguish from poorly 
crystallized kaolinite. Both varieties of tubular halloysite and poorly crystallized kaolinite exhibit poor 
viscosity, and their use is limited to fillers and ceramics. Well-crystallized kaolinite generally exhibits 
good viscosity properties and is suitable for high quality ceramics and paper coaters.  

Most of the mineralogical work (Kelly, et al., 1963; Yuan, 1994; GMT, 2005) completed on the Helmer 
embayment clays indicates that the transported, sedimentary kaolins consist predominantly of 
kaolinite, but have a significant halloysite component. Yuan (1994) sampled clays from both the A.P. 
Green Refractories Company (A.P. Green) pit near Helmer and Simplot's Miclasil pits near Bovill. The 
main producing clay bed in the A.P. Green pit is 10 ft thick and includes several thin (1 to 6 in) 
interlayers of white to yellow tonsteins. The clay fraction in the main clay bed contains variable 
proportions of kaolinite and halloysite. Kaolinite abundance in the clay fraction ranges between 42 and 
100%, while halloysite abundance ranges from 58 to 0%, respectively. Ginn Mineral Technology, Inc. 
(GMT) recognized only minor halloysite in a bulk sample from the same pit (GMT, 2005). The tonstein 
interlayers are generally all halloysite, the spheroidal halloysites that Yuan (1994) found to have low 
viscosities. Historically, Simplot mined sedimentary clay from their Miclasil pits west of Bovill for paper 
filler, but later switched production to residual clay pits. A.P. Green mined sedimentary clay from their 
pit north of Helmer for refractory brick.  

Residual clays developed on weathered granitoid in the Helmer-Bovill area are a mixture of halloysite 
and kaolinite, with the concentration of each dependent upon the degree of weathering. The halloysite 
content increases with depth as the effects of weathering diminish (Yuan, 1994). He reported that 
kaolinite abundance can be as high as 100% of the clay fraction in samples taken near surface, while 
samples collected deep in old pits reach 100% halloysite. In tests on two samples from the WBL north 
pit, GMT (2005) demonstrated that there is a significant halloysite fraction in the residual clay. It is 
difficult to say where the samples discussed by Yuan (1994) occur within the weathering profile in this 
area. Historically, Simplot produced a filler clay for the paper industry from residual clay mined in the 
Moose Meadows area (Hosterman and Prater, 1964). The work done by GMT (2005, 2006) indicates 
that the quality of the residual clay from the WBL pit is high enough to be used in some high-end 
specialty uses in paper, paint, and ceramic markets. New technologies in kaolin processing have made 
further research into the high-grade markets worthwhile. However, work done by I-Minerals and further 
continued by GMT (2008) show that a wet process using cyclones can product a halloysite product 
that is sufficient to gain attention of halloysite markets.  
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8 Deposit Type 
Section 8 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

8.1 Mineral Deposit 
The residual deposits consist primarily of K-feldspar, quartz and clays and comprising the mineral 
deposit of this report. The mineral deposit is underlain by the Thatuna Batholith, composed mainly of 
Na-feldspar, K-feldspar and quartz. Weathering has created a residual saprolite horizon which directly 
overlies the bedrock from which it was derived. During the natural processes of weathering, the original 
plagioclase feldspars have preferentially broken down to produce the clays kaolinite and halloysite. 
The K-feldspars have resisted weathering to a degree and much of the original component remains 
as free grains. Similarly, the quartz component of the host rock remains as free grains in the weathered 
material.  

Minerals of economic interest include the following: 

• Halloysite clay, an aluminosilicate with hollow tubular morphology in the submicron range;
• Kaolinite clay, hydrated aluminum silicate; used in ceramics, rubber, plastics, etc and when

calcined becomes a metakaolin clay, or dehydroxylated kaolin clay, which is reactive
(Pozzolan) and enhances the strength, density and durability of concrete and ceramics;

• K-feldspar, uniquely suited to ceramic formulations requiring an alumina source; and
• Quartz, SiO2 silicon dioxide.



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report – Bovill Kaolin Page 34 

MHH/KD Bovill_NI43-101_TRR_Report_165800-110_Rev10_KD.docx April 2019 

9 Exploration 
Section 9 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

9.1 Procedures and Parameters of Surveys and Investigations 
During the period from 1999 through the end of 2001 the exploration work included the acquisition of 
over 6,000 ac of mineral lease applications, the compilation of an extensive file on the results of 
previous operations, and drilling.  

During 2002 and 2003, geologic mapping and petrographic studies were performed. An electron 
microprobe analytical study was conducted on field samples, quartz products and feldspar products 
from earlier work. Following petrographic and microprobe studies, select intervals of residual deposits 
from the 2000-2001 drilling program were sent to Mineral Resource Laboratory (MRL) for process 
testing.  

[All exploration work completed on the property since 2003, has been diamond core drilling. The 
Mineral Resource estimate in this study report is based on data and information gathered during these 
diamond drilling programs.] 

9.2 Sampling Methods and Sample Quality 
[The field sampling described above consists of grab samples collected by digging with a shovel to 
below the soil horizon and placing the residual clay material into a sample bag. In previously mined 
locations, samples were collected directly into a sample bag by scraping with a trowel or hammer from 
freshly exposed residual clay horizons.] 

Field sampling in the WBL Tailings was undertaken on a grid pattern at approximate 200 ft centers. 
Sampling was with a hand auger to a depth of four feet. Outcrop sampling for the first MRL samples 
consisted of grab type collection by digging with a shovel to below the A/8 soil horizon (topsoil and 
subsoil) and placing the residual weathered material into a pre-labeled sample bag. In previously 
mined locations, samples were collected directly into a sample bag by scraping with a trowel or 
hammer from freshly exposed residual clay horizons. I-Minerals maintained sample custody and 
control in a secure facility prior to them being sent to commercial, governmental and university 
laboratories for size fraction analyses. The resulting data were used to support and advance ongoing 
exploration work. 
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9.3 Significant Results and Interpretation 
[The exploration work conducted by I-Minerals meets current industry standards.] 

The exploration work conducted by I-Minerals was used to target generalized rock types and their 
weathering by-products. The work was successful in defining four target areas which were 
subsequently tested by diamond drilling. SRK reviewed the exploration procedures and sampling 
methods as part of the pre-feasibility study completed in 2014 and found that the work was conducted 
by trained professionals to industry standards for a deposit of this type. SRK further opined that the 
exploration methods were successful in defining their intended targets, and that similar techniques 
would be appropriate to expand the resource base if necessary. 
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10 Drilling 
Section 10 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

10.1 Type and Extent 
During 2000-2001, a 41-hole diamond drill program was completed at the Project, focused on both 
bedrock feldspar deposits and residual deposits. Approximately 50% of the drillholes penetrated 
residual deposits at or very near the surface. A total of 4,063 ft. was drilled during this program. All 
holes were surveyed by Rim Rock Surveying. This work is described in two previous Technical Reports 
by Hodgson (2000) and Montgomery (2002).  

In 2003, a 12-hole, diamond drill program was completed at the Project, testing for residual deposits 
over a broad area. A total of 1,333 ft. was drilled in this program. The core was split, sampled, and 
described in detail within a previous Technical Report by Clark (2004a) and in petrographic reports 
prepared for I-Minerals (Clark, 2003c; 2004b; 2004c; 2004d). All holes were surveyed with a hand-
held GPS with an accuracy of several meters. 

In 2007, a 28-hole, diamond drill program was conducted to further evaluate the residual deposits. Six 
holes were located in the WBL Pit area on 200 to 600 ft spacing. The remaining holes were spread 
over the entire property to test those areas believed to be underlain by the weathered Thatuna 
granodiorite, establishing several new prospective areas. A total of 3,529 ft was drilled during this 
program. The six holes located at WBL Pit were surveyed by Jamar and Associates and all remaining 
holes were surveyed by handheld GPS with an accuracy of several meters.  

In 2010, a 10-hole, diamond drilling program was completed in the WBL Pit and Middle Ridge areas. 
Five holes were completed in each area, on 400 to 900 ft spacing. A total of 1,195 ft was drilled in this 
program. All holes were surveyed by Taylor Engineering with a differential GPS to cm accuracy.  

In 2011, a 66-hole, diamond drilling program was conducted in the WBL Pit and Middle Ridge areas. 
At Middle Ridge, 45 holes were drilled and at WBL, 21 holes were drilled. These holes were mostly 
located on 200 ft spacing with a few on 400 ft. A total of 7,747 ft was drilled during this program. All 
holes were surveyed by Taylor Engineering with a differential GPS to cm accuracy.  

In 2013, a 167-hole, diamond drilling program was conducted in the Middle Ridge deposit and in two 
new areas referred to as Kelly’s Hump North and South. At Middle Ridge, 21 additional holes were 
completed to provide a drill pattern on 100 ft spacing in the area hosting higher halloysite grades. In 
the Kelly’s Hump area, a phase one program was completed with 17 holes spread though out the 
elevated area of the north south trending ridge. These were generally spaced at approximately 400-
800 ft with all but one, located in the northern area. A phase two program was completed with 113 
additional holes in the northern area and 16 in the south. The majority of drilling at Kelly’s Hump North 
is on 100 ft spacing. The drilling at Kelly’s Hump South is all on 200 ft spacing. A total of 17,811 ft. 
was drilled during this program. The drill hole locations were first laid out by Taylor Engineering with a 
differential GPS and then once the drill rig was set up any offsets were measured with a tape measure. 
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The drillhole database supporting the resource estimation of this report consists of 322 diamond core 
drillholes totaling 35,909 ft. (see Figure 10-1). The shallowest hole is 20 ft, the deepest is 260 ft, and 
the average is 112 ft. All drillholes are oriented vertically and none of the holes have down hole 
deviation surveys. Since all of the drilling is relatively shallow the lack of down hole deviation survey 
has no material impact on the sample location. Since many of the older drillholes are located with a 
hand-held GPS their elevations do not match the current, high resolution topographic surface. For this 
reason, all drillhole supporting the resource estimation of this report, are draped onto the high-
resolution topography to provide a uniform basis of elevation control. Typically, the sample recovery 
was very good ranging from 60 to 100%. The average core recovery is 87%.  

Source: SRK, 2013 

Figure 10-1: Drillhole Locations and Resource Areas 
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10.2 Interpretation and Results 
The exploration drilling programs are all of appropriate type, they were well planned and carried out in 
a prudent and careful manner. All geologic logging and sampling have been done by trained and 
professional personnel. I-Minerals has made a concerted effort to ensure good sample quality and has 
maintained a careful chain of custody and ensured sample security from the drill rig to the assay 
laboratory. 

The drilling has been conducted by reputable contractors using industry standard techniques and 
procedures. This work has defined zones of residual deposits derived from weathered granitoid 
overlying the Thatuna batholiths. These zones generally are continuous, following topography or lying 
sub horizontal down to an average depth of 70 ft below surface. The zones are thicker along ridges 
and thin toward the valleys. The drillholes are all oriented vertical and the deposits are interpreted to 
be sub-horizontal. Therefore, the drill intercepts do represent an approximate true thickness of the 
mineralization.  

SRK is of the opinion that the drilling operations were conducted by professionals, the core was 
handled, logged and sampled in an acceptable manner by professional geologists, and the results are 
suitable for support of a NI 43-101 compliant resource estimation.  
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11 Sample Preparation, Analysis and Security 
Section 11 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

11.1 Sampling and Preparation Methods 
Three types of samples have been collected from the study area to support [the Resource Estimate]. 
These include one sample type to support resource estimation and two types to support parts of the 
metallurgical test work. The resource estimation is supported by diamond drill core. Parts of the 
metallurgical test work are supported by hand dug channel samples and large bulk samples.  

During collection of the drill core samples, the core barrel was removed from the hole and the core 
was allowed to slide into the core box, with the top of the interval at the top left of the core box. Poorly 
consolidated core was scraped with a sharp instrument and hard core scrubbed with a brush to remove 
adherent drilling mud from the core. The core boxes were labeled with hole number and footage 
interval on tops and bottoms. The core was transported to the I-Minerals' core facility near Moscow, 
Idaho at the end of every drilling shift. The core is all stored in a locked building prior to sampling. 
Once it has been logged and sampled it is moved to a locked core shed or a locked storage container. 
As part of the logging procedure, drill core was described in detail, and the descriptions were recorded 
on a standardized, hand written drill log form. A knife or chisel was used to split the core in half, and 
quarter-splits were made from one of the halves. In the 2007 and 2010 programs, one quarter-split in 
the visually clay-rich zones was bagged as a geochemical sample in intervals of uniform lithology that 
generally did not exceed 5 ft. The clay in the bag was crushed by hand and the bag was shaken up to 
thoroughly mix the sample. In general, sample intervals were 5 ft in length for the clay testing and 10 
ft in length for whole rock geochemistry unless lithic contacts required a shorter interval. In the 2011 
and 2013 programs, the one quarter-split is bagged and saved for clay testing in the laboratory at the 
University of Idaho. Sample intervals are no thicker than 5 ft down to 50 ft in depth and 10’ below that. 

Two hand-dug channel samples of approximately 150 lb each, were collected from the North WBL Pit 
and a single sample of about 120 lb was collected from a pit in the southern portion of the property. 
These were collected as channel samples with pick and shovel from the face of the pit after the face 
was cleaned by scrapping with a hoe. The sample material was shoveled directly into 5 gal buckets 
lined with plastic bags. Bags were tied, and the buckets were sealed, palletized and shipped directly 
to the laboratory.  

Two large bulk samples of residual deposit were collected from the North WBL Pit. In 2005, a 1.5t 
sample was taken and in 2007, a 2.0 t sample was taken. Both were collected by a Kobelco 905LC 
excavator with a 3 ft wide bucket. The pit face was scraped to expose fresh material prior to sampling. 
The excavator dug across the face, taking as much as possible in both vertical and horizontal 
directions. Once the bucket was filled, the material was hand shoveled into a 1-t super sack. These 
sacks are brand-new woven plastic bags that are constructed to handle heavy loads. The sacks were 
tied shut and shipped directly to the laboratory. In discussions with I-Minerals personnel, it is 
understood that these samples are not representative of the entire clay deposit, but they should give 
a good idea of the character of the material, such that a testing program can be designed.  



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report – Bovill Kaolin Page 40 
 
 

MHH/KD Bovill_NI43-101_TRR_Report_165800-110_Rev10_KD.docx April 2019 

11.2 Laboratories 
Analysis of the drill core to support the resource estimation was conducted at four laboratories. Whole 
rock analysis was completed at ALS Global (ALS) and material characterization studies were 
undertaken at Ginn Mineral Technology (GMT), a laboratory at a commercial clay operation (CCL) and 
at the University of Idaho (UOI).  

Whole rock sample preparation and geochemical analysis was completed at ALS in Vancouver, British 
Columbia. The sample preparation was standard procedures to support the X-ray fluorescence (XRF) 
analytical method used. ALS is an ISO 9002 certified, international corporation and its analytical 
services are highly respected by the mining industry.  

GMT is located in Sandersville, Georgia, in the heart of the Georgia kaolin belt. GMT is a technology-
based company focusing on industrial mineral and base metal resources, fine particle process and 
product development, and the commercial application of minerals. GMT is the foremost independent 
kaolin process testing laboratory in North America. GMT is not ISO certified.  

A commercial clay operation’s private laboratory (CCL) was used to determine recoveries of different 
size fractions and to obtain specific characteristics of the clay fraction. The laboratory itself is not ISO 
certified.  

The University of Idaho’s Geological Engineering Department (UOI), located in Moscow, Idaho was 
utilized for particle characterization studies and scanning electron microscopy (SEM) for the majority 
of the samples supporting the resource estimation of this report. Some of the 2013 SEM work was 
completed at Washington State University in Pullman, Washington. The UOI is not ISO certified.  

The laboratories described above are independent of the issuer. 
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Clay characterization includes the differentiation between kaolinite and halloysite. This work was 
determined visually using the three clay decants secured from the process described above. The 
halloysite clay has a tubular shape while the kaolinite has a plate-like or blocky appearance.  

The visual determinations were made using SEM technology. A small portion of each retained clay 
decant was prepped for SEM analysis by mounting each sample onto SEM wafers and coating with 
carbon. The prepped samples were then placed in the SEM and observed at 800X and 2000X 
magnifications. Representative photomicrographs were taken of each sample at each magnification.  

Visual reviews for each laboratory processed drillhole interval were then performed and assigned a 
qualitative rating based on the amount of halloysite present in each respective sample. The key sample 
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of interest for each interval was the -325 mesh decant (first decant), with the -500 mesh decant (second 
decant) of secondary interest. If present, the halloysite was primarily found in these two decants.  

The relative ratios of kaolinite versus halloysite are visually estimated in each decant and then the 
entire sample is coded from 1 to 4. The lowest coding (1) has no halloysite present and the highest 
coding (4) has approximately 70%+ halloysite. Allocation of the halloysite and kaolinite quantification 
was then based on the clay coding parameters as described in Table 11-1. 

Table 11-1: Clay Code Assignment 
Clay 

Code Clay Assignment 

1 100% of all clay is assigned as kaolinite. 

2 100% of the -325-mesh clay decant is assigned to halloysite and all remaining clay decant 
material is assigned to kaolinite. 

3 100% of the -325-mesh clay decant is combined with 50% of the -500 mesh clay decant and 
assigned as halloysite, the remaining clay decant material is assigned as kaolinite. 

4 100% of the -325-mesh clay decant is combined with 100% of the -500 mesh clay decant and 
assigned as halloysite all remaining clay decant material is assigned as kaolinite. 

11.4 Security Measures 
I-Minerals has maintained a careful chain of custody throughout the sampling and transportation
process. All samples have been bagged and closed immediately with tamper proof ties. Samples have
always been transported by I-Minerals staff or commercial carriers. All sample storage has been within
a locked facility.

11.5 QA/QC Procedures and Results 
I-Minerals has completed a program of QA/QC by ensuring that all samples have been collected using
industry best practices, analyses were completed by reputable laboratories, a representative number
of the samples have been subject to duplicate analysis at independent laboratories and standard
reference material was submitted to the UOI laboratory. Certified reference material for this type of
mineralization is currently non-existent so I-Minerals has created a non-certified reference material by
using splits from bulk samples analyzed by pilot scale testing at GMT.

The duplicate analysis of the + 325 mesh and -325 mesh sample portions were completed during the 
2011 and 2013 test work conducted at UOI. Because these two size fractions total to 100%, all results 
of the +325 mesh are inverse to the -325 mesh. For simplicity, only the -325 mesh results are presented 
and discussed. Figure 11-1 show a scatter plot of the 2011 UOI analyses versus GMT analyses. 
Although there is an expected amount of scatter, the duplicate analysis shows good correlation. Figure 
11-2 shows a scatter plot of the 2011 UOI analyses versus CCL analyses. This plot clearly shows that
the CCL has a bias towards the finer size fraction. This bias is not considered a material effect on the
resource estimation since the CCL analytical data only represents the widely spaced drilling of the first
exploration phase and because parts of this data were replaced by the data from the duplicate
analyses. The duplicate analyses from the 2013 UOI testing were all sent to GMT. Figure 11-3 shows
a scatter plot of the 2013 UOI analyses versus the GMT analyses. This plot clearly shows that the
2013 UOI tests have a bias towards the finer size fraction.
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Source: SRK, 2012 

Figure 11-1: UOI vs. GMT Analyses for 2011, -325 Mesh Duplicates 
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Source: SRK, 2012 

Figure 11-2: UOI vs. CCL Analyses for 2011, -325 Mesh Duplicates 
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Source: SRK, 2012 

Figure 11-3: UOI vs. GMT Analyses for 2013, -325 Mesh Duplicates 
 

The UOI also conducted testing of the non-certified reference material. These were run over the entire 
program of testing, resulting in 51 tests by 18 different lab technicians. The results are shown in Figure 
11-4. Here again, the UOI tests clearly show a bias toward the finer size fraction.  
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Source: SRK, 2012 

Figure 11-4: UOI vs. Non-Certified Reference Material for the -325 Mesh, 2013 Analyses 
 

The significant change in UOI’s laboratory practice from 2011 to 2013 was the addition of the high-
pressure shower used to complete the initial -325 mesh wet screening. This change has clearly 
impacted the comparison between the two laboratories. Since the entire pilot scale metallurgical test 
work and associated analyses were completed at GMT and since this data supports the technical 
economic model, the GMT results were accepted as more accurate.  

To overcome UOI’s 2013 bias towards the finer size fraction, all of the 2013 size fraction analyses 
from UOI were adjusted to remove the bias. This was done by first determining the average bias. This 
was taken to be the average difference between all of the 2013 UOI -325 mesh samples and the GMT 
results for the same. A total of 121 tests were averaged to show that UOI reported 6.5922% more -
325 mesh material than GMT. The database of the 2013 UOI samples was factored by this amount, 
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as follows. The relative proportion of the clay waste, halloysite and kaolinite constituting the -325-mesh 
material was determined. Each of these components was then factored down by its weighted 
proportion of the 6.5922% bias. The remaining +325 mesh, sand fraction was then factored up by 
6.5922 to provide a 100% mass balance in the sample. Figure 11-5 and Figure 11-6 show the results 
of the UOI vs. GMT duplicates and reference samples, respectively, with the 2013 bias factored out.  

 
Source: SRK, 2013 

Figure 11-5: UOI vs. GMT Analyses for 2013, -325 Mesh Duplicates, with Bias Removed 
 



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report – Bovill Kaolin Page 48 
 
 

MHH/KD Bovill_NI43-101_TRR_Report_165800-110_Rev10_KD.docx April 2019 

 
Source: SRK, 2013 

Figure 11-6: UOI vs. Non-Certified Reference Material for the -325 Mesh, 2013 Analyses with 
Bias Removed 

 

11.6 Opinion on Adequacy 
SRK is of the opinion that the sampling work conducted by I-Minerals and the analytical work 
performed by the laboratories discussed above is valid and suitable for use in resource estimation. 
The sample characterization studies used are industry accepted analytical techniques used to 
determine particle size distributions in exploration samples. The QA/QC program employed by I-
Minerals meets current industry best practices and the results of this work indicate acceptable 
precision and accuracy of the analytical results.  
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12 Data Verification  
Section 12 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

12.1 Procedures 
The exploration database delivered to SRK by I-Minerals consisted of an Access database, an Excel 
spreadsheet and SEM photomicrographs.  

The Access database was originally created by Dr. Mark Groszos of Valdosta State University in 
Georgia and subsequently modified by UOI. The database contained tables describing the drillhole 
collar locations, drillhole orientations, lithology intervals and descriptions, analytical sample intervals, 
XRF assay data, and various laboratory’s material size classification data generated prior to 2012.  

[The Excel spreadsheet was constructed by I-Minerals.] It is titled “Master Data Summary” and 
contains all drill sample intervals, material size classification data and clay identification information. 
The Master Data Summary was originally constructed in 2012 and was subsequently updated in 2014 
with additional data. 

The SEM photomicrographs are arranged in electronic folders by drillhole, sample interval, size 
fraction decant sequence, SEM magnification and photo number. The SEM photomicrographs are in 
.tif file format. 

The drill collar locations were verified by comparing original layout maps and coordinate sheets with 
the Access collar tables. The drillhole collars have been surveyed in Idaho State Plane (ISP) 
coordinate system by a licensed surveyor. The drill collar locations were further verified by comparing 
original surveyor coordinate data to the coordinates in the Access database. In addition, the original 
drillhole layout maps were compared to maps derived from the collar locations in the Access database. 
All drillholes are oriented vertical so verification of drillhole azimuth and inclination is not required.  

The material size characterization data in the Master Data Summary was originally verified in 2012, 
by comparing information from the original, independent laboratory data files to the same records in 
the Excel spreadsheet. At that time a total of 112 records representing 17% of the total database were 
checked. A few minor errors were corrected.  

[I-Minerals] provided a Master Data Summary which only includes data generated since the original 
2012, verification. Since the 2012 verification, UOI has been entering their results directly into the 
Master Data Summary. Because of this, UOI does not generate any other assay certificates or data 
files from which to verify the Master Data Summery. SRK believes that UOI staff has assembled the 
data with utmost regards to accurate transfer and data entry. SRK did conduct additional verification 
on the Master Data Summary by verifying from-to intervals and mass balance results. A total of 295 
samples were verified representing 19% of the total database. Twenty-seven errors were detected and 
corrected but overall the database represents the actual data very well.  

The clay characterization codes were verified by viewing the SEM photomicrographs and visually 
estimating the proportion of kaolinite versus halloysite clay. This is essentially in a parallel routine to 
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the methods used by I-Minerals. A total of 548 records, representing 35% of the total data were 
checked. A total of 213 discrepancies were noted and addressed. The discrepancies were related to 
clay type assignment codes for intervals which did not have SEM photomicrographs or were missing 
size fraction data. [This indicated a 34% error rate in the 213 records reviewed, and that this error was 
due to data which was missing rather than data which had been mis-coded or mis-translated. It was 
noticed that the raw data was missing a number of halloysite codes. If the error was caused by not 
having the halloysite code in the data base for that clay fraction sample, that was remedied that by 
going back through the halloysite code sheet provided by I-Minerals, and entering them where they 
had not been entered prior. Second, if the error was caused by missing SEMs from a clay fraction 
sample, that was remedied by re-running clay separation on the same core interval sample followed 
by recoding by I-Minerals. Lastly, if the error was due to clay fraction data which was missing, it was 
remedied by looking back at the raw data sheets to enter the raw data where it had been missed.  

The 34% error rate was not persistent after I-Minerals had realized that the majority of errors were 
caused due to operational error from not transferring 100% of the raw data to the database. If the raw 
data was missing completely or the lab sheet could not be found, then the lab procedure was re-run 
from the same core sample interval to remedy that error. The lab process is the same for all clay 
separation/SEM codes, so nothing needed to be altered for the other 77% of the data, which were 
corrected subsequent to this validation step. 

All laboratory raw data sheets have been kept for reference. I-Minerals imported all clay codes to the 
database, included the error correction as described above in the final version] and the database was 
accepted by SRK as suitable to support the current resource estimation.  

12.2 Limitations 
SRK was not limited in its access to any of the supporting data used for the resource estimation or 
describing the geology and mineralization in this Technical Report.  

The database verification is limited to the procedures described above. All mineral resource data relies 
on the industry professionalism and integrity of those who collected and handled it.  

12.3 Opinion on Data Adequacy 
SRK is of the opinion that best professional judgment, and appropriate exploration and scientific 
methods were utilized in the collection and interpretation of the data used in this report. The sampling 
data is sufficient and spaced appropriately to support the resource estimation. However, users of this 
report are cautioned that the evaluation methods employed herein are subject to inherent 
uncertainties. 
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13 Mineral Processing and Metallurgical Testing  
Section 13 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

The Bovill Project has been the subject of a number of comprehensive testwork programs extending 
back nearly a decade, the results of which indicate that commercial quantities and qualities of products 
can be produced from Bovill mineralized material using conventional technologies. The extent of the 
testwork performed and completed to date is sufficient for the completion of the engineering and 
costing contained in this Feasibility Study. 

13.1 Historical Testing 
Mineralogical, beneficiation, and product characterization testing programs have been conducted by 
various investigators on behalf of I-Minerals. Testing was undertaken on material sourced from the 
Project site. This includes primary material from the Bovill deposit, as well as secondary material - 
referred to as "WBL Tailings" - that was generated from a previous clay operation at the site during 
the 1960s and 1970s. Relevant technical material generated as part of these programs was previously 
reported in the Preliminary Feasibility Study (PFS) prepared by SRK Consulting (April 20, 2014). A 
summary of the relevant results are presented here for convenience; however, the reader is referred 
to the original report for a complete appraisal. The data remain relevant and representative of the 
planned operations at the Bovill Kaolin Project. 

Much of the process development was conducted by two principal investigators, Ginn Mineral 
Technology (GMT} and the Mineral Research Laboratory (MRL} of North Carolina State University. 
GMT completed the developmental work on the clay circuit, employing bench-scale and pilot plant 
process demonstrations. Similarly, MRL carried out the development work on the sand circuit, also 
employing bench-scale and pilot plant process demonstrations. Both service providers produced 
products of a suitable grade and quality for detailed characterization, and suitable for commercial 
production. 

The bench-scale testwork conducted by GMT demonstrated the responsiveness of the clay to 
conventional physical and chemical beneficiation methods. Additionally, characterization of the 
products determined the presence of halloysite in the kaolinite concentrate. The bench-scale testing 
results were further reinforced with five pilot plant demonstrations. The first two were conducted in July 
2008 and July 2010 and were modest in scale. Subsequently, three additional small-scale pilot tests 
were conducted to explore alternative process flowsheet arrangements. The data generated from 
these tests confirmed the results of the previous tests, both quantitatively and qualitatively, including 
definition of the circuit for the recovery of halloysite. 

Additional testing and development were conducted in 2011 and 2012 on bulk samples and 
composites to confirm previous work and generate material for product development. Process 
development work focused on assessing alternative physical separation technologies for the 
kaolinite/halloysite preparation. Importantly, the results from this campaign of testing quantitatively and 
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qualitatively confirmed the previous work, which improves the confidence in the viability of the process 
to generate saleable products. 

Historical mining activities on the property, targeting the recovery of kaolinite, generated a feldspathic 
sand tailings material, which is referred to as WBL Tailings. These tailings are considered 
representative of the sand fraction of the material derived from the Bovill resource. Additionally, 
primary material derived from the historical WBL pit was used in testing. The sand material was 
prepared from the sand rejected as part of the clay testwork programs undertaken by GMT. 

Initial testing on the WBL Tailings by MRL focused on recovery of K-feldspar from quartz. Scoping 
beneficiation tests were conducted to identify candidate unit operations, operating conditions, and 
general equipment arrangement. A basic set of parameters for conventional beneficiation methods 
was established, which rendered the K-feldspar and quartz responsive to selective concentration. 
Subsequently, a comprehensive pilot plant campaign was undertaken based on the findings of the 
bench- scale testing. The objective was to determine engineering and operating data that would 
facilitate the design of a commercial process plant. A 35-ton bulk sample of WBL Tailings was 
processed on a continuous basis, facilitating the preparation of a sizable quantity of product 
concentrates as well as the optimization of unit operations. The process employed conventional unit 
operations and was successful in achieving the stated objectives. While this work successfully 
produced a high-quality K-feldspar, it did not continue with the optimization of the quartz product 
fraction. The work stopped with a feldspar flotation tailings fraction, consisting primarily of quartz 
material which was suitable for further qualitative processing to achieve higher purity quartz products. 

MRL was also retained to provide definition of the quartz purification process. Mirroring previous 
development work on the K-feldspar flowsheet, MRL performed bench-scale testing to provide 
preliminary data to design and plan a more comprehensive pilot plant campaign. Pilot campaigns were 
conducted in late 2011 and again mid-2012, which demonstrated the ability to produce suitable quartz 
products from both WBL Tailings and primary material. Due to constraints on material, budget, and 
time, the processing regime was not optimized during these campaigns. 

13.2 Current Testing 
The current testwork is mainly focused on the development of both sand and clay circuits, further 
product definition and characterization, and initial Original Equipment Manufacturer (OEM) equipment 
testing in preparation for detailed engineering. Previous testwork on the feldspathic sands provided 
engineering definition sufficient for the completion of engineering and feasibility assessment. 
Additional testing in 2015 confirmed earlier results, optimized the processing scheme, and added some 
refinements regarding purification of the products. 

13.2.1 Representative Sample Collection 
In June 2014, bulk metallurgical samples were collected from 10 trenches using an excavator. The 
trench locations were selected based on the local geology and results from adjacent drillholes. 
Selection of the sample locations was reviewed and approved by SRK's Principal Resource Geologist, 
Dr. Bart Stryhas. 

Drillholes selected for sampling were numbers 6063, 6037, 6091, 5145, 5221, 6026, 6027, 6110, 6123, 
and 6013. Figure 13-1 shows the sample locations as they relate to the mining areas. 
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The mineral composition of the deposit is relatively homogeneous with the exception of halloysite 
content. The selected sample locations (listed in Table 13-1 below) are in the expected mining areas, 
and either rich in halloysite (7 locations in the Kelly's Hump area and two locations in the Middle Ridge 
area) or void of halloysite (one location in the Kelly's Hump South area). 

Table 13-1: Sample Locations 
Deposit Location Bore Hole Number 
Kelly’s Hump 6123 
Kelly’s Hump 6110 
Kelly’s Hump 6026 
Kelly’s Hump 6027 
Kelly’s Hump 6063 
Kelly’s Hump 6037 
Kelly’s Hump 6091 
Kelly’s Hump South 6013 
Middle Ridge 5145 
Middle Ridge 5221 

 

Depth of the ore-bearing layer and depth of the overburden were also considered when selecting the 
sample locations. The depth to the ore layer (weathered granodiorite) was determined for each hole, 
and an excavator dug through the overburden to the top of the mineralized layer. The excavator then 
dug approximately 5 ft into the ore zone for sample collection. The samples were collected, placed in 
large bulk bags, and shipped to GMT for clay and sand separation. The samples were not blended in 
the field but were sent to GMT in three discrete samples; Kelly's Hump (halloysite-rich), Kelly's Hump 
South (halloysite-void), and Middle Ridge (halloysite-rich). GMT processed the clay fraction and 
shipped the sand to MRL for additional bench and pilot-scale testing. 

While these samples cannot be considered statistically representative of the entire ore body, they are 
characteristic of the mineable material that is expected to be encountered during the mining and 
processing of the Bovill Project during the initial mining phase. The sampling techniques, and the 
metallurgical samples collected are considered suitable for bench and pilot plant metallurgical testing 
to define and confirm the process scheme and final product quality. 
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Figure 13-1: Metallurgical Sample Locations on Pit Outlines 
 

Table 13-2 presents a list of the current testwork and reporting on the Bovill ores. 
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Table 13-2: Current Testwork 

 
 

13.2.2 Comminution 
Comminution testing consisted of a rod mill grinding test on sand to determine a work index and testing 
of ROM samples in an impact crusher to determine specific power requirements and the ability to 
produce crushed ore of the required size specification. 

In 2008, a sample was collected from drill core from three drillholes in the Kelly's Basin area. In total, 
34 intervals were sampled and composited into a feldspar/quartz sand sample. Although Kelly's Basin 
is not considered as feed for the clay processing plant, the sand derived from this area is considered 
to be representative of the sand in the Project feed, since all of the materials in the area are a result 
of surface weathering of the Thatuna Batholith. 

The 2008 sample of feldspar/quartz sand was tested by Hazen Research in Golden, Colorado using 
a modified Bond Rod Mill Work Index (RWi) determination procedure. The only modification from the 
standard procedure is the closing screen mesh was changed from 16 mesh to 30 mesh to be more 
representative of the product size required for the process. This work determined a RWi of 9.5 kWh/t. 
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In 2015, an approximately 2,000 lb bulk sample of material of similar composition to ores from the 
proposed mining areas was collected from the proposed plantsite area and provided to Stedman 
Machine Company for impact crushing testing, as well as determination of the angle of repose, 
drawdown angle, and other crushed ore physical characteristics. The sample was successfully 
crushed from ROM size to a nominal 0.25 inch passing size. The information was used to specify the 
type and size of the appropriate machine for crushing service. The tests determined that 2.25 HP/twas 
required for the crushing service. 
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discussed in a report dated January 29, 2016. Samples from 31 drillholes were examined. The 
weighted average percentage of K-feldspar in the ore as determined from 29 samples was 18.7%. 
Results from one anomalous high sample and one anomalous low sample were excluded from the 
average. The results confirmed the ample presence of K-feldspar throughout the deposits. 

Quartz processing data was not as affected by these issues although more residual K-feldspar was 
present in the feedstock to the quartz circuit as a result of difficulties incurred with the K-feldspar circuit. 
This resulted in slightly lower quartz yields during quartz circuit flotation to remove the additional 
residual spar. However, both the bench and pilot plant work yielded very good quartz products and 
achieved desired quartz purities for each quartz grade. Figure 13-5 shows the general schematic for 
the recovery of quartz. 

The completion of the pilot plant work was in its final stages at the time of this writing and a final version 
of the report covering all of this work is still pending. However, a summary of the work has been 
provided and listed as MRL Report - Summary of Pilot Plant Testing for I-Minerals to Recover 
Upgraded Quartz - March 17, 2016. 
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13.3 Recovery Estimate Assumptions 

13.3.1 Recovery of Clay Products 
Combined recoverable clay products in the ore account for 16-18% of the total feed. The clays are 
separated from the other constituents in the ore based on particle size and apparent density. Virtually 
100% of the clay is recovered as standard purity halloysite, high purity halloysite or kaolinite 
(metakaolin). 

The split of recovery between standard grade halloysite and high purity halloysite is dictated more by 
market conditions than any inherent differences in the products. The market for high purity halloysite 
will be satisfied first with the market for standard grade being satisfied on a secondary basis. If 
necessary, any remaining halloysite can be blended with kaolinite and calcined to create metakaolin. 

Kaolinite recovery is 100% of this constituent in the ore with the only loss being in the calcining step. 
The conversion of kaolinite to metakaolin by calcining removes most of the water of hydration and 
results in approximately 10% loss of mass. As a result, the recovery of kaolinite is effectively 90% of 
the amount of kaolinite in the feed. 

13.3.2 Recovery of Sand Products 
Feldspathic sand makes up approximately 75% of the material in the ore. Processing of the sand 
involves separation of the quartz from the potassium feldspar and purification of the resulting separate 
streams. In this process there is removal and rejection of iron bearing minerals (primarily muscovite 
and biotite micas) and losses of fines to the tailings stream. Testwork results show that the recovery 
of quartz and potassium feldspar from the ore feed is approximately 58.5% each which is equivalent 
to approximately 78% recovery from the sand component in the feed. 

13.3.3 Overall Products Recovery 
The sum of all products recovered from the feed ore is approximately 61%. The remaining 39% is lost 
to tailings as sand fines or impurities removed in the upgrading of the clay and sand products. 
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14 Mineral Resource Estimate  
Bart Stryhas, of SRK Consulting (US) Inc. constructed the geologic and resource models discussed 
below, which supported a Feasibility Study prepared by GBM and filed by I-Minerals in 2015. Matthew 
Hastings, also of SRK Consulting (US) Inc. has reviewed the data and information supporting the 
mineral resource statement compiled by Mr. Stryhas. Mr. Hastings is responsible for the resource 
estimation methodology and the resource statement by virtue of this review and any amendments to 
the report describing the resource. Mr. Hastings is independent of the issuer considering all requisite 
factors in Section 3 of NI 43-101.  

There are no known material impacts that could negatively affect mineral resource. 

Section 14 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

14.1 Geology of the Resource Estimation 
Host material of the resource products is the weathered profile of the granitic phase of the Thatuna 
Batholith. The Thatuna Batholith is composed mainly of Na-feldspar, K-feldspar and quartz. 
Weathering has created a residual saprolite type horizon which directly overlies the bedrock from 
which it was derived. During the natural processes of weathering, the original plagioclase feldspars 
have preferentially broken down to produce the clays kaolinite and halloysite. The K-feldspars have 
resisted weathering to a degree and much of the original component remains as free grains. Similarly, 
the quartz component of the host rock remains as free grains in the weathered material  

The geologic model was constructed from the drillhole lithologic descriptions. An upper soil horizon 
was modeled, by constructing a 3-D base of soil profile. All model blocks located above the base of 
soil and below topography were coded as un-mineralized soil. Typically, the soil horizon is 10 to 20 ft 
deep. Directly below the soil horizon, the saprolitic weathered zone of Thatuna is approximately 50 to 
125 ft thick. This material hosts the resource products. This zone transitions downward into regolith 
and un-weathered batholith. The base of saprolitic weathering was modeled based on relative 
concentrations of clay mineral and geologic descriptions from the drill logs. All blocks located above 
the base of weathering and below the base of soil were coded as potentially resource bearing. The 
batholith also contains widely spaced, flat lying roof pendants of un-mineralized Precambrian gneiss. 
All pendants were modeled and excluded from the potential resource material. Miocene age, basalt 
dikes typically 10 to 25 ft wide, cut all the other lithologies. They strike at azimuth 140° and dip steeply 
east approximately 70-75°. These were also modeled and excluded from the potential resource 
material.  
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14.2 Drillhole Database 
The drillhole database supporting the resource estimation consists of 338 diamond core drillholes 
totaling 37,416 ft. The shallowest hole is 20 ft, the deepest is 260 ft and the average is 111 ft. All the 
drillholes are oriented vertically and spaced on approximate 100 or 200 ft centers. 

Each sample within the drillhole database is characterized by the relative proportions of sand, kaolinite 
clay, halloysite clay and waste. The sum of these four components equals 100% of each sample. 
These four variables were estimated as the resource material of this report.  

14.3 Capping and Compositing 
The raw data for sand, kaolinite, halloysite and waste concentrations were plotted on separate 
histograms and log normal cumulative distribution plots to assess data characteristics and appropriate 
capping levels. The histograms of all four variables are nearly identical showing a near normal 
distribution with a slight negative bias. The cumulative distribution plots generally show a continuous, 
linear distribution up to a point where the data becomes discontinuous and irregular. Sand, halloysite 
and kaolinite were all capped at the value where the log normal cumulative distribution plots becomes 
discontinuous and irregular. All capping was completed prior to compositing. All material capped from 
the sand, halloysite or kaolinite was added to the clay waste fraction to maintain a 100% mass balance.  

The original assay sample lengths generally range from 5 to 10 ft with an average of 5.8 ft. For the 
modeling, these were composited into 10 ft run length composites. This length was chosen mainly so 
that approximately two average samples would be composited, and the composite length would match 
the model block height of 10 ft. The composites were breaking at the lithologic contacts. Table 14-1 
lists the results of the capping and compositing. 

Table 14-1: Capping and Compositing Results 
Total Number of Samples Product Capping Level (%) Minimum Maximum Mean CV 

2,152 

Halloysite None 0 21.37 3.17 1.36 
Kaolinite None 0 53.87 11.41 0.62 
Sand None 7.7 96.91 68.55 0.28 
Clay Waste None 0.3 25.00 5.69 0.45 

Source: SRK, 2015 

14.4 Variogram Analysis 
Variogram analysis was conducted on the capped bench composites from within the resource material. 
Semi variograms were constructed for the four variables in all horizontal directions and as omni-
directional. The sand, omni-directional semi variogram showed a very crude structure with a large 
amount of scatter. The kaolinite, omni-directional semi variogram showed a weakly defined structure 
with a range of about 200 ft, equal to the average drillhole spacing. The halloysite, omni-directional 
semi variogram showed a pure nugget structure. The waste, omni-directional semi variogram showed 
a reasonable structure with a range of 200 ft, equal to the average drillhole spacing. Due to the poor 
or marginal quality of the variograms the grade estimation for all four variables was completed using 
an inverse distance weighting squared (IDW) algorithm.  
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14.5 Density 
During 2015, I-Minerals conducted a fifteen-hole drilling program from which samples were specifically 
collected for density testing. The holes were arranged with five in each mining area including WBL, 
Middle Ridge and Kelly’s Hump North. A total of 136 samples from four lithologies were tested. The 
results were sorted by lithology, location of mineralization and by the intensity of the weathering profile. 
Average density values were calculated for all samples in all areas for soil, dikes and pendants. These 
were assigned in the block model regardless of the weathering profile. The samples collected from the 
Thatuna were sorted by location and by weathering profile. The higher-grade zone is reflective of clay 
content and is shallower than the lower grade zone. The density values assigned were assigned in the 
block model according to Table 14.5.1.  

Table 14-2: Block Model Material Densities 
Material Number of Samples Density g/cm3 Density t/ft3 
Soil 13 1.855 0.057913291 
Pendants 9 1.934 0.060381035 
Basalt Dikes 3 1.697 0.059591270  
WBL Higher Grade Thatuna 7 1.897 0.059216717 
WBL Lower Grade Thatuna 9 2.136 0.066658443 
WBL All Other Thatuna 12 2.105 0.065693546 
Middle Ridge Higher Grade Thatuna 28 1.729 0.053977286 
Middle Ridge Lower Grade Thatuna 5 1.974 0.061615708 
Middle Ridge All Other Thatuna 4 1.782 0.055636188 
Kelly’s Hump Higher Grade Thatuna 22 1.691 0.052779412 
Kelly’s Hump Lower Grade Thatuna 6 1.812 0.056548695 
Kelly’s Hump All Other Thatuna 9 1.789 0.055830219 
All Other Thatuna Averaged 1.892 0.059053318 

Source: SRK 2015 
 

14.6 Block Model and Topography 
Three block models were constructed within the ISP coordinate system parameters listed in Tables 
14-3 and 14-4. A 20 ft x 20 ft x 10 ft (x,y,z) block size was chosen as an appropriate dimension based 
on the current drillhole spacing and a potential open pit, smallest mining unit. Topography was 
provided by I-Minerals as a digital map covering the entire resource area. T The topographic surface 
was created by AeroGeometricc in 2006. The survey was completed using 1:10,000 scale aerial 
photography and processed to 2.0 ft elevation precision. 

Table 14-3: Block Model Limits WBL and Middle Ridge Areas 
Orientation Minimum Maximum Block Size (ft) 
Easting (ISP) 2,441,600 2,447,300 20 
Northing (ISP) 1,902,800 1,908,900 20 
Elevation 2,840 3,120 10 

Source: SRK 2015 

 

14.7 Resource Modeling 
The block model described above was subdivided into four model areas based primarily on the 
geographic location and somewhat by sample support represented by the average drill spacing. The 
WBL area is drilled mainly on 200 ft centers. The Middle Ridge area has an inner portion drilled on 
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100 ft spacing which is flanked by drilling on 200 ft spacing. The Kelly’s Hump North area is mainly 
drilled on 100 ft spacing with one area drilled on 200 ft spacing. The Kelly’s Hump South area is all 
drilled on 200 ft spacing.  

The resource estimation is confined within two nested hard boundaries defined by the percentage of 
total clay which reflects the extent of weathering within the Thatuna granodiorite. The upper/inner, 
higher grade clay shell was constructed based on a combined halloysite and kaolinite content of 10% 
or more. This boundary was allowed to extend laterally, up to 100 ft from unconfined drillholes. Below 
or external to the to the 10% clay shell, a lower grade clay shell was constructed based on clay content 
threshold of 1% or more. This lower grade boundary is located below and lateral to the higher-grade 
shell, representing less weathered material. The external grade shell was also allowed to extend 
laterally, 100 ft from unconfined drillholes. Figure 14.7.1 shows the locations of drillholes and the limits 
of the nested clay shells. Table 14-3 lists the number of blocks within each clay shell in each of the 
four model areas. 
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Source: SRK, 2013 

Figure 14-1: Drillhole Locations (Black Dots), Clay Shell>=10% (Blue), Clay Shell<1-<10% (Teal) 
 

Four variables are estimated including, sand, kaolinite, halloysite and waste. The estimations are run 
independently within each clay shell using only samples within that shell. An inverse distance squared 
algorithm was used to estimate all variables. The grade estimation utilized a three-pass method 
according to the parameters listed in Table 14-5. A varied search orientation was used for the second 
and third passes based on the strike and dip of the base of soil profile. This profile is interpreted to 
reflect the pattern of weathering which has created the residual deposits. The varied search orientation 
is controlled by an anisotropy model which is created by the modeling software. An octant restriction 
was used to select samples from multiple drillholes. Length weighting was used to account for any 
short composites at the bottom of drillholes. The number of samples, number of drillholes and average 
distance to all samples was stored for each block to be used in the model validation. Once the ID2 
estimation was run, all four variables in each block were normalized so they would sum to 100%. As 
part of the grade estimation, model validation is conducted as an interactive process. To achieve 
proper validation, higher grade composites were limited by the distance they could be interpolated. A 
high-grade composite restriction, as listed in Table 14-4, means that any sample above the listed grade 
could not be interpolated beyond the listed distance. Figures 14.7.2 through 14.7.5 present typical 
cross-sections showing the estimated block grades for halloysite, kaolinite, sand, and waste, 
respectively, for each of the model areas.  

Table 14-4: Percentage of Model Blocks in Clay Shell 
Model Area Higher Grade Shell (% of Blocks) Lower Grade Shell (% of Blocks) 
WBL 47 53 
Middle Ridge 65 35 
Kelly’s Hump North 80 20 
Kelly’s Hump South 67 33 

Source: SRK 2015 
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Table 14-5: Resource Estimation Parameters 

Estimation Area Clay Shell Estimation 
Pass 

Search Range 
(x,y,z) ft 

Min/Max # 
Samples 

Octant 
Restriction 

WBL 

Higher Grade 
1 10, 10, 5 (Box) 1/3 None 
2 250, 250,10 3/8 2 Samp/ Oct 
3 300, 300, 20 3/8 None 

Lower Grade 
1 10, 10, 5 (Box) 1/3 None 
2 200, 200, 15 3/8 2 Samp/ Oct 
3 500, 500, 35 3/8 None 

Middle Ridge 

Higher Grade 
1 10, 10, 5 (Box) 1/3 None 
2 175, 175, 10 3/8 2 Samp/ Oct 
3 400, 400, 20 3/8 None 

Lower Grade 
1 10, 10, 5 (Box) 1/3 None 
2 200, 200, 15 3/8 2 Samp/ Oct 
3 300, 300, 20 3/8 None 

Kelly’s Hump North 

Higher Grade 
1 10, 10, 5 (Box) 1/3 None 
2 125, 125, 10 3/8 2 Samp/ Oct 
3 300, 300, 20 3/8 None 

Lower Grade 
1 10, 10, 5 (Box) 1/3 None 
2 150, 150, 15 3/8 2 Samp/ Oct 
3 300, 300, 25 3/8 None 

Kelly’s Hump South 

Higher Grade 
1 10, 10, 5 (Box) 1/3 None 
2 200, 200, 10 3/8 2 Samp/ Oct 
3 300, 300, 20 3/8 None 

Lower Grade 
1 10, 10, 5 (Box) 1/3 None 
2 200, 200, 15 3/8 2 Samp/ Oct 
3 500, 500, 35 3/8 None 

Source: SRK, 2015 
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Table 14-6: Resource Estimation High-Grade Restrictions 

Estimation Area Clay Shell Estimation 
Pass Material Grade Restriction 

(%) 
Distance 

Restriction (m) 

WBL 

Higher 
Grade 3 

Halloysite 9 

150 x 150 x10 

Kaolinite 27 
Sand 69 
Waste 9 

Lower 
Grade 3 

Halloysite None 
Kaolinite 9 
Sand 90 
Waste 6 

Middle Ridge 

Higher 
Grade 3 

Halloysite None  
Kaolinite 15 175 x 175 x10 
Sand 70 200 x 200 x10 
Waste 6 200 x 200 x10 

Lower 
Grade 3 

Halloysite 1 100 x 100 x10 
Kaolinite 15 200 x 200 x10 
Sand 52 100 x 100 x10 
Waste 4 200 x 200 x10 

Kelly’s Hump 
North 

Higher 
Grade 3 

Halloysite 8 150 x 150 x10 
Kaolinite 13 150 x 150 x10 
Sand 68 200 x 200 x10 
Waste 5 200 x 200 x10 

Lower 
Grade 3 

Halloysite 8 200 x 200 x10 
Kaolinite 15 200 x 200 x10 
Sand 30 150 x 150 x10 
Waste 5 100 x 100 x10 

Kelly’s Hump 
South 

Higher 
Grade 3 

Halloysite None  
Kaolinite 17 175 x 175 x10 
Sand 70 200 x 200 x10 
Waste None  

Lower 
Grade 3 

Halloysite None  
Kaolinite 18 200 x 200 x10 
Sand 75 100 x 100 x10 
Waste 6 200 x 200 x10 

Source: SRK 2015 
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Figure 14-2: WBL, East West Cross Section 1,904,800N Viewing North; Composite and 
Estimated Block Grades, From Top to Bottom Sand, Kaolinite, Halloysite and 
Waste 
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Source: SRK 

Figure 14-3: Middle Ridge, East West Cross Section 1,906490N Viewing North; Composite and 
Estimated Block Grades, From Top to Bottom Sand, Kaolinite, Halloysite and 
Waste 
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Source: SRK 

Figure 14-4: Kelly’s Hump North, East West Cross Section 1,907,200N Viewing North; 
Composite and Estimated Block Grades, From Top to Bottom Sand, Kaolinite, 
Halloysite and Waste 

 



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report – Bovill Kaolin Page 77 
 
 

MHH/KD Bovill_NI43-101_TRR_Report_165800-110_Rev10_KD.docx April 2019 

 

 

 

 
Source: SRK 

Figure 14-5: Kelly’s Hump South, East West Cross Section 1,904,200N Viewing North; 
Composite and Estimated Block Grades, From Top to Bottom Sand, Kaolite, 
Halloysite and Waste 

 

14.8 Model Validation 
Four techniques were used to evaluate the validity of the block model. First, during the grade 
estimation; the estimation pass, the number of samples used, the number of drillholes used and the 
average distance to samples was stored. This data was checked to evaluate the performance of the 
sample selection parameters discussed above. The results of each estimation are listed in Table 14-7. 
Second, the interpolated block grades were visually checked on sections and bench plans for 
comparison to the composite grades. Third, statistical analyses were made comparing the estimated 
block grades to the composite sample data supporting the estimation. The results in Table 14-8 show 
good relations for all variables within the higher-grade clay shell which is supported by greater data 
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density. Within the lower grade clay shell halloysite and kaolinite block grades do vary from composite 
grades primarily due to the paucity of data in certain parts of the grade shell. The fourth validation is a 
nearest neighbor estimation comparison. The total contained material, at a zero CoG in the NN models 
were compared to the IDW grade models at the same CoG. The results are listed in Table 14-7. These 
show that no significant material is being manufactured during the modeling process. All four-model 
validation tests described above provided good confidence in the resource estimation.  

Table 14-7: Grade Estimation Performance Parameters 
Estimation Area Clay Shell Criteria Result 

WBL 

Higher Grade 

% Blocks Estimated in First Pass 1 
% Blocks Estimated in Second Pass 56 
% Blocks Estimated in Third Pass 43 
Average Number of Samples Used Per Block 4.4 
Average Number of Drillholes Used Per Block 2.5 
Average Distance to Samples 113 

Lower Grade 

% Blocks Estimated in First Pass 1 
% Blocks Estimated in Second Pass 47 
% Blocks Estimated in Third Pass 52 
Average Number of Samples Used Per Block 5.3 
Average Number of Drillholes Used Per Block 2.9 
Average Distance to Samples (ft) 149 

Middle Ridge 

Higher Grade 

% Blocks Estimated in First Pass 1 
% Blocks Estimated in Second Pass 67 
% Blocks Estimated in Third Pass 32 
Average Number of Samples Used Per Block 5.9 
Average Number of Drillholes Used Per Block 3.8 
Average Distance to Samples (ft) 116 

Lower Grade 

% Blocks Estimated in First Pass 1 
% Blocks Estimated in Second Pass 66 
% Blocks Estimated in Third Pass 33 
Average Number of Samples Used Per Block 4.7 
Average Number of Drillholes Used Per Block 2.7 
Average Distance to Samples (ft) 117 

Kelly’s Hump North 

Higher Grade 

% Blocks Estimated in First Pass 2 
% Blocks Estimated in Second Pass 49 
% Blocks Estimated in Third Pass 49 
Average Number of Samples Used Per Block 6.2 
Average Number of Drillholes Used Per Block 3.5 
Average Distance to Samples (ft) 102 

Lower Grade 

% Blocks Estimated in First Pass 2 
% Blocks Estimated in Second Pass 65 
% Blocks Estimated in Third Pass 33 
Average Number of Samples Used Per Block 5.2 
Average Number of Drillholes Used Per Block 3.3 
Average Distance to Samples (ft) 97 

Kelly’s Hump South 

Higher Grade 

% Blocks Estimated in First Pass 1 
% Blocks Estimated in Second Pass 52 
% Blocks Estimated in Third Pass 47 
Average Number of Samples Used Per Block 4.8 
Average Number of Drillholes Used Per Block 2.6 
Average Distance to Samples (ft) 125 

Lower Grade 

% Blocks Estimated in First Pass 1 
% Blocks Estimated in Second Pass 41 
% Blocks Estimated in Third Pass 58 
Average Number of Samples Used Per Block 5.6 
Average Number of Drillholes Used Per Block 2.9 
Average Distance to Samples (ft) 160 

Source: SRK 2015 
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Table 14-8: Statistical Model Validation 
Estimation 
Area 

Clay 
Shell Variable Average Composite 

Value (%) 
Average Block 

Value (%) 
% Difference 

Comps to Blocks 

WBL 

Higher 
Grade 

Sand 70.082 70.993 -1.3 
Kaolinite 12.623 12.411 1.7 
Halloysite 2.504 2.504 0 
Waste 5.992 5.731 4.3 

Lower 
Grade 

Sand 58.599 59.582 -1.7 
Kaolinite 5.632 5.121 9.1 
Halloysite 0.429 0.370 13.7 
Waste 2.023 2.892 -1.4 

Middle Ridge  

Higher 
Grade 

Sand 69.530 70.103 -0.8 
Kaolinite 10.802 10.858 -0.5 
Halloysite 4.686 4.460 4.8 
Waste 6.340 6.319 0.3 

Lower 
Grade 

Sand 62.322 58.964 5.3 
Kaolinite 7.066 6.984 1.2 
Halloysite 0.727 0.740 -1.8 
Waste 4.074 4.098 -0.6 

Kelly’s Hump 
North 

Higher 
Grade 

Sand 68.008 68.636 -0.9 
Kaolinite 11.188 11.278 -0.8 
Halloysite 4.444 4.424 0.5 
Waste 5.876 5.873 0.1 

Lower 
Grade 

Sand 61.560 61.824 -0.4 
Kaolinite 6.460 6.567 -1.7 
Halloysite 0.548 0.557 -1.5 
Waste 3.250 3.301 -1.6 

Kelly’s Hump 
South 

Higher 
Grade 

Sand 63.045 63.089 -0.1 
Kaolinite 18.328 15.389 16.0 
Halloysite 2.095 2.049 2.2 
Waste 6.389 6.325 1.0 

Lower 
Grade 

Sand 52.129 50.245 3.6 
Kaolinite 9.721 8.912 8.3 
Halloysite 0.218 0.151 30.0 
Waste 3.413 3.340 2.2 

Source: SRK 2015 
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Table 14-9: Nearest Neighbor Model Validation 

Estimation 
Area 

Clay 
Shell 

IDS/NN 
Tons (M) Variable IDW 

Grade (%) 
NN 

Grade 
(%) 

% Diff Contained 
Material NN to IDW 

WBL  

Higher 
Grade 0.892 

Sand 70.99 71.89 1.2 
Kaolinite 12.41 14.01 11.4 
Halloysite 2.5 2.48 -0.8 
Waste 5.73 6.60 13.2 

Lower 
Grade 1.149 

Sand 59.58 60.65 1.8 
Kaolinite 5.12 5.75 10.9 
Halloysite 0.37 0.33 -12.1 
Waste 2.89 3.02 4.3 

Middle Ridge 

Higher 
Grade 3.672 

Sand 70.10 71.53 2.0 
Kaolinite 10.68 11.14 2.5 
Halloysite 4.46 4.45 -0.2 
Waste 6.32 6.57 3.8 

Lower 
Grade  

Sand 58.964 60.44 2.4 
Kaolinite 6.98 7.04 0.9 
Halloysite 0.74 0.82 1.8 
Waste 4.10 4.23 3.8 

Kelly’s Hump 
North 

Higher 
Grade  

Sand 68.636 69.98 1.9 
Kaolinite 11.28 12.19 7.5 
Halloysite 4.42 4.98 11.2 
Waste 5.87 6.36 7.7 

Lower 
Grade  

Sand 61.824 64.95 4.8 
Kaolinite 6.57 6.67 1.5 
Halloysite 0.56 0.57 1.8 
Waste 3.3 3.43 3.8 

Kelly’s Hump 
South 

Higher 
Grade  

Sand 63.089 64.15 1.7 
Kaolinite 15.39 18.39 16.3 
Halloysite 2.05 2.16 5.0 
Waste 6.33 6.37 0.6 

Lower 
Grade  

Sand 50.245 51.33 2.11 
Kaolinite 8.91 9.57 6.9 
Halloysite 0.15 0.19 21.0 
Waste 3.34 3.38 1.2 

Source: SRK 2015 

14.9 Resource Classification 
The Mineral Resources are classified under the categories of Measured, Indicated and Inferred 
according to CIM guidelines. Classification of the resources reflects the relative confidence of the 
grade estimates and the continuity of the mineralization. This classification is based on several factors 
including; sample spacing relative to geological and geo-statistical observations regarding the 
continuity of mineralization, data verification to original sources, specific gravity determinations, 
accuracy of drill collar locations, accuracy of topographic surface, quality of the assay data and many 
other factors, which influence the confidence of the mineral estimation. No single factor controls the 
resource classification rather each factor influences the result.  

The Mineral Resources are classified as “Measured” and “Indicated” based on the drillhole spacing. 
Measured resources are assigned where the average drillhole spacing is 100 ft or less, while all other 
areas, where drillhole spacing averaged 200 ft, are classified as “Indicated”.  
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14.10  Mineral Resource Statement 
The mineral resource statement in Table 14-10 is confined within a Whittle™ pit design. No CoG is 
applied to the resource because all recovered material in the resource estimation contains sufficient 
sand, kaolinite or halloysite to be mined for a profit. 
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Table 14-10: Indicated Mineral Resource Statement (As of October 26, 2015) 

Classification Location Tons 
(000s) 

Qtz & K-Spar 
Sand (%) Kaolinite (%) Halloysite (%) Qtz & K-Spar and 

Tons (000’s) 
Kaolinite 

Tons (000’s) 
Halloysite 

Tons (000’s) 

Measured 
Kellys Hump 3,540 75.98 13.08 3.86 2,688 463 137 
Middle Ridge 2,180 77.43 10.95 4.15 1,690 239 91 
All 5,720 76.53 12.27 3.97 4,378 702 226 

Indicated 

Kellys Hump 7,500 55.22 14.81 2.77 4,140 1,110 208 
Middle Ridge 5,140 58.85 17.91 3.61 3,023 920 185 
WBL Pit 2,900 58.43 13.31 1.62 1,694 386 47 
All 15,530 57.02 15.56 2.83 8,857 2,416 440 

M & I 

Kellys Hump 11,040 61.87 14.26 3.12 6,828 1,574 344 
Middle Ridge 7,320 64.39 15.83 3.77 4,713 1,159 276 
WBL Pit 2,900 58.43 13.31 1.62 1,694 386 47 
All 21,260 62.27 14.67 3.14 13,235 3,119 667 

Overall pit slope angle in soil was 34 degrees; in mineralized material, 43 degrees.  
Optimized pit extents were constrained by the lease boundaries and the delineated wetland areas, both of which were provided by HDR Engineering Inc. (2013) 
Total kaolinite recovery assigned to 95%; total sand recovery, 77%. 
Values presented here have been rounded to reflect the level of accuracy.  
Source: SRK 
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14.11  Relevant Factors 
There are no known legal, political, environmental, or other risks that could materially affect the 
potential development of the mineral resources  
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15 Mineral Reserve Estimate 
SRK has not performed study supporting this section of the report therefore, it is not included. 
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16 Mining Design 
SRK has not performed study supporting this section of the report therefore, it is not included. 
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17 Recovery Methods  
SRK has not performed study supporting this section of the report therefore, it is not included. 
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18 Project Infrastructure  
SRK has not performed study supporting this section of the report therefore, it is not included. 
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19 Market Studies and Contracts  
SRK has not performed study supporting this section of the report therefore, it is not included.  
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20 Environmental Studies, Permitting and Social or 
Community Impact  
SRK has not performed study supporting this section of the report therefore, it is not included. 
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21 Capital and Operating Costs  
SRK has not performed study supporting this section of the report therefore, it is not included. 
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22 Economic Analysis  
SRK has not performed study supporting this section of the report therefore, it is not included. 
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23 Adjacent Properties  
Hammond Engineering currently operates a small raw clay operation on the old A.P. Green 
Refractories pit north of Helmer. Around 2006, the owner revealed that the operation produced roughly 
1,300 t/y RoM product of clay from the Latah formation, which were sold at a price of US$20/t (fob). 
The clay was used by Wendt Pottery in Lewiston, Idaho to produce a buff-firing porcelain ceramic body 
and by Clayburn Industries as a clay binder for refractories. The owner of Wendt Pottery states that 
he still uses this clay, about the same amount each year. In 1997, reserves for this property, which are 
considered historic and were not prepared in accordance with NI 43-101, were 1.65 Mt, based upon 
50 ft drill centers. This was extrapolated from an Information Memorandum offered by A.P. Green 
containing tonnages and property information in an effort to sell the operation.  
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24 Other Relevant Data and Information  
There is no other relevant data and information. 
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25 Interpretation and Conclusions  
25.1 Results 

The results of this study are simply a restatement of mineral resources disclosed from a previous 
study. SRK is of the opinion that the mineral resources disclosed herein are estimated and reported in 
a manner consistent with industry best practice, and that they are sufficient to be relied upon in 
subsequent study.  

SRK notes that previous conclusions regarding the prospective for economic production from the Bovill 
project are not applicable in this study, as conditions have changed which will be addressed in 
additional studies yet to be performed. 

25.2 Significant Risks and Uncertainties 

25.2.1 General Project Risks and Opportunities 
SRK is of the opinion that the general project risks with respect to the mineral resource are minimal 
and within the nominal understanding of what constitutes a mineral resource categorized as Measured, 
Indicated, and Inferred resources. Any risks relevant to the mineral resources which explain or justify 
these categories are disclosed below. 

Other project risks for other disciplines may have been disclosed in previous studies and are not 
material to the statement of mineral resources in this study. Additional work in subsequent study will 
be required to address additional project risk beyond statement of mineral resources. 

25.2.2 Resource Delineation Drilling at WBL is Not at Par to Other Deposits 
The current drilling density at the WBL deposit is not as uniformly gridded and has wider spacing than 
the Middle Ridge and Kelly's Hump areas. For this reason, the WBL resource is only classified as 
Indicated and Inferred. The mine plan does not include WBL; if this area is considered for mining in 
future years, it is recommended to conduct additional infill drilling at WBL before the deposit is mined. 
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26 Recommendations  
Recommendations for future work programs, the approximate timeline, and costs are provided below.  

Section 26 of this Report is excerpted from various NI 43-101 Technical Reports on the Property, most 
recently the report prepared by GBM Engineers, LLC dated March 17, 2016. Excerpts from the 
Technical Report are shown in italics. Standardizations have been made to suit the format of this 
report; any changes to the text are indicated with the use of [brackets]. Images and tables may have 
been updated/modified. 

26.1 Mineral Resource Estimates 
As the mining progresses, especially in the first several quarterly periods, I-Minerals should conduct 
resource reconciliation to the actual mine production. This will provide additional confidence in the 
resource estimation or identify any areas where modifications are required. Thereafter the model 
reconciliation should be conducted semi-annually or annually. 
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28 Glossary 
The Mineral Resources and Mineral Reserves have been classified according to CIM (CIM, 2014). 
Accordingly, the Resources have been classified as Measured, Indicated or Inferred, the Reserves 
have been classified as Proven, and Probable based on the Measured and Indicated Resources as 
defined below.  

28.1 Mineral Resources 
A Mineral Resource is a concentration or occurrence of solid material of economic interest in or on 
the Earth’s crust in such form, grade or quality and quantity that there are reasonable prospects for 
eventual economic extraction. The location, quantity, grade or quality, continuity and other geological 
characteristics of a Mineral Resource are known, estimated or interpreted from specific geological 
evidence and knowledge, including sampling. 

An Inferred Mineral Resource is that part of a Mineral Resource for which quantity and grade or 
quality are estimated on the basis of limited geological evidence and sampling. Geological evidence 
is sufficient to imply but not verify geological and grade or quality continuity. An Inferred Mineral 
Resource has a lower level of confidence than that applying to an Indicated Mineral Resource and 
must not be converted to a Mineral Reserve. It is reasonably expected that the majority of Inferred 
Mineral Resources could be upgraded to Indicated Mineral Resources with continued exploration. 

An Indicated Mineral Resource is that part of a Mineral Resource for which quantity, grade or quality, 
densities, shape and physical characteristics are estimated with sufficient confidence to allow the 
application of Modifying Factors in sufficient detail to support mine planning and evaluation of the 
economic viability of the deposit. Geological evidence is derived from adequately detailed and reliable 
exploration, sampling and testing and is sufficient to assume geological and grade or quality continuity 
between points of observation. An Indicated Mineral Resource has a lower level of confidence than 
that applying to a Measured Mineral Resource and may only be converted to a Probable Mineral 
Reserve. 

A Measured Mineral Resource is that part of a Mineral Resource for which quantity, grade or quality, 
densities, shape, and physical characteristics are estimated with confidence sufficient to allow the 
application of Modifying Factors to support detailed mine planning and final evaluation of the economic 
viability of the deposit. Geological evidence is derived from detailed and reliable exploration, sampling 
and testing and is sufficient to confirm geological and grade or quality continuity between points of 
observation. A Measured Mineral Resource has a higher level of confidence than that applying to 
either an Indicated Mineral Resource or an Inferred Mineral Resource. It may be converted to a Proven 
Mineral Reserve or to a Probable Mineral Reserve. 

28.2 Mineral Reserves 
A Mineral Reserve is the economically mineable part of a Measured and/or Indicated Mineral 
Resource. It includes diluting materials and allowances for losses, which may occur when the material 
is mined or extracted and is defined by studies at Pre-Feasibility or Feasibility level as appropriate that 
include application of Modifying Factors. Such studies demonstrate that, at the time of reporting, 
extraction could reasonably be justified. 
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The reference point at which Mineral Reserves are defined, usually the point where the ore is delivered 
to the processing plant, must be stated. It is important that, in all situations where the reference point 
is different, such as for a saleable product, a clarifying statement is included to ensure that the reader 
is fully informed as to what is being reported. The public disclosure of a Mineral Reserve must be 
demonstrated by a Pre-Feasibility Study or Feasibility Study. 

A Probable Mineral Reserve is the economically mineable part of an Indicated, and in some 
circumstances, a Measured Mineral Resource. The confidence in the Modifying Factors applying to a 
Probable Mineral Reserve is lower than that applying to a Proven Mineral Reserve. 

A Proven Mineral Reserve is the economically mineable part of a Measured Mineral Resource. A 
Proven Mineral Reserve implies a high degree of confidence in the Modifying Factors. 

28.3 Definition of Terms 
The following general mining terms may be used in this report. 

Figure 28-1: Definition of Terms 
Term Definition  
Assay The chemical analysis of mineral samples to determine the metal content. 
Capital Expenditure All other expenditures not classified as operating costs. 
Composite Combining more than one sample result to give an average result over a larger 

distance.  
Concentrate A metal-rich product resulting from a mineral enrichment process such as gravity 

concentration or flotation, in which most of the desired mineral has been 
separated from the waste material in the ore.  

Crushing Initial process of reducing ore particle size to render it more amenable for further 
processing.  

Cut-off Grade (CoG) The grade of mineralized rock, which determines as to whether or not it is 
economic to recover its gold content by further concentration.  

Dilution Waste, which is unavoidably mined with ore.  
Dip Angle of inclination of a geological feature/rock from the horizontal.  
Fault The surface of a fracture along which movement has occurred.  
Footwall The underlying side of an orebody or stope.  
Gangue Non-valuable components of the ore.  
Grade The measure of concentration of gold within mineralized rock.  
Hangingwall The overlying side of an orebody or slope.  
Haulage A horizontal underground excavation which is used to transport mined ore.  
Hydrocyclone A process whereby material is graded according to size by exploiting centrifugal 

forces of particulate materials.  
Igneous Primary crystalline rock formed by the solidification of magma.  
Kriging An interpolation method of assigning values from samples to blocks that 

minimizes the estimation error.  
Level Horizontal tunnel the primary purpose is the transportation of personnel and 

materials.  
Lithological Geological description pertaining to different rock types.  
LoM Plans Life-of-Mine plans.  
LRP Long Range Plan.  
Material Properties Mine properties.  
Milling A general term used to describe the process in which the ore is crushed and 

ground and subjected to physical or chemical treatment to extract the valuable 
metals to a concentrate or finished product.  

Mineral/Mining Lease A lease area for which mineral rights are held.  
Mining Assets The Material Properties and Significant Exploration Properties.  
Ongoing Capital Capital estimates of a routine nature, which is necessary for sustaining 

operations.  
Ore Reserve See Mineral Reserve.  
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Term Definition  
Pillar Rock left behind to help support the excavations in an underground mine.  
RoM Run-of-Mine.  
Sedimentary Pertaining to rocks formed by the accumulation of sediments, formed by the 

erosion of other rocks.  
Shaft An opening cut downwards from the surface for transporting personnel, 

equipment, supplies, ore and waste.  
Sill A thin, tabular, horizontal to sub-horizontal body of igneous rock formed by the 

injection of magma into planar zones of weakness.  
Smelting A high temperature pyrometallurgical operation conducted in a furnace, in which 

the valuable metal is collected to a molten matte or doré phase and separated 
from the gangue components that accumulate in a less dense molten slag phase.  

Stope Underground void created by mining.  
Stratigraphy The study of stratified rocks in terms of time and space.  
Strike Direction of line formed by the intersection of strata surfaces with the horizontal 

plane, always perpendicular to the dip direction.  
Sulfide A sulfur bearing mineral.  
Tailings Finely ground waste rock from which valuable minerals or metals have been 

extracted.  
Thickening The process of concentrating solid particles in suspension.  
Total Expenditure All expenditures including those of an operating and capital nature.  
Variogram A statistical representation of the characteristics (usually grade).  

 

28.4 Abbreviations 
The following abbreviations may be used in this report. 

Figure 28-2: Abbreviations 
Abbreviation Unit or Term 
A ampere 
AA atomic absorption 
A/m2 amperes per square meter 
ANFO ammonium nitrate fuel oil 
Ag silver 
Au gold 
AuEq gold equivalent grade 
°C degrees Centigrade 
CCD counter-current decantation 
CIL carbon-in-leach 
CoG cut-off grade 
cm centimeter 
cm2 square centimeter 
cm3 cubic centimeter 
cfm cubic feet per minute 
ConfC confidence code 
CRec core recovery 
CSS closed-side setting 
CTW calculated true width 
° degree (degrees) 
dia. diameter 
EIS Environmental Impact Statement 
EMP Environmental Management Plan 
FA fire assay 
ft foot (feet) 
ft2 square foot (feet) 
ft3 cubic foot (feet) 
g gram 
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Abbreviation Unit or Term 
gal gallon 
g/L gram per liter 
g-mol gram-mole 
gpm gallons per minute 
g/t grams per tonne 
ha hectares 
HDPE Height Density Polyethylene 
hp horsepower 
HTW horizontal true width 
ICP induced couple plasma 
ID2 inverse-distance squared 
ID3 inverse-distance cubed 
IFC International Finance Corporation 
ILS Intermediate Leach Solution 
kA kiloamperes 
kg kilograms 
km kilometer 
km2 square kilometer 
koz thousand troy ounce 
kt thousand tonnes 
kt/d thousand tonnes per day 
kt/y thousand tonnes per year 
kV kilovolt 
kW kilowatt 
kWh kilowatt-hour 
kWh/t kilowatt-hour per metric tonne 
L liter 
L/sec liters per second 
L/sec/m liters per second per meter 
lb pound 
LHD Long-Haul Dump truck 
LLDDP Linear Low Density Polyethylene Plastic 
LOI Loss On Ignition 
LoM Life-of-Mine 
m meter 
m2 square meter 
m3 cubic meter 
masl meters above sea level 
MARN Ministry of the Environment and Natural Resources 
MDA Mine Development Associates 
mg/L milligrams/liter 
mm millimeter 
mm2 square millimeter 
mm3 cubic millimeter 
MME Mine & Mill Engineering 
Moz million troy ounces 
Mt million tonnes 
MTW measured true width 
MW million watts 
m.y. million years 
NGO non-governmental organization 
NI 43-101 Canadian National Instrument 43-101 
OSC Ontario Securities Commission 
oz troy ounce 
% percent 
PLC Programmable Logic Controller 
PLS Pregnant Leach Solution 
PMF probable maximum flood 
ppb parts per billion 
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Abbreviation Unit or Term 
ppm parts per million 
QA/QC Quality Assurance/Quality Control 
RC rotary circulation drilling 
RoM Run-of-Mine 
RQD Rock Quality Description 
SEC U.S. Securities & Exchange Commission 
sec second 
SG specific gravity 
SPT standard penetration testing 
st short ton (2,000 pounds) 
t tonne (metric ton) (2,204.6 pounds) 
t/h tonnes per hour 
t/d tonnes per day 
t/y tonnes per year 
TSF tailings storage facility 
TSP total suspended particulates 
µm micron or microns 
V volts 
VFD variable frequency drive 
W watt 
XRD x-ray diffraction 
y year 

 

 



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report – Bovill Kaolin Appendices 
  

MHH/KD Bovill_NI43-101_TRR_Report_165800-110_Rev10_KD.docx April 2019 

Appendices 



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report – Bovill Kaolin Appendices 
  

MHH/KD Bovill_NI43-101_TRR_Report_165800-110_Rev10_KD.docx April 2019 

Appendix A: Certificates of Qualified Persons 



 
 

SRK Consulting (U.S.), Inc. 
5250 Neil Road, Suite 300 
Reno, Nevada  89502 
 
T: (775) 828-6800 
F: (775) 828-6820 
 
reno@srk.com 

     www.srk.com 
  

 

 

 

 U.S. Offices: 
Anchorage 907.677.3520 
Clovis 559.452.0182 
Denver 303.985.1333 
Elko 775.753.4151 
Fort Collins 970.407.8302 
Reno 775.828.6800 
Tucson    520.544.3688 

Canadian Offices: 
Saskatoon 306.955.4778 
Sudbury 705.682.3270 
Toronto 416.601.1445 
Vancouver 604.681.4196 
Yellowknife 867.873.8670 

Group Offices: 
Africa 
Asia 
Australia 
Europe 
North America 
South America 

 

CERTIFICATE OF QUALIFIED PERSON 

I, Brooke Miller Clarkson, CPG do hereby certify that: 

1. I am a Senior Consultant of SRK Consulting (U.S.), Inc., 5250 Neil Road, Reno, Nevada 89502. 
2. This certificate applies to the technical report titled “NI 43-101 Technical Resource Report, Re-Issue, 

Bovill Kaolin Project, Idaho” with an Effective Date of March 17, 2016 (the “Technical Report”). 
3. I graduated with a degree in Bachelor of Arts degree in Geology from Lawrence University in 2002. In 

addition, I have obtained a Master of Science degree in Geological Sciences from The University of 
Oregon in 2004. I am a Certified Professional Geologist of the American Association of Professional 
Geologists. I have worked as a Geologist for a total of 12 years since my graduation from university. My 
relevant experience includes mining and exploration geology, data analysis and geologic modeling.  

4. I have read the definition of “qualified person” set out in National Instrument 43-101 (NI 43-101) and 
certify that by reason of my education, affiliation with a professional association (as defined in NI 43-101) 
and past relevant work experience, I fulfill the requirements to be a “qualified person” for the purposes of 
NI 43-101. 

5. I visited the Bovill property on March 18, 2019 for 1 day.  
6. I am responsible for Background, Permitting, and Geology Sections 4 through 12, Section 20, and the 

content summarized from theses sections in Sections 1, 25, and 26. 
7. I am independent of the issuer applying all of the tests in section 1.5 of NI 43-101.  
8. I have not had prior involvement with the property that is the subject of the Technical Report. 
9. I have read NI 43-101 and Form 43-101F1 and the sections of the Technical Report I am responsible for 

have been prepared in compliance with that instrument and form. 
10. As of the aforementioned Effective Date, to the best of my knowledge, information and belief, the 

sections of the Technical Report I am responsible for contains all scientific and technical information that 
is required to be disclosed to make the Technical Report not misleading. 

 
Dated this 18 Day of April, 2019. 
 
____”Signed”_______________    “Sealed” 

Brooke Miller Clarkson, CPG 



 
 

SRK Consulting (U.S.), Inc. 
Suite 600  
1125 Seventeenth Street 
Denver, CO  80202 
 
T: 303.985.1333 
F: 303.985.9947 
 
denver@srk.com  
www.srk.com 

 

 

 

 
U.S. Offices: 
Anchorage 907.677.3520 
Clovis 559.452.0182 
Denver 303.985.1333 
Elko 775.753.4151 
Fort Collins 970.407.8302 
Reno 775.828.6800 
Tucson    520.544.3688 

Canadian Offices: 
Saskatoon 306.955.4778 
Sudbury 705.682.3270 
Toronto 416.601.1445 
Vancouver 604.681.4196 
Yellowknife 867.873.8670 

Group Offices: 
Africa 
Asia 
Australia 
Europe 
North America 
South America 

 

CERTIFICATE OF QUALIFIED PERSON 

I, Matthew Hastings, MSc Geology, MAusIMM (CP) do hereby certify that: 

1. I am Principal Consultant Resource Geologist of SRK Consulting (U.S.), Inc., 1125 Seventeenth Street, 
Suite 600, Denver, CO, USA, 80202. 

2. This certificate applies to the technical report titled “NI 43-101 Technical Resource Report, Re-Issue, 
Bovill Kaolin Project, Idaho” with an Effective Date of March 17, 2016 (the “Technical Report”). 

3. I graduated with a degree in Geology from The University of Georgia in 2005.  In addition, I have 
obtained a M.Sc. Geology in 2008 from the University of Nevada, Reno as well as a Citation in Applied 
Geostatistics from the University of Alberta in 2012. I am a Chartered Professional of the Australasian 
Institute of Mining and Metallurgy (AusIMM) as well as an Idaho registered professional geologist in the 
United States. I have worked as a Geologist for a total of 11 years since my graduation from university. 
My relevant experience includes exploration, development, and estimation of mineral resources in a 
variety of geological settings and deposit types.  

4. I have read the definition of “qualified person” set out in National Instrument 43-101 (NI 43-101) and 
certify that by reason of my education, affiliation with a professional association (as defined in NI 43-101) 
and past relevant work experience, I fulfill the requirements to be a “qualified person” for the purposes of 
NI 43-101. 

5. I have not visited the subject property. 
6. I am responsible for Mineral Resource Section 14, and the content summarized from this section in 

Sections 1, 25, and 26.  
7. I am independent of the issuer applying all of the tests in section 1.5 of NI 43-101. 
8. I have not had prior involvement with the property that is the subject of the Technical Report. 
9. I have read NI 43-101 and Form 43-101F1 and the sections of the Technical Report I am responsible for 

have been prepared in compliance with that instrument and form. 
10. As of the aforementioned Effective Date, to the best of my knowledge, information and belief, the 

sections of the Technical Report I am responsible for contains all scientific and technical information that 
is required to be disclosed to make the Technical Report not misleading. 

 
Dated this 18 Day of April, 2019. 
 
______”Signed”______________________    “Sealed” 

Matthew Hastings, MSc Geology, MAusIMM (CP) 



 

 
 

CERTIFICATE OF QUALIFIED PERSON 

I, Richard D. Rath, M. S, P. E., 4235 Elati Road, Larkspur, CO 80118-8428, do hereby certify that: 

1. I am Principal Process Engineer (retired), of former GBM Engineers, LLC, 12211 West Alameda 
Parkway, Suite 220, Lakewood, CO 80228-2825. 

2. This certificate applies to the technical report titled “NI 43-101 Technical Resource Report, Re-Issue, 
Bovill Kaolin Project, Idaho” with an Effective Date of March 17, 2016 (the “Technical Report”). 

3. I graduated with a Bachelor of Arts degree in Chemistry-Commerce from Valparaiso University in 1964. 
In addition, I have obtained a Master of Science degree in Chemical Engineering in 1976. I am a 
registered Professional Engineer in Colorado (license # 42840) and Utah (license # 157095-2202). I am 
also a registered Qualified Person (with the Mining and Metallurgical Society of America, Member # 
01442QP). I have worked as a Process Engineer for a total of 52 years since my graduation from 
university. My relevant experience includes process engineering in four of the five soda ash plants in 
Wyoming, process development of a caliche mine and sodium nitrate in Antofagasta, Chile and many 
other such efforts which include all the process operations contemplated in this project.  

4. I have read the definition of “qualified person” set out in National Instrument 43-101 (NI 43-101) and 
certify that by reason of my education, affiliation with a professional association (as defined in NI 43-101) 
and past relevant work experience, I fulfill the requirements to be a “qualified person” for the purposes of 
NI 43-101. 

5. I visited the Bovill Kaolin property near Bovill, ID on January 6 and 7, 2015 for 2 days. All sections of the 
proposed mining areas, plant site location, and mineralogical test labs in the Bovill area were visited 
during these days.   

6. I am responsible for the process design report of Section 13. 
7. I am independent of the issuer applying all of the tests in section 1.5 of NI 43-101.   
8. I have not had prior involvement with the property that is the subject of the Technical Report. 
9. I have read NI 43-101 and Form 43-101F1 and the sections of the Technical Report I am responsible for 

have been prepared in compliance with that instrument and form. 
10. As of the aforementioned Effective Date, to the best of my knowledge, information and belief, the 

sections of the Technical Report I am responsible for contains all scientific and technical information that 
is required to be disclosed to make the Technical Report not misleading. 

 
Dated this 18 Day of April, 2019. 
 
____”Signed”_________________    “Sealed” 

Richard D. Rath, MS PE 


	1 Summary
	1.1 Property Description and Ownership
	1.2 Geology and Mineralization
	1.3 Status of Exploration, Development and Operations
	1.4 Mineral Processing and Metallurgical Testing
	1.5 Mineral Resource Estimate
	1.6 Mineral Reserve Estimate
	1.7 Mining Methods
	1.8 Project Infrastructure
	1.9 Environmental Studies and Permitting
	1.10 Capital and Operating Costs
	1.11 Economic Analysis
	1.12 Conclusions and Recommendations

	2 Introduction
	2.1 Terms of Reference and Purpose of the Report
	2.2 Qualifications of Consultants (SRK)
	2.3 Details of Inspection
	2.4 Sources of Information
	2.5 Effective Date
	2.6 Units of Measure

	3 Reliance on Other Experts
	4 Property Description and Location
	4.1 Property Location
	4.2 Mineral Titles
	4.3 Royalties, Agreements and Encumbrances
	4.4 Environmental Liabilities and Permitting
	4.4.1 Environmental Liabilities
	4.4.2 Required Permits and Status

	4.5 Other Significant Factors and Risks

	5 Accessibility, Climate, Local Resources, Infrastructure and Physiography
	5.1 Topography, Elevation and Vegetation
	5.2 Accessibility and Transportation to the Property
	5.3 Climate and Length of Operating Season
	5.4 Sufficiency of Surface Rights
	5.5 Infrastructure Availability and Sources

	6 History
	6.1 Prior Ownership and Ownership Changes

	7 Geological Setting and Mineralization
	7.1 Regional Geology
	7.2 Local Geology
	7.3 Significant Mineralized Zones
	7.3.1 Feldspars
	7.3.2 Quartz
	7.3.3 Clay Minerals


	8 Deposit Type
	8.1 Mineral Deposit

	9 Exploration
	9.1 Procedures and Parameters of Surveys and Investigations
	9.2 Sampling Methods and Sample Quality
	9.3 Significant Results and Interpretation

	10 Drilling
	10.1 Type and Extent
	10.2 Interpretation and Results

	11 Sample Preparation, Analysis and Security
	11.1 Sampling and Preparation Methods
	11.2 Laboratories
	11.3 Analysis
	11.4 Security Measures
	11.5 QA/QC Procedures and Results
	11.6 Opinion on Adequacy

	12 Data Verification
	12.1 Procedures
	12.2 Limitations
	12.3 Opinion on Data Adequacy

	13 Mineral Processing and Metallurgical Testing
	13.1 Historical Testing
	13.2 Current Testing
	13.2.1 Representative Sample Collection
	13.2.2 Comminution
	13.2.3 Clay Processing
	13.2.4 Sand Processing
	13.2.5 Tailings Thickening and Filtration

	13.3 Recovery Estimate Assumptions
	13.3.1 Recovery of Clay Products
	13.3.2 Recovery of Sand Products
	13.3.3 Overall Products Recovery


	14 Mineral Resource Estimate
	14.1 Geology of the Resource Estimation
	14.2 Drillhole Database
	14.3 Capping and Compositing
	14.4 Variogram Analysis
	14.5 Density
	14.6 Block Model and Topography
	14.7 Resource Modeling
	14.8 Model Validation
	14.9 Resource Classification
	14.10  Mineral Resource Statement
	14.11  Relevant Factors

	15 Mineral Reserve Estimate
	16 Mining Design
	17 Recovery Methods
	18 Project Infrastructure
	19 Market Studies and Contracts
	20 Environmental Studies, Permitting and Social or Community Impact
	21 Capital and Operating Costs
	22 Economic Analysis
	23 Adjacent Properties
	24 Other Relevant Data and Information
	25 Interpretation and Conclusions
	25.1 Results
	25.2 Significant Risks and Uncertainties
	25.2.1 General Project Risks and Opportunities
	25.2.2 Resource Delineation Drilling at WBL is Not at Par to Other Deposits


	26 Recommendations
	26.1 Mineral Resource Estimates

	27 References
	28 Glossary
	28.1 Mineral Resources
	28.2 Mineral Reserves
	28.3 Definition of Terms
	28.4 Abbreviations

	Appendices
	Appendix A: Certificates of Qualified Persons

	QP_Cert_Clarkson_Brooke_20190417.pdf
	CERTIFICATE OF QUALIFIED PERSON

	QP_Cert_Hastings_Matthew_20190417.pdf
	CERTIFICATE OF QUALIFIED PERSON

	QP_Cert_Rath_Richard_04172019.pdf
	CERTIFICATE OF QUALIFIED PERSON




