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1 EXECUTIVE SUMMARY 

This Technical Report summarizes exploration drilling programs conducted on the Select Sands 

Corporation Property (Property) in southwest Sharp County, northeast Arkansas (AR) and 

presents a resource estimate based upon the wire-line core drilling programs conducted in 2011, 

2012 and 2014 and associated drilling information, sampling, mapping and laboratory analyses. 

1.1 Property Description 

The center of the Property is located at about 35°57'12’’ N, 91°37’33’’ W, approximately five (5) 

miles west of Cave City, AR and the northern portion of the Property can be accessed via West 

Center Street from Cave City.  Ash Flat is the county seat of Sharp County, AR and Cave City is 

located approximately 20 miles south of Ash Flat via US Highway 167 (Figure 1 – Property 

Location Map). The Property is a single tract comprised of 457 acres. 

1.2 Land Tenure 

The Property is owned by American Select Corp (a Delaware-based US company), which is a 

subsidiary of Select Sands Corporation.  The Property is located in Sections 10, 11, 15 and 16, 

Township 15 North, Range 6 West.  The total area of the Property is 457 acres (Figure 2 – 

Property Boundary on Topographic Map and Figure 3 – Property Boundary on Aerial 

Photograph).  The Quit Claim Deed for the purchase of the Property by American Select Corp. 

is included in Appendix 1. 

1.3 Geology and Mineralization 

The Property lies within the Salem Plateau of the Ozark Plateaus of the Interior Highlands Region 

of AR.  Rocks in the Salem Plateau are primarily Ordovician-aged dolostones, sandstones and 

limestones.  The Property is underlain primarily the Joachim Dolomite, St. Peter Sandstone and 

Everton Formation, which are Champlainian Series, Chazyan Stage, Ordovician Period-aged 

sandstone and dolomite/limestone. 

“The Joachim Dolomite Formation is a middle Ordovician-aged, chiefly fine-grained dolostone or 

dolomitic limestone with thin beds of shale.  Some thin sandstones occur near its base and some 

of the carbonates are sandy in places.  Supratidal deposits are frequent and display mud cracks, 

Calcite pseudomorphic after halite hopper crystals and laminated horizons.  A few bivalves have 

been collected from the lower part of the formation.  The Joachim Dolomite rests conformably on 

the St. Peter Sandstone and appears to occur in areas of highest elevation on the Property.” 

“The middle Ordovician-aged St Peter Sandstone is generally a massive bedded, medium- to 

fine-grained, well- rounded, friable, white sandstone.  A few minor beds of shale, limestone, and/or 

dolostones have been noted in places.  The cement is commonly calcite often with single crystals 

incorporating hundreds to thousands of sand grains.  The unit is a frequent bluff-former.  

Crossbedding and ripple marks are rare.  No fossils are known from the formation in Arkansas, 

but a few trace fossils have been reported.  The base of the St. Peter Sandstone is 

unconformable, often with several feet of relief.  The formation ranges from a feather edge to as 
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much as 175 feet in thickness.”   

“The Everton Formation shows considerable differences in lithologic character from one place to 

another.  It is composed of various mixtures of dolostone, sandstone and limestone.  The 

formation also has trace of conglomerate, shale and chert in limited areas.  The limestones are 

light-grey to brownish-grey and are generally more or less dolomitic and sandy.  The Everton has 

thick members of friable, sandstone dominating local sections in the different regions.  These 

sands tend to be made of white, well rounded, frosted, medium-sized grains and are almost 

indistinguishable from the overlying St Peter Sandstone when observed out of context.  It is not 

unusual for one lithology to grade into another along the bedding.  Bedding throughout this unit is 

thin to massive.  Fossils are not common in the Everton.  The lower contact is unconformable and 

other disconformities occur within this formation.  The thickness of the Everton ranges from about 

300 feet to as much 650 feet.” (McFarland 1998 and Figure 4). 

Based on the descriptions of the St. Peter Sandstone and Everton Formation above, this report 

will not attempt to differentiate between the two lithologies.  The sandstone, where present in drill 

holes, ranges from 1 foot to a maximum thickness of 108 feet on the Property. 

The Ozark Plateau Region is characterized by slightly southward-dipping Pennsylvanian and 

Ordovician-aged sandstone, limestone and dolostone. 

1.4 Exploration 

This Technical Report presents the results of all exploration drilling and mapping conducted on 

the Property to date. Forty (40) NQ diameter core holes have been drilled on the Property in three 

(3) separate drilling programs (October 2011, November 2012 and March/April 2014).  The 2011 

and 2012 drilling programs were conducted by representatives of what now is American Silica, 

LLC (Tommy Bronson – Table 1 - Drill Hole Data Summary, American Silica, LLC) and in 2014 

by National Silica, LLC (Table 2 - Drill Hole Data, National Silica, LLC).  Creative Environmental 

Solutions, Inc. (Jesse DelaMater – Geologist) logged the cores holes for all drilling campaigns.  

Six (6) of the cores did not intersect the St Peter Sandstone and the remaining 34 cores identified 

sandstone thicknesses between 1 foot and 103 feet (Figure 5 – Drill Hole Locations on 

Topographic Map and Figure 6 - Drill Hole Locations on Aerial Photograph).  Drill logs from 

cores B-63 to B-69 are not available, but summary data of these cores were recorded in a previous 

mapping exercise. 

1.5 Sand Quality 

The limited core samples collected in 2011, 2012 and 2014 confirm the presence of St. Peter 

Sandstone on the Property.  Stim-Lab, Inc. issued six separate reports for sieve analysis of core 

intervals and screened products and product quality parameters.  The reports are titled 

“Measurement of Properties for Proppants Used in Hydraulic Fracturing and Gravel Packing 

Operations”, with specific samples and dates and are identified as follows: 

 



 

 
20173931.001A | JAX17R57119 Page 3 of 16                                                        April 20, 2017 
© 2017 Kleinfelder 

• “Measurement of Properties for Proppants Used In Hydraulic Fracturing and Gravel-

Packing Operations” Evaluations on Sample Labeled FSR B-29 0’-10’ For Creative 

Environmental Solutions, Inc. Submitted December 8, 2011 

• “Measurement of Properties for Proppants Used In Hydraulic Fracturing and Gravel-

Packing Operations” Evaluations on Sample Labeled FSR B-30 26’-36’ For Creative 

Environmental Solutions, Inc. Submitted December 8, 2011 

• “Measurement of Properties for Proppants Used In Hydraulic Fracturing and Gravel-

Packing Operations” Evaluations on Sample Labeled FSR B-31 26’-36’ For Creative 

Environmental Solutions, Inc. Submitted December 8, 2011 

• “Measurement of Properties for Proppants Used In Hydraulic Fracturing and Gravel-

Packing Operations” Evaluations on Six Composite Sand Samples For Creative 

Environmental Solutions, Submitted February 6, 2012 

• “Measurement of Properties for Proppants Used In Hydraulic Fracturing and Gravel-

Packing Operations” Evaluations on Four Composite Samples For Creative 

Environmental Solutions, Submitted March 1, 2013 

• "Measurement of Properties for Proppants Used In Hydraulic Fracturing and Gravel-

Packing Operations" Evaluations on Three Samples Labeled NS 30/50, NS 40/70 and 

NS 100 Mesh For National Silica, LLC - Submitted May 2, 2014 

Samples were tested for the following ISO 13503-2/API RP19C Standards: 

• Samples Tested in accordance with ISO 13503-2/API RP19C Standards 

• ISO 13503-2:2006/API RP19C:2008, Section 6, “Sieve Analysis” 

• ISO 13503-2:2006/API RP19C:2008, Section 7, "Proppant Sphericity and Roundness" 

• ISO 13503-2:2006/API RP19C:2008, Section 8, "Acid Solubility" 

• ISO 13503-2:2006/API RP19C:2008, Section 9, "Turbidity Test" 

• ISO 13503-2:2006/API RP19C:2008, Section 10, "Procedure for Determining Proppant 
Bulk Density" 

• ISO 13503-2:2006/API RP19C:2008, Section 11, "Proppant Crush-Resistance Test" 

The individual reports are included in Appendix 2.  

Summaries of Core Intervals and Product Sieve Analyses are included in Table 3 and Table 4, 

respectively.  Table 5 includes Composite Sample Product Quality Test Result Summary, while 

Table 6 is comprised of Core Samples Interval Product Quality Test Result Summary.   

The Stim-Lab Reports indicate that samples met or exceeded ISO 13503-2:22006/API 

RP19C:2008 standards for sphericity and roundness (Krumbein Shape Factor), acid solubility and 

turbidity. 

1.6 Mineral Resource Estimates 

The in-situ, Inferred Mineral Resource for the Select Sands Corporation Property are summarized 

in Table 6 below.  These areas are outlined in the sandstone thickness (Isopach) map in Figure 

7.  Assumptions and methodology for the mineral resource estimate are provided in Section 14. 
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TABLE 6 

Inferred Mineral Resource Estimate – Select Sands Corporation, Sharp County, AR 

Property 

 

1.7 Conclusions and Recommendations 

The Inferred Mineral Resources occur in two (2) domains on the Property that are severed by 

Sullivan Creek: Domain A, northeast of Sullivan Creek; and Domain B, southwest of the creek.  

These domains occur in ridges or areas of highest elevation on the Property (Figure 7).  The 

Inferred Mineral Resource for Domain A is 27.67 million tons and for Domain B is 21.95 million 

for a total Inferred Mineral Resource of 49.62 million tons.  The sandstone deposit does not appear 

to occur at lower elevations where the creek has eroded through the sandstone.  

It is apparent, based on limited sample analysis, that the sandstone can produce proppant quality 

sand products based on ISO 13503-2:22006API RP19C:2008 standards.  

In order to increase the confidence in the sandstone resources/deposit(s) on the property it is 

recommended to conduct additional exploration drilling to define the extent of the sandstone in 

the domains and ascertain why adjacent core holes show presence/absence of sandstone. 

Additional quality testing of sandstone samples is recommended. 

If the results from the additional exploration drilling are successful, it is recommended to conduct 

a close-spaced developmental drilling program on the Property. 

2 INTRODUCTION 

Kleinfelder, Inc. (Kleinfelder) has been retained by Select Sands Corporation to prepare a 

Technical Report on the Bell Property, Sharp County, AR (Property), located near Cave City, AR, 

US (Figure 1). The report was commissioned by Select Sands Corporation to comply with 

regulatory disclosure and reporting requirements outlined in Canadian National Instrument 43-

101, Standards for Disclosure of Mineral Projects (“NI 43-101”), companion policy NI 43-101CP, 

and Form 43-101F (“Technical Reports”). 

Elliott A Mallard, P.G. is the Qualified Person responsible for preparing this Technical Report on 

the Property. 

The purpose of this report is to review exploration on the Property carried out in 2011, 2012, and 

2014 and present a mineral resource estimate based upon drilling completed to date.  Information, 

Domain Acres
Average 

Thickness (ft)

Specific 

Gravity

Inferred Mineral 

Resource Tons

A (NE) 145 52.8 2.24 27,667,763         

B (SW) 135 45.0 2.24 21,954,240         

49,622,003         Total Inferred Mineral Resource Tons
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conclusions, and recommendations contained in this report are based on field observations and 

drilling data, as well as published and unpublished data (see Section 27: References).  Mr. Mallard 

visited the Property on April 13, 2017  

3 RELIANCE ON OTHER EXPRERTS 

This report has been prepared by Elliott A Mallard, P.G., Mining Program Manager for Kleinfelder, 

Inc., for Select Sands Corporation. The information, conclusions, opinions, and estimates 

contained herein are based on: 

Information available to the author at the time of report preparation, assumptions, conditions, and 

qualifications as set forth in this report. 

Data, reports, and other information supplied by Creative Environmental Solutions, Inc., 

representatives of American Silica, LLC and National Silica, LLC or available in the public domain. 

The author has relied upon the professional quality of the historical work reported in previous 

drilling programs and subsequent studies. The author has no reason to believe the information 

used in the preparation of this report is false or purposefully misleading and has relied on the 

accuracy and integrity of the data referenced in Section 27 of this report. 

4 PROPERTY DESCRIPTION AND LOCATION 

4.1 Location 

The center of the Property is located at about 35°57'12’’ N, 91°37’33’’ W, approximately five (5) 

miles west of Cave City, AR and the northern portion of the Property can be accessed via West 

Center Street from Cave City.  Ash Flat is the county seat of Sharp County, AR and Cave City is 

located approximately 20 miles south of Ash Flat via Highway 58 (Figure 1). The Property is a 

single tract comprised of 457 acres. 

4.2 Environmental Liabilities 

The authors are not aware of any environmental liabilities associated with the Property; however; 

recommend a Phase 1 Environmental Site Assessment. 

4.3 Required Permits 

An “Exploration Permit” is not required for drilling in AR.  Sand Mining is regulated by the AR 

Department of Environmental Quality (AR DEQ), Surface Mining and Reclamation Division.  The 

category of mining permit for open pit sand mining in AR is Non-Coal Mining (Open-Cut Mining).  

Appendix 3 is AR Pollution Control and Ecology Commission, Regulation No. 15, AR Open-Cut 

Mining and Land Reclamation.  Other permits required for mining in AR are Air (based on 

Particulate Matter (PM), CO, NOx, VOC or SO2) and Water (NPDES and Stormwater).  Based 

on mining plans and equipment utilized, additional state or federal permits may be required.  The 

current or future operations of Select Sands Corporation, including development and 
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commencement of production activities on this property may require other permits governed by 

laws and regulations pertaining to development, mining, production, taxes, labor standards, 

occupational health, waste disposal, toxic substances, land use, environmental protection, mine 

safety and other matters, may be required as the Project progresses. 

4.4 Other Significant Factors and Risks 

There are no other significant factors and risks known at this time. 

5 ACCESSIBILITY, CLIMATE, LOCAL, RESOURCES, INFRASTRUCTURE AND 

PHYSIOGRAPHY 

5.1 Topography, Elevation, and Vegetation 

The Property is situated within the Salem Plateau of the Ozark Plateaus of the Interior Highlands 

Region of AR.  Generally, the terrain can be characterized as hilly, with two hills in the northeast 

and southwest portions of the Property, rising about 160 feet above the floodplain of Sullivan 

Creek (Figure 2).  The hills or ridges in the northeast and southwest areas of the Property have 

outcrops (exposures at surface) of St Peter Sandstone.  Sullivan Creek bisects the Property and 

flows north to south through the Property.  Topography on the Property ranges from approximately 

495 feet to slightly above 660 feet.  Land Use on the Property is a mix between woodlands, 

improved pasture and agricultural fields (Figure 3).  Vegetation on the Property is dominated by 

grass in improved pastures and oak, maples, hickory and pine in woodlands.  

5.2 Infrastructure and Local Resources 

The Property is located approximately 5 miles west of Cave City, AR, about 20 miles south of Ash 

Flat, AR, which is the county seat of Sharp County, AR.  The Property can be accessed by driving 

west/northwest on West Center Street from Cave City and by driving south on US Highway 167 

(20 miles) from Ash Flat and north from Batesville, AR approximately 13 miles on US Highway 

167.  The northern boundary of the Property is West Center Street, which a two lane, paved road.  

Transport to and from the Property is by can be by light vehicle, but access within the site is on 

unpaved roads and trails and a four wheel drive (4WD) vehicle is recommended.  Three-phase 

power is accessible in the northern portion of Property. 

The Property is located about 45 miles west of the Burlington Northern Santa Fe Railway line. 

Cave City, the closest community, with a population of 1,904 (2010 census) is located about 5 

miles east of the Property. It hosts a select few accommodations, food, fuel and other necessary 

services.  Major employers are the local school district, WalMart, the healthcare industry, banks 

and restaurants.  Other communities near to the Property include Ash Flat (population 1,082 (2010 

census)), about 20 miles to the north along US Highway 167, and Batesville (population. 10,248 

(2010 census)), about 13 miles to the south. 

There are four (4) operating proppant sand mines operating in the local area: 1) Select Sands 

Corporation’s Sandtown Mine located two miles southeast of the Property; 2) Bluebird Sand, LLC, 
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which is located near Melbourne, AR in adjacent Izard County about nine (9) miles west/northwest 

of the Property; 3) American Silica, LLC East Cave City Quarry, located approximately seven (7) 

east/southeast of Cave City; and 4) the Unimin Guion, AR operation located approximately 20 

miles west of the Property.  The Select Sand Corporation Sandtown Quarry has operated since 

2016.  The Bluebird sand mine has been in operation since 2010, while American Silica 

commenced in 2016.  Historically, sand has been mined near Guion, AR for approximately 100 

years.   

There is no existing mine infrastructure on the Property. 

5.3 Climate 

The climate of the region is classified as humid subtropical, characterized by cold winters and hot 

summers.  Daily temperatures range from a mean maximum of 93.6ºF (August) to a mean 

minimum of 26.4ºF (January), with a mean daily temperature of 59.5ºF.  Extreme temperatures 

range from a maximum of 80.5ºF in August to a minimum of minus 38ºF in January. The average 

annual rainfall is 49.8 inches, with average peak rainfall in April of 6.22 inches and annual low 

rainfall of 1.58 inches in June.  The area receives snow in January, February, March and December 

for a total annual average of 18 inches. 

6 HISTORY 

The Property was originally explored by representatives of American Silica, LLC in 2011 and 2012.  

The Property was acquired by National Silica, LLC, a Delaware LLC, in 2014.   

6.1 Prior Ownership 

National Silica, LLC acquired the Property in 2014 for the purposes of producing a proppant-grade 

sand products. 

6.2 Previous Exploration and Development 

Forty (40) NQ diameter core holes have been drilled on the Property in three (3) separate drilling 

programs: 1) October 2011; 2) November 2012; and 3) March/April 2014.  The 2011 and 2012 

drilling programs were conducted by representatives of what now is American Silica, LLC (Tommy 

Bronson) and consisted of 15 cores (Table 1).  The 2014 drilling by National Silica, LLC entailed 

25 cores drilled on the Property (Table 2).  Creative Environmental Solutions (Jesse DelaMater – 

Geologist) logged the core holes for all drilling campaigns.  Drill logs of cores on the Property are 

included in Appendix 4. 

6.3 Production 

To the knowledge of the author, no production has taken place on the Select Sand Corporation’s 

Property. 



 

 
20173931.001A | JAX17R57119 Page 8 of 16                                                        April 20, 2017 
© 2017 Kleinfelder 

7 GEOLOGICAL SETTING AND MINERALIZATION 

7.1 Regional Geology 

The Property lies within the Salem Plateau of the Ozark Plateaus of the Interior Highlands Region 

of AR.  Rocks in the Salem Plateau are primarily Ordovician-aged dolostones, sandstones and 

limestones.  The Property is underlain primarily the St. Peter Sandstone and Everton Formation, 

which are Champlainian Series, Chazyan Stage, Ordovician Period-aged sandstone and dolomite. 

Figure 4 shows the stratigraphy of AR complied in Information Circular 36, Stratigraphic Summary 

of AR, by the AR Geological Commission.  The St Peter Sandstone and Everton Formations are 

highlighted in Figure 4. 

7.2 Property Geology 

The sandstone deposits on the Property lie with the St Peter Sandstone, which is middle 

Ordovician-aged.  Sullivan Creek appears to have eroded through the sandstone in the middle 

portion of the Property.  The hills/ridges located in the northeast and southwest areas of the 

Property contain outcrops of St Peter Sandstone.  The St Peter Sandstone is absent in the lower 

elevation areas.  The Everton Formation is exposed at surface in lower elevations, especially along 

Sullivan Creek.  

7.3 Stratigraphy 

The Property is underlain primarily the St. Peter Sandstone and Everton Formation, which are 

Champlainian Series, Chazyan Stage, Ordovician Period-aged sandstone and dolomite (Figure 

4). 

The middle Ordovician-aged St Peter Sandstone is generally a massive bedded, medium- to fine-

grained, well- rounded, friable, white sandstone.  A few minor beds of shale, limestone, and/or 

dolostones have been noted in places.  The cement is commonly calcite often with single crystals 

incorporating hundreds to thousands of sand grains.  The unit is a frequent bluff-former.  

Crossbedding and ripple marks are rare.  No fossils are known from the formation in Arkansas, 

but a few trace fossils have been reported.  The base of the St. Peter Sandstone is 

unconformable, often with several feet of relief.  The formation ranges from a feather edge to as 

much as 175 feet in thickness.   

The Everton Formation shows considerable differences in lithologic character from one place to 

another.  It is composed of various mixtures of dolostone, sandstone and limestone.  The 

formation also has trace of conglomerate, shale and chert in limited areas.  The limestones are 

light-grey to brownish-grey and are generally more or less dolomitic and sandy.  The Everton has 

thick members of friable, sandstone dominating local sections in the different regions.  These 

sands tend to be made of white, well rounded, frosted, medium-sized grains and are almost 

indistinguishable from the overlying St Peter Sandstone when observed out of context.  It is not 

unusual for one lithology to grade into another along the bedding.  Bedding throughout this unit is 

thin to massive.  Fossils are not common in the Everton.  The lower contact is unconformable and 
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other disconformities occur within this formation.  The thickness of the Everton ranges from about 

300 feet to as much 650 feet. 

The St Peter is exposed at surface in higher elevations on the Property, while the Everton 

Formation outcrops at lower elevation and along Sullivan Creek.  The St Peter Sandstone, where 

present in drill holes, ranges from 1 foot to a maximum thickness of 108 feet on the Property. 

7.4 Structural Geology 

The Salem Plateau of the Ozark Plateaus of the Interior Highlands Region of AR is characterized 

by slightly southward-dipping Pennsylvanian and Ordovician-aged sandstone, limestone and 

dolostone. 

7.5 Mineralized Zones 

The St. Peter Sandstone occurs in two domains: 1) Domain A, northeast of Sullivan Creek; and 2) 

Domain B, southwest of the creek (Figure 7).  These domains occur in ridges or areas of highest 

elevation on the Property and are considered to be the “Mineralized Zone” on the Property.  The 

sandstone ranges, where present, from 1 foot to 108 feet in thickness on the Property. 

8 DEPOSIT TYPE 

The deposit type is a thin to massive-bedded sandstone deposit, where it exists, within the 

Ordovician-aged St Peter Sandstone, where the sand is comprised of proppant-grade 

material/products. 

9 EXPLORATION 

This technical report presents results of exploration conducted by representatives of what now 

is American Silica, LLC (Tommy Bronson) in 2011 and 2012 and by National Silica, LLC in 2014.  

Forty (40) NQ diameter core holes have been drilled on the Property in three (3) separate drilling 

programs: 1) October 2011; 2) November 2012; and 3) March/April 2014.  The 2011 and 2012 

drilling programs consisted of 15 cores (Table 1).  The 2014 entailed 25 cores drilled on the 

Property (Table 2).  Creative Environmental Solutions (Jesse DelaMater – Geologist) logged the 

core holes for all drilling campaigns.  Locations of drill holes are shown in Figure 5 – Drill Hole 

Locations on Topographic Map and Figure 6 – Drill Hole Locations on Aerial Photograph.  

Core drill/lithologic logs are included in Appendix 4. 

The site visit by the author is described in Section 12. Details of the historic exploration programs 

on the Property are presented in Sections 6. 

9.1 Mapping 

Drill hole data summarizing overburden and sandstone thickness from the 2011, 2012 and 2014 

drilling programs are presented in Table 1 and 2.  These datasets were utilized to generate isopach 

maps of sandstone (Figure 7) and overburden (Figure 8).  Inferred Mineral Resource Domains A 
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and B are identified in Figure 7.  Figure 9 details the Geologic Cross-Section Plan View, while 

Figure 10 shows the Geologic Cross-Section of the Property.   

10 DRILLING 

Forty (40) NQ diameter core holes have been drilled on the Property in three (3) separate drilling 

programs (October 2011, November 2012 and March/April 2014).  The 2011 and 2012 drilling 

programs were conducted by representatives of what now is American Silica, LLC (Tommy 

Bronson) and in 2014 by National Silica, LLC. Creative Environmental Solutions (Jesse DelaMater 

– Geologist) logged the cores holes for all drilling campaigns.  Six (6) of the cores did not intersect 

the St Peter Sandstone and the remaining 34 cores identified sandstone thicknesses between 1 

foot and 108 feet (Table 1). 

11 SAMPLE PREPARATION, ANALYSES, AND SECURITY 

11.1 Conventional Drill Sampling 

The author is not aware of any conventional drilling conducted on the Property. 

11.2 Core Sampling 

Cores were removed from the core barrel in nominal 5 feet lengths for logging by the site 

geologist, Jesse DelaMater of Creative Environmental Solutions, Inc.  Core intervals were logged 

and placed into plastic core boxes bags with drill hole identification and sample intervals marked. 

The site geologist transported core boxes from the Property for subsequent laboratory testing. 

11.3 Petrograhic Samples 

The author is not aware of any petrographic analysis of samples from the Property. 

11.4 Laboratory Sample Preparation and Analysis 

Stim-Lab, Inc. issued a report titled “Measurement of Properties for Proppants Used in Hydraulic 

Fracturing and Gravel packing Operations” Evaluations on Three Samples Labeled NS 30/50, NS 

40/70 and NS 100 Mesh for National Silica, LLC – Submitted May 2, 2014” (Appendix 1).  Samples 

were evaluated utilizing ISO 13503-2:22006API RP19C:2008 on three sieved samples: 1) NS 

30/50; 2) NS 40/70; and 3) NS 100.  Sieve analysis, sphericity and roundness (Krumbein Shape 

Factor), acid solubility, turbidity, bulk density, apparent density and crush tests (6,000, 7,000 and 

8,000 psi) were performed on the three (3) samples.  The Stim-Lab Report indicate that samples 

met or exceeded ISO 13503-2:22006API RP19C:2008 standards for sphericity and roundness 

(Krumbein Shape Factor), acid solubility and turbidity. 

11.5 Quality Control and Quality Assurance 

As detailed in a previous section, original logs and analytical data were not always available. 

12 DATA VERIFICATION 



 

 
20173931.001A | JAX17R57119 Page 11 of 16                                                        April 20, 2017 
© 2017 Kleinfelder 

Author Elliott A Mallard, P.G. visited the Property on April 13, 2017 and he reviewed geology and 

stratigraphy.  

Historical data including drill hole/lithologic logs, mapping, location data and sandstone intervals 

were reviewed and verified for consistency in 2014, and re-evaluated in 2017. As mentioned in a 

previous section, certain drill hole/lithologic logs and analytical data were not available. The 

author has relied on the professional quality of the historic work. The author has concluded that 

work completed by Creative Environmental Solutions, Inc., representatives of American Silica, 

LLC (Tommy Bronson) and National Silica, LLC were completed in a professional manner that 

was consistent with the data collection and reporting standards of the time, and can be 

incorporated in interpretation for modeling purposes.  The author acknowledges some 

uncertainty, especially relating to formation identification.  Reliance on sandstone identification 

and thickness was based on the assumption of employment of best practices on the part of 

geological professionals representing the companies. 

13 MINERAL PROCESSING AND METALLURGICAL TESTING 

There has been no mineral processing or metallurgical testing performed on sandstone from the 

Property at this stage of exploration. 

14 MINERAL RESOURCE ESTIMATES 

Mineral resource estimates for the Select Sands Corporation Property in this report are based on 

historical drilling data from the 2011, 2012 and 2014 programs.  The mineral resources for the 

Property are classified per the Canadian Institute of Mining, Metallurgy and Petroleum (CIM), CIM 

Definition Standards – For Mineral Resources and Mineral Reserves (Appendix 5).  The CIM 

Definition Standards provides the following for a Mineral Resource: “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 quantity 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.”  Furthermore the CIM Definition Standards states: “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 reasonable expected that the majority of 

Inferred Mineral Resources could be upgraded to Indicated Mineral Resources with continued 

exploration.” 

14.1 Mineral Resource Estimate Assumptions 

Drill holes with less than 10 feet of sandstone were removed from the mineral resource estimate 

calculations. 
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Based on the sandstone isopach map (Figure 7), acreages were determined for Domains A and 

B.   

Drill holes contained in Domains A and B were used to calculate an average thickness of 

sandstone for Domains A and B. 

A conservative specific gravity of 2.24 (bulk density of 140 lbs per cubic foot) was utilized for 

mineral resources calculations. 

14.2 Inferred Mineral Resource Estimate  

Utilizing the assumptions listed in section 14.1 above and the CIM Definition Standards – For 

Mineral Resources and Mineral Reserves the mineral resources on the Property are classified as 

“Inferred Mineral Resources”.  The Inferred Mineral Resource Estimate for Domain A is 27.67 

million short tons and Domain B is 21.95 million short tons for a Total Inferred Mineral Resource 

Estimate of 49.62 million tons (Table 3).   

15 MINERAL RESERVE ESTIMATES 

There are no mineral reserves, as defined by NI 43-101 criteria, on the Property at this time. 

16 MINING METHODS 

Given the stage of exploration on the Property, mining methods have not yet been considered. 

17 RECOVERY METHODS 

Given the stage of exploration on the Property, recovery methods have not yet been considered. 

18 PROJECT INFRASTRUCTURE 

Given the stage of exploration on the Property, project infrastructure requirements have not 

yet been considered. 

19 MARKETING STUDIES AND CONTRACTS 

Given the stage of exploration on the Property, marketing studies and contracts have not been 

considered. 

20 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT 

Given the stage of exploration on the property, environmental studies, permitting and social or 

community impact have not yet been evaluated or considered. 

21 CAPITAL AND OPERATING COST 

Given the stage of exploration on the Property, capital and operating cost have not been 



 

 
20173931.001A | JAX17R57119 Page 13 of 16                                                        April 20, 2017 
© 2017 Kleinfelder 

evaluated or considered. 

22 ECONOMIC ANALYSIS 

Given the stage of exploration on the Property, an economic analysis has not been conducted. 

23 ADJACENT PROPERTIES 

There are four (4) operating proppant sand mines operating in the local area: 1) Select Sands 

Corporation Sandtown Quarry located about two (2) miles southeast of the Property; 2) Bluebird 

Sand, LLC, which is located near Melbourne, AR in adjacent Izard County about nine (9) miles 

west/northwest of the Property; 3) American Silica, LLC East Cave City Quarry, located 

approximately seven (7) east/southeast of Cave City; and 4) Unimin Guion operation is located 

about 18 miles west of the Property.  Select Sands Corporation Sandtown Quarry has been 

operating since 2016.  The Bluebird Sand Mine has been in operation since 2010, while American 

Silica commenced in 2016.  Historically, sand has been mined near Guion, AR for approximately 

100 years. 

24 OTHER RELEVANT DATA AND INFORMATION 

The authors are unaware of any other relevant information. 

25 INTERPRETATION AND CONCLUSIONS 

The Inferred Mineral Resources occur in two (2) domains on the Property that are severed by 

Sullivan Creek: Domain A, northeast of Sullivan Creek; and Domain B, southwest of the creek.  

These domains occur in ridges or areas of highest elevation on the Property (Figure 7).  The 

Inferred Mineral Resource for Domain A is 27.67 million tons and for Domain B is 21.95 million 

for a total Inferred Mineral Resource of 49.62 million tons.  The sandstone deposit does not appear 

to occur at lower elevations where the creek has eroded through the sandstone (Figure 10).  

It is apparent, based on limited sample analysis, that the sandstone can produce proppant quality 

sand products based on ISO 13503-2:22006API RP19C:2008 standards.  

26 RECOMMENDATIONS 

Additional drilling is recommended to define the sandstone deposits in the NE and SW portions 

of the Property, especially in the SW portion of the Property.  The additional drilling will assist in 

clarifying why certain drill holes show the presence of thick deposits of sandstone and have 

adjacent drill holes with no sandstone.  Additional exploration drilling will increase the confidence 

of the presence of sandstone in the mineral resources of Domains A and B and the lack of 

sandstone in the vicinity of Sullivan Creek. 

Additional quality testing of sandstone samples is recommended. 
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If the results from the additional exploration drilling are successful, it is recommended to conduct 

a close-spaced developmental drilling program on the Property. 
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effective date of April 20, 2017, was prepared on behalf of Kleinfelder, Inc. and is signed by the 

author Elliott A Mallard, P.G. 
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29 CERTIFICATE OF QUALIFIED PERSONS 

I, Elliott A Mallard, of 8933 Western Way, Suite 12, Jacksonville, FL 32256, do hereby 

certify that: 

• I, Elliott A Mallard, P.G., am Mining Program Manager – ESR of Kleinfelder, Inc. 

• This certificate applies to the Technical Report titled “STANDARDS OF DISCLOSURE 

FOR MINERAL PROJECTS WITHIN CANADA, NI 43-101 TECHNICAL REPORT, 

SELECT SANDS CORPORATION PROPERTY, SHARP COUNTY, AR” with an effective 

date of March 31, 2017 (the “Technical Report“). 

• I graduated with a Bachelor of Science in Geology from Western Kentucky University in 

1983. 

• I graduated with a Master of Science in Geology from the University of Florida in 1988. 

• I am a member of the Society for Mining, Metallurgy and Exploration (Member # 

04122651) 

• I am a Professional Geologist, Licensed by the State of Florida, Department of Business 

and Professional Regulation, Board of Professional Geologists, License # 1825. 

• I have worked as a geologist in the mining industry or as a mining consultant for a total of 

32 years. My past experience includes exploration, development, operations, reclamation 

and closure work for the industrial minerals industry (titanium minerals and zircon, sand, 

aggregate (limestone and granite) and absorbent clay in the US.  I have experience 

working on industrial minerals projects in Australia, New Zealand and Mexico. 

• I have read the definition of “qualified person“ set out in NI 43-101 and certify that by 

reason of my education, affiliation with a professional association and relevant work 

experience, I fulfill the requirements to be a “qualified person”.  I am independent of Select 

Sands Corporation and American Select Corp. in accordance with section 1.5 of NI 43-

101. 

• I inspected the Property on April 13, 2017.  

• I work as a geological consultant to the mining industry. 

• I have read NI 43-101 and Form 43-101F1 and the Technical Report has been prepared 

in compliance with that instrument and form. 

• As of the effective date of‘ this report, to the best of my knowledge, information and belief, 

the Technical Report contains all scientific and technical information that in required to be 

disclosed to make the Technical Report not misleading. 
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Figure 1 

Project Location Map 



 

 
 
 

  

 

 



 

 
 
 

  

 

 

 

 

 

 

 

 

 

 

Figure 2 

Project Boundary on Topographic Map 

 

  



 

 
 
 

  

  



 

 
 
 

  

 

 

 

 

 

 

 

 

 

 

Figure 3 

Project Boundary on Aerial Photograph 

 

 

  



 

 
 
 

  

  



 

 
 
 

  

 

 

 

 

 

 

 

 

 

 

Figure 4 

Summary of AR Stratigraphy 



 

 
 
 

  

 

 



 

 
 
 

  

 

 

 

 

 

 

 

 

 

 

Figure 5 

Drill Hole Locations on Topographic Map 
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Figure 6 

Drill Hole Locations on Aerial Photograph 
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Figure 7 

Isopach Map of Sandstone Thickness  
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Figure 8 

Isopach Map of Overburden Thickness 
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Figure 9 

Geologic Cross-Section Plan View Map 

 

  



 

 
 
 

  

 

 



 

 
 
 

  

 

 

 

 

 

 

 

 

 

 

Figure 10 

Geologic Cross-Section (NE – SW) 
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Table 1 

Drill Hole Data Summary – American Silica, LLC 

 

 

  

Drill Hole 

ID

Surface 

Elevation 

(FT)

Overburden 

Thickness 

(FT)

Sandstone 

Thickness 

(FT)

Sandstone 

Bottom 

Elevation 

(FT)

# of Drill 

Holes

B-27 671.75 0.00 43.00 628.75 1

B-28 590.88 N/A N/A N/A 2

B-29 652.54 0.50 47.50 604.54 3

B-30 652.98 15.50 70.50 566.98 4

B-31 643.86 6.50 84.50 552.86 5

B-32 626.30 7.00 58.00 561.30 6

B-33 597.38 6.00 11.50 579.88 7

B-34 524.11 N/A N/A N/A 8

B-35 550.01 N/A N/A N/A 9

B-36 621.28 7.00 2.50 611.78 10

B-37 663.21 3.00 73.00 587.21 11

B-41 583.98 8.00 30.00 545.98 12

B-42 631.67 7.00 67.00 557.67 13

B-43 647.20 7.00 42.00 598.20 14

B-44 618.56 N/A N/A N/A 15



 

 
 
 

  

 

 

Table 2 

Drill Hole Data Summary – American Silica, LLC 

 

 

  

Drill Hole 

ID

Surface 

Elevation 

(FT)

Overburden 

Thickness 

(FT)

Sandstone 

Thickness 

(FT)

Sandstone 

Bottom 

Elevation 

(FT)

# of Drill 

Holes

B-45 629.47 1.50 13.50 614.47 16

B-46 674.89 0.00 16.00 658.89 17

B-47 660.47 0.00 49.00 611.44 18

B-48 663.27 0.00 64.00 599.27 19

B-49 630.72 8.50 42.50 579.72 20

B-50 674.89 N/A N/A N/A 21

B-51 646.63 0.50 103.00 535.63 22

B-52 617.38 N/A N/A N/A 23

B-53 670.72 10.00 47.00 606.72 24

B-54 654.29 4.50 80.00 569.79 25

B-55 631.62 8.00 68.00 537.62 26

B-56 562.35 4.00 1.50 556.85 27

B-57 558.00 2.00 1.00 555.00 28

B-58 602.00 7.00 3.00 592.00 29

B-59 586.00 3.00 12.00 554.00 30

B-60 638.00 2.00 50.00 586.00 31

B-61 652.00 3.50 50.50 598.00 32

B-62 637.00 5.00 45.00 587.00 33

B-63 672.00 19.00 108.00 545.00 34

B-64 646.00 6.00 39.00 601.00 35

B-65 652.00 70.00 0.00 652.00 36

B-66 633.00 2.00 28.00 603.00 37

B-67 647.00 39.00 66.00 542.00 38



 

 
 
 

  

 

 

Table 3 

Stim-Lab, Inc., Core Sample Interval Sieve Analysis 

Summary 

 

 
 

  

Drill Hole B-21 B-23 B-27 B-29 B-29 B-30 B-30 B-31 B-31 B-32 B-32 B-37 B-40

Sample 

Interval (ft)
14-24 4-14 24-34 0-10 20-30 26-36 36-46 16-26 26-36 18-28 28-38 16-26 28-38

% Loss (-200 

mesh)
2.6 7.02 3.47 NA 5.04 NA 5.06 5.72 NA 4.31 9.02 4.66 5.51 5.2

25 mesh 0.2 0.2 0.3 0 0 0 0 0 0 0.4 0 0.1 0.1 0.1

30 mesh 0.6 1 0.5 0.9 0.2 0.1 0.4 0.2 1.3 0.5 0.2 0.3 0.2 0.5

35 mesh 1.5 2.3 1.2 2.3 0.9 0.6 1.2 0.8 1.6 1.3 0.7 1 0.8 1.2

40 mesh 3.5 6.1 2.9 5.2 2.5 2.4 3 1.7 3.5 2.7 1.7 2.6 1.6 3.0

45 mesh 7.2 13.3 7.8 11.4 6.6 8.5 6.9 4 8.9 6.1 4.7 6.3 4.1 7.4

50 mesh 9.5 15.1 13.6 17 10 15.3 12 9.4 14.5 9.9 8.8 13.2 6.3 11.9

60 mesh 10.6 12 14.9 17.1 10.9 18.8 16.7 18 16.1 11.1 11.6 21.5 9.2 14.5

70 mesh 14.8 13.4 15.5 14.2 9.5 16.8 13.4 16.9 14.7 12.6 10.7 19.5 12.9 14.2

80 mesh 17.7 13.5 13.3 12.1 14.6 13.9 13.8 17.9 13.2 16.4 14.3 15.2 16.4 14.8

100 mesh 17.2 10.7 11.3 7.4 18.7 8.1 13.8 15 8.4 16.2 17.9 10.2 17.9 13.3

120 mesh 9.7 5.9 8 5.5 11.9 5.8 7.9 7.8 6.6 10.7 11.6 5.6 15.5 8.7

140 mesh 4.6 3.6 5.6 3.6 7 4 4.8 3.9 4.8 7.4 7.3 3 10.4 5.4

170 mesh 1.4 1.5 2.7 1.6 3.9 2 3.2 2.2 2.5 3 4.8 0.9 3.2 2.5

200 mesh 0.7 0.7 1.2 1 1.9 1.9 2 1.2 1.9 1.2 2.8 0.3 0.8 1.4

230 mesh 0.3 0.3 0.5 0.5 0.6 1 0.5 0.4 1 0.3 1.2 0.1 0.3 0.5

Pan 0.4 0.4 0.6 0.3 0.7 0.9 0.2 0.4 1 0.2 1.5 0.1 0.3 0.5

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100

ISO 13503-2/API RP19C, Section 6, "Sieve Analysis" Standards used for sieve analysis

Average



 

 
 
 

  

 

 

Table 4 

Stim-Lab, Inc., Product Sieve Analysis Summary 

 

 
 

  

Drill Hole B-21 B-23 B-27 B-29 B-29 B-30 B-30 B-31 B-31 B-32 B-32 B-37 B-40

Sample 

Interval (ft)
14-24 4-14 24-34 0-10 20-30 26-36 36-46 16-26 26-36 18-28 28-38 16-26 28-38

16/30 mesh 0.8 1.2 0.8 0.9 0.2 0.1 0.4 0.2 1.3 0.9 0.2 0.4 0.3 0.6

20/40 mesh 5.8 9.6 4.9 8.4 3.6 3.1 4.6 2.7 6.4 4.9 2.6 4 2.7 4.9

30/50 mesh 21.7 36.8 25.5 35.9 20 26.8 23.1 15.9 28.5 20 15.9 23.1 12.8 23.5

40/70 mesh 42.1 53.8 51.8 59.7 37 59.4 49 48.3 54.2 39.7 35.8 60.5 32.5 48.0

70/140 mesh 49.2 33.7 38.2 28.6 52.2 31.8 40.3 44.6 33 50.7 51.1 34 60.2 42.1

ISO 13503-2/API RP19C, Section 6, "Sieve Analysis" Standards used for sieve analysis

Average



 

 
 
 

  

 

 

Table 5 

Stim-Lab, Inc., Composite Samples Product Quality 

Test Result Summary 

 

 

 

  

Sphericity 0.7 0.7 0.7

Roundness 0.7 0.7 0.6

Clusters
None 

Observed

None 

Observed

None 

Observed

Acid Solubility (%) 1.0 1.1 1.5

Turbidity (NTU) 8.0 8.0 8.0

Bulk Density (g/cm
3
) 1.42 1.41 1.34

Bulk Density (lbs/ft
3
) 88.6 88.0 83.6

Apparent Density (g/cm
3
) 2.62 2.63 2.63

Crush Test Resistance 

% Fines (6,000 psi)
4.5 NA NA

Crush Test Resistance 

% Fines (7,000 psi)
7.1 NA NA

Crush Test Resistance 

% Fines (8,000 psi)
NA 7.2 6.6

NS 30/50 NS 40/70 NS 70/140Composite Samples

Samples Tested in accordance with ISO 13503-2/API RP19C Standards

ISO 13503-2:2006/API RP19C:2008, Section 7, "Proppant Sphericity and Roundness"

ISO 13503-2:2006/API RP19C:2008, Section 8, "Acid Solubility"

ISO 13503-2:2006/API RP19C:2008, Section 9, "Turbidity Test"

ISO 13503-2:2006/API RP19C:2008, Section 10, "Procedure for Determining Proppant Bulk Density"

ISO 13503-2:2006/API RP19C:2008, Section 11, "Proppant Crush-Resistance Test"

Recommended Sphericity/Roundness for Proppants is 0.6 or greater (ISO/DIS 13503-2/Amendment 1/API RP19C)

Recommended Sphericity/Roundness for High Strength Proppants is 0.7 or greater (ISO/DIS 13503-2/Amendment 1/API RP19C)

Recommended Maximum Acid Solubility for Proppants 6/12 through 30/50 = 2.0%

Maximum Proppant Turbidity = less than or equal to 250 NTU (ISO/DIS13503-2/Amendment 1:2009

K value = The highest stress level which proppant generates no more than 10% crushed material, rounded down to the nearest 1,000 psi



 

 
 
 

  

 

 

Table 6 

Stim-Lab, Inc., Core Sample Interval Product 

Quality Test Result Summary 

 

 

 

  

Drill Hole B-29 B-29 B-30 B-30 B-31 B-31 B-32

Sample Interval (ft) 0-10 20-30 26-36 36-46 16-26 26-36 28-38

Product Tested 70/140 30/50 70/140 30/50 30/50 40/70 30/50

Sphericity 0.7 0.7 0.8 0.7 0.7 0.8 0.7

Roundness 0.6 0.6 0.7 0.7 0.7 0.7 0.7

Clusters
None 

Observed
1:200

None 

Observed
1:200 1:200

None 

Observed
1:200

Acid Solubility (%) NA 0.6 NA 0.8 0.7 NA 0.8

Bulk Density (g/cm
3
) NA 1.44 NA 1.47 1.51 NA 1.47

Bulk Density (lbs/ft
3
) NA 89.9 NA 91.7 94.2 NA 91.7

Crush Test Resistance 

% Fines (4,000 psi)
NA 2.9 NA 2.5 1.7 NA 2.8

Crush Test Resistance 

% Fines (5,000 psi)
4.2 NA 2.1 NA NA 3.7 NA

Crush Test Resistance 

% Fines (6,000 psi)
NA 8.5 NA 8.4 6.5 NA 7.0

Crush Test Resistance 

% Fines (7,000 psi)
NA 14.1 NA 11.9 12.8 8.4 11.2

Crush Test Resistance 

% Fines (8,000 psi)
7.5 NA NA NA NA 12.9 NA

Crush Test Resistance 

% Fines (9,000 psi)
10.8 NA NA NA NA NA NA

Crush Test Resistance 

% Fines (10,000 psi)
NA NA 7.7 NA NA NA NA

Crush Test Resistance 

% Fines (11,000 psi)
NA NA 10.9 NA NA NA NA

K Value 8,000 6,000 10,000 6,000 6,000 7,000 6,000

Samples Tested in accordance with ISO 13503-2/API RP19C Standards

ISO 13503-2:2006/API RP19C:2008, Section 7, "Proppant Sphericity and Roundness"

ISO 13503-2:2006/API RP19C:2008, Section 8, "Acid Solubility"

ISO 13503-2:2006/API RP19C:2008, Section 10, "Procedure for Determining Proppant Bulk Density"

ISO 13503-2:2006/API RP19C:2008, Section 11, "Proppant Crush-Resistance Test"

Recommended Sphericity/Roundness for Proppants is 0.6 or greater (ISO/DIS 13503-2/Amendment 1/API RP19C)

Recommended Sphericity/Roundness for High Strength Proppants is 0.7 or greater (ISO/DIS 13503-2/Amendment 1/API RP19C)

Recommended Maximum Acid Solubility for Proppants 6/12 through 30/50 = 2.0%

K value = The highest stress level which proppant generates no more than 10% crushed material, rounded down to the nearest 1,000 psi



 

 
 
 

  

 

 

 

 

Table 7 

Inferred Mineral Resource Estimate 

 

  

Domain Acres
Average 

Thickness (ft)

Specific 

Gravity

Inferred Mineral 

Resource Tons

A (NE) 145 52.8 2.24 27,667,763         

B (SW) 135 45.0 2.24 21,954,240         

49,622,003         Total Inferred Mineral Resource Tons
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Appendix 1 

Quit Claim Deed for Purchase of Sharp County, AR 

Property by American Select Corp. 

  



 

 
 
 

  

 



 

 
 
 

  

 

 



 

 
 
 

  

 

 

 

 

 

 

 

 

 

Appendix 2 

Stim-Lab, Inc. Sieve Analysis and Product Quality 

Reports  

  



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 

 



 

 
 
 

  

 

 

 

 

 

 

 

 

 

 

Appendix 3 

AR PCEC, Regulation No. 15, AR Open-Cut Mining 

and Land Reclamation  

  



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 

 



 

 
 
 

  

 

 

 

 

 

 

 

 

 

 

Appendix 4 

Drill Logs 

  



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 

 



 

 
 
 

  

 

 

 

 

 

 

 

 

 

 

Appendix 5 

Canadian Institute of Mining, Metallurgy and 

Petroleum (CIM), CIM Definition Standards – For 

Mineral Resources and Mineral Reserves 

  



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 



 

 
 
 

  

 

 


