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1 EXECUTIVE SUMMARY 

 PRINCIPAL FINDINGS 

This Technical Report Summary has been prepared by M3 Engineering and Technology (ñM3ò), in association with 
SRK Consulting (U.S.), Inc. (ñSRKò) and Hycroft Mining Corporation (ñHycroft Miningò or ñHMCò or ñthe Companyò), 
following the reporting requirements of following the reporting requirements of the United States Securities and 
Exchange Commissionôs (ñSECò) new mining rules under subpart 1300 and item 601 (96)(B)(iii) of Regulation S-K (the 
ñNew Mining Rulesò). 

This Technical Report Summary provides results of the Hycroft Heap Leach feasibility study that evaluated the 
possibility of oxidizing and leaching transitional and sulfidic material in a heap leach application. HMC is seeking patent 
protection for these processes and applications. Presented herein are an updated mineral reserve and resource 
estimate, a supporting life-of-mine plan and the results of metallurgical testing to determine the applicability of oxidizing 
and leaching transition and sulfide ore in a heap leach process. The metallurgical testing includes three phases of the 
ongoing test program using extensive column and bottle roll test work. 

Up to July 2015, Hycroft was mining and conducting heap leach operations, including the operations of two Merrill-
Crowe plants. Through the first quarter of 2017, operations were limited to treatment of existing material on the leach 
pads using conventional cyanide heap leaching methods and recovery of a small fraction of its gold and silver 
production initially with the Merrill-Crowe plants and then later by carbon adsorption, from which loaded carbon was 
sold offsite for processing. At the end of the first quarter of 2017 and through December 31, 2018, Hycroft entered a 
care and maintenance mode whereby gold and silver produced were a byproduct of the maintenance activities.  Mining 
operations resumed in the second quarter of 2019 and gold and silver production is expected to begin in the third 
quarter of 2019. 

As part of a restart, the Company began construction of nine individual heap leach test pads to demonstrate on a 
commercial scale the oxidation and leaching process it has been developing over that last four years. To date, five of 
those test pads have been loaded with ore and are in various stages of the process.  

This feasibility study includes updated mineral resources and the associated mine plan, updated operating parameters 
determined through ongoing testwork and updated financial metrics. The feasibility analyzes a full-scale operation 
including construction of new leach pads and expanded mining activities. Key components of the process that currently 
exist onsite include heap leach pads, a crushing facility consisting of primary, secondary, and tertiary crushing, two 
Merrill-Crowe plants having a total capacity of 26,000 gpm and associated support facilities. 

HMC intends to implement the full-scale operation at Hycroft in the manner described in this Technical Report 
Summary, subject to financing and acquisition of the required permits. Table 1-1 summarizes the key statistics for the 
project. 
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Table 1-1: Hycroft Technical Report Summary Relevant Statistics  

Mine Life (years)  34 years 

Mine Type Open Pit 

Process Description  
Heap Leach ï Run of mine and Ĳò crushing (oxide/transition), İò 
crushing and oxidation (transition/sulfide), dedicated leach pad 

Total Heap Leach Ore Mined, short tons (000s) 1,133,060 

Strip Ratio 1.17 

LOM Gold Ore Grade  0.011 

LOM Silver Ore Grade  0.425 

Initial Capital Costs ($US Millions)  $230.8 

Sustaining Capital Costs ($US Millions) $537.6 

Adjustment for Escalation None ï Assumed Q2 2019 dollars 

 

Payable Metals  

Gold (Million ounces) 7.8 

Silver (Million ounces) 344.1 

 

Unit Operating Cost:  
First 5 Years 

Full Operation 
(2020-2024)1 

First 10 Years 
Full Operation 
(2020-2029)1 

All Years 
(2019-2052) 

Mining Cost /ton mined $1.75 $1.57 $1.61 

Heap Leach Processing Cost /ton processed $3.85 $3.98 $4.01 

G&A Cost (includes Treatment & Refining, Transport, 
Royalties, Net Proceeds Tax) /ton processed 

$0.84 $0.82 $0.86 

Total Cost per Ton Processed $8.46 $8.47 $8.52 

By-Product Credits (Silver) /ton processed $3.56 $4.53 $5.26 

Net Operating Cost per Ton Processed  $4.90 $3.94 $3.25 

 

Financial Indicators Base Case 
High Metal 

Price 
Moderate 

Metal Price 
Low Metal 

Price2 

Gold Price (per troy ounce)  $1,300 $1,500 $1,400 $1,200 

Silver Price (per troy ounce) $17.33 $20.00 $18.67 $16.50 

After Tax Project Internal Rate of Return (IRR) 148.6% N/A3 307.9% 80.2% 

After Tax NPV at 5% Discount Rate ($ Billions) $2.1 $3.0 $2.6 $1.7 

After Tax Payback (years) 2.5 <1.0 2.2 3.1 

    

Major Permit Status 

Plan of Operations for EIS (AAO process and mining 
below the water table) 

Expected to be received by year end 2019 

Plan of Operations Amendment for Stage 1 HLF Approval Received July 2019 

Water Pollution Control Permit Modification for Stage 1 
HLF 

Expected to be received by year end 2019 

1. 2019 has been excluded from the calculation as it is only a partial ramp-up year. 
2. Low Metal Price is the basis for Mineral Reserve.  
3. IRR is N/A as this price scenario generates cash flow in the first year. 

 

 PROPERTY DESCRIPTION AND LOCATION 

The Hycroft Mine is located 54 miles west of Winnemucca in Humboldt and Pershing Counties, Nevada, USA. The 
Hycroft property consists of 30 private parcels that comprise approximately 1,912 acres and 3,247 unpatented mining 
claims that encompass approximately 68,759 acres. 
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 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY 

Access to the Hycroft Mine from Winnemucca is by means of State Route 49 (Jungo Road). A major east-west railway 
passes through the Hycroft claim position. There are no streams, rivers, or major lakes in the project area. 

The climate for the region is arid, with precipitation averaging 7.7 inches per year. Temperatures during the summer 
are generally 50°F at night and near 90°F during the day. Winter temperatures are usually 20°F at night and 40°F 
during the day. 

The current mine site has a truck shop, crushing facilities, ore processing facilities, administrative buildings, as well as 
other service-related structures. Electricity is currently supplied by NV Energy via overhead transmission lines. A 
modern communications system exists at the site. 

 HISTORY 

Mining at Hycroft began in 1983 with a small heap leach operation known as the Lewis Mine. Lewis Mine production 
was followed by production from the Crofoot property in the Bay, South Central, Boneyard, Gap and Cut-4 pits along 
the Central Zone. Production from the north end of the Brimstone pit continued until December 1998. Due to gold prices 
averaging below $300/oz, the mine was placed on a care and maintenance program though processing continued 
through 2004 when mining ceased in December 1998. 

Vista acquired the Lewis Mine in early 1987 from F. W. Lewis, Inc., and the Crofoot Mine in April 1988. The remaining 
leasehold interest in the Lewis property was purchased by Vista in December 2005.  

The Hycroft Mine produced approximately 1.2 million ounces of gold and 2.5 million ounces of silver from 1983 to 1998 
when the operations were suspended. An additional 58,700 ounces of gold was produced from the leaching and rinsing 
of the heap leach pads from 1999 through 2004, after the mine was placed on care and maintenance. 

In May 2007, the Nevada-based holdings of Vista were spun out into Allied Nevada Gold Corp. The Hycroft Mine was 
included as part of the transfer of ownership allowing Allied Nevada to explore, expand, and develop the resources at 
Hycroft. The Hycroft Mine was reactivated in September 2007 and produced its first doré in December 2008, and 
achieved planned ore production by the end of 2009.  

With the construction of the North leach pad in 2013, the total leach pad space for the Brimstone, Lewis and North 
leach pads was increased to more than 20 million square feet. In 2010, the mine began an expansion program that 
included construction of a 21,000 gallon per minute Merrill-Crowe processing plant and a three-stage crushing facility 
as well solution pumping capacity upgrades. 

Active mining was stopped at Hycroft in June 2015 due to low metal prices, but active leaching of previously mined ore 
continued through 2018. At the end of the first quarter of 2017, Hycroft began a care and maintenance mode, while 
producing gold and silver as a byproduct of the maintenance activities. 

On October 22, 2015, Allied Nevada emerged from its financial restructuring and changed its name to Hycroft Mining 
Corporation. 

In late 2018, Hycroft began construction of new leach pads to demonstrate its recently developed heap oxidation and 
leach process at a commercial scale. Additionally, in January 2019 Hycroft began preparing the mine, including its 
facilities and mining equipment, for a restart. Active mining began in April 2019, with a focus on transition and sulfide 
material. Ore has been placed on the new leach pads and is in the active oxidation phase. Production of gold and silver 
is expected in the third quarter of 2019. 
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Since the Hycroft mine was reactivated by HMC in September 2007 through July 2019, metal sales have totaled 
approximately 900,000 ounces of gold and 5.0 million ounces of silver. 

 Mining History 

Mining in the Sulfur District, where the Hycroft Mine is located, began in the late 1800ôs for native sulfur (Couch and 
Carpenter, 1943; Wilden, 1964). Mining of native sulfur was sporadic from 1900 to 1950 with over 181,488 tons of 
sulfur ore, grading approximately 20-35% sulfur (McLean, 1991).  

High-grade silver, consisting of nearly pure seams of cerargyrite (AgCl), was also mined in 1908 at Camel Hill 
(Vandenburg, 1938) until 1912. Minor silver mining also occurred along the East Fault at the Snyder Adit (Friberg, 
1980; Bates, 2001). 

During the First World War, veins of nearly pure alunite were mined in the southern part of the Sulfur District (Clark, 
1918). In 1931, several hundred tons of alunite were mined as a soil additive (Fulton and Smith, 1932). Vandenburg 
estimated that 454 tons of alunite was shipped to the west coast to be used as fertilizer (Vandenburg, 1938). From 
1941 to 1943, cinnabar was mined from small pits in the exposed acid leach zone (Bailey, 1944). Total mercury 
production during this period is estimated at 1,900 lbs (McLean, 1991). 

 Exploration History 

In 1966, the Great American Minerals Company began extensive exploration for native sulfur in the area of the Hycroft 
Mine. Approximately 200 shallow holes were drilled, and numerous trenches dug (Friberg, 1980). In 1974, the Duval 
Corporation (Duval) drilled 20 holes on the Hycroft property in search of a Frasch-type sulfur deposit (Wallace, 1980). 
Duval found no evidence of a sulfur deposit at depth, but did report elevated gold and silver values. Duval drilled two 
core holes (DC-1 and DC-2) and 18 rotary holes (DR-3 through 20) (Ware, 1989).  

In 1977, the Cordex Syndicate mapped and rock chip sampled the Hycroft property, recognizing the potential for a bulk 
tonnage, low-grade precious metal deposit. In 1978, Homestake became interested in the property, recognizing 
similarities with the McLaughlin hot springs deposit in California. Homestake completed surface sampling and 
exploration drilling during 1981-1982, and although successful in defining an oxide gold/silver ore body, they dropped 
the property in 1982.  

HRDI gained control of the district in 1985 and drilled 3,212 exploration holes, totaling 965,552 feet, between 1985 and 
1999. The bulk of this drilling was shallow and focused on oxide gold mineralization at Central, Bay and Brimstone. In 
2005, Canyon Resources completed 33 drill holes totaling 13,275 feet of reverse circulation (RC) drilling. These were 
completed primarily in the Brimstone pit area. 

 GEOLOGICAL SETTING AND MINERALIZATION 

The Hycroft Mine is located on the western flank of the Kamma Mountains in the Basin and Range physiographic 
province of northwestern Nevada. The Kamma Mountains were formed during the Miocene to Quaternary Epoch from 
the uplift of Jurassic basement rock and emplacement of Tertiary volcanic and sedimentary rocks. The stratigraphy 
along the western flank of the range is down dropped to the west, along a series of north to northeast striking normal 
faults. These faults served as conduits for hydrothermal fluids that deposited the Hycroft mineralization. 

Hycroft is a large, epithermal, low sulfidation, hot springs deposit. Gold and silver mineralization occurs as both 
disseminated and vein-controlled, with gold values ranging from detection to 8.8 ounces per ton (opt), and silver ranging 
from detection to 647.5 opt. 
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 DEPOSIT TYPES 

The deposit is typically broken into six major zones based on geology, mineralization, and alteration. These zones 
include Brimstone, Vortex, Central, Bay, Boneyard, and Camel. Breaks between the zones are major faults. 

Mineralization at Hycroft has been deposited through multiple phases. An early silica sulfide flooding event deposited 
relatively low-grade gold and silver mineralization, generally along bedding. This mineralization is cross cut by later, 
steeply dipping quartz alunite veins. Late stage silver bearing veins are found in the Vortex zone and at depth in the 
Central area. Late to present supergene oxidation along faults has liberated precious metals from sulfides and further 
enriched gold and silver mineralization, along water table levels. 

 EXPLORATION 

In addition to drilling activity, Hycroft Mining has also conducted geophysical surveys, soil and rock chip sampling 
programs, field mapping, historical data compilation, and regional reconnaissance at Hycroft. These efforts are 
designed to improve the understanding of the known mineralization, as well as provide data for further exploration of 
the greater property position. Through these activities, Hycroft Mining has identified and estimated mineral resources 
and mineral reserves on the property as well as a number of targets, mostly concentrated in the southern area of the 
claim block.  

Regional exploration data from Homestake, LAC Minerals, USMX, HRDI, and others have been compiled from both in-
house and public data sources. Approximately 250 drill holes, various soil and rock chip locations and results, and 
various field maps have been identified at present. 

 DRILLING 

The Hycroft exploration model includes data from 1981 to December 2018 and includes 5,501 holes, representing 
2,482,722 feet of drilling. There have been 5,576 drill holes completed in the Hycroft Project area; some are water 
wells or are outside the resource model domain and were not applied to estimation. Exploration drilling was started in 
1974 by Duval Corporation, and continued through various owners including Homestake, HRDI and Canyon 
Resources. This historic drilling was conducted prior to the New Mining Rules reporting requirements. In the QPôs 
opinion, no significant issues have been identified with the historic data and therefore the historic drilling and assay 
results are incorporated into the Hycroft model. 

HMC commenced systematic exploration and resource development drilling starting in 2006. Drilling has been focused 
on oxide reserve delineation, sulfide resource definition, sulfide exploration, condemnation drilling for facilities, silver 
data and both geotechnical and metallurgical core samples. A combination of rotary, reverse circulation and core drilling 
techniques has been utilized to evaluate the nature and extent of mineralization. From late 2006 to August 31, 2016, 
HMC completed 1,970 exploration holes, totaling approximately 1.45 million feet. 

 SAMPLE PREPARATION, ANALYSIS AND SECURITY 

Hycroft drill hole samples were shipped to accredited, independent laboratories in Reno or Elko, Nevada, for sample 
preparation and analysis. Sample security and handling procedures were not investigated in detail by the QP, because 
the programs were completed prior the QPôs involvement, except for the 2018 sonic drilling program. However, it is the 
QPôs opinion that sample handling, preparation, and analysis methods meet current industry standards for quality.  

Industry standard sampling of reverse circulation and core drill holes is utilized by HMC. The HMC QA/QC program 
includes analysis of standard reference materials, inert blanks, and duplicate pulps, as well as check assays by umpire 
laboratories. The program has been designed to ensure that at least one standard and one blank are inserted into the 
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drill sample stream for every 40 drill samples (200 ft), which are the number of HMC samples in each ALS Chemex 
analytical batch. In practice, the insertion rates for the QA/QC samples are somewhat higher, based on drill-hole depth. 

A transmittal sheet for both the bagged core and RC samples by drill hole was prepared for submission to the 
laboratory. Once at the laboratory, samples were prepared from a split of 70% passing minus 3 mesh if pieces were 
too large to fit in the pulverizer, and further crushing of 70% passing minus 10 mesh. A 2.2-pound split is taken and 
pulverized to 85% passing minus 200 mesh. 

No officers, directors, or associates of the issuer were operationally involved with the routine sample preparation. 

Following analysis, a complete digital file including corresponding unique self-identifying sample numbers for each 
sample is provided to HMC. These results are uploaded into an acQuire database and further checked using electronic 
methods. 

  DATA VERIFICATION 

The HMC drill hole database has been validated by the HMC exploration group for previous technical reports. A review 
and validation of the HMC collar coordinate, down-hole survey, and geology data was completed in Q3 2014 by HMC 
geologists.  

SRK completed data verification and validation in advance of geological modeling and resource estimation, first 
between May and July 2017, for gold, silver, sulfide sulfur, and total sulfur analytical results, and for logged geological 
data. During this review, the analytical databases were found to be incomplete. SRK worked with Hycroft to extract all 
available analytical data from the acQuire database. This resulted in a 58% increase in the sulfide sulfur dataset. The 
compilation of gold and silver assay values in parts per million (PPM) units resulted in more intervals with valid cyanide 
soluble gold to fire assay gold (Au CN:FA) values for oxide modeling, and greater precision for grade estimation. SRK 
completed data verification for the new analytical database in September 2017. Verification of the sulfide stockpile 
drilling data was completed in 2019 for the resource estimation update.  

 MINERAL PROCESSING AND METALLURGICAL TESTING 

Hycroft Mining has been operating the Hycroft open pit heap leach facility to produce gold and silver since 2008. Prior 
to that, Hycroft was operated in a similar manner by Vista Gold. The cumulative performance statistics and metallurgical 
test data gathered are extensive. 

Previous testing and feasibility analysis indicated that  transition and sulfide ore can be oxidized in a heap leach 
operation prior to irrigation with cyanide solution. The objective of this study is to update the previous study with recent 
testwork and assumptions. This process, which is the subject of a pending patent application, will accomplish two 
goals, namely, the liberation of gold in the sulfides by oxidation using soda ash to manage pH and alkalinity, thereby 
increasing its recovery, and the reduction of the heapôs potential to turn acidic during cyanide leaching. 

Ore is classified as ñoxide,ò ñtransitional,ò or ñsulfide,ò depending on the solubility of its gold content in cyanide solution 
(refractoriness). Ores having cyanide soluble gold contents of 70% or higher are classified as oxide ore. Those with 
cyanide-soluble gold contents below 30% are considered sulfide. The remainder, with cyanide-soluble contents 
between 30 to 70% are considered transition ores. 

The classification has been shown to have no correlation with sulfide sulfur content. The mining schedule developed 
considers the recovery of gold and silver from these ores plus the cost of treatment. 
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 Historical Test Work 

Beginning in 2007, Hycroft Mining examined milling options to expand production, including direct cyanidation of high-
grade oxide ore, and production of a flotation concentrate from sulfide ore, followed by an oxidative treatment of the 
concentrate. The original focus was on oxidation methods primarily employed in the Nevada gold industry, including 
pressure oxidation (POX) and roasting. Test work on these processes showed that each of these options work well.  

In 2013, the Company began testing a suite of alternative oxidation methods, including chlorination, ambient pressure 
alkaline oxidation, fine grinding with intense cyanidation, and a procedure similar to the Albion process. The goal was 
to develop an economically viable process that would be less expensive to build and operate than autoclaves and that 
would eliminate the need for offsite concentrate sales. 

Batch test results were positive and indicated that Hycroft concentrates were amenable to oxidation under atmospheric 
conditions, using trona to create the appropriate alkaline environment to promote oxidation. Continuous pilot plant 
testing on three main domains was completed at Hazen Research to confirm these results. 

In 2016, the viability of the atmospheric oxidation process using trona  was demonstrated in a 10 ton-per-day integrated 
pilot plant at the mine site. This plant included primary grinding of 3/8ò material, followed by flotation, atmospheric 
oxidation, cyanide leaching, counter-current decantation (CCD) and Merrill-Crowe precipitation. 

The objective of the current study is to determine if soda ash, refined from trona, can be used during the oxidation of 
sulfides in a heap leach operation prior to irrigation with cyanide solution. This process, which is the subject of a pending 
patent application, will accomplish two goals, namely, the liberation of gold and silver in the sulfides by oxidation, 
thereby increasing its recovery, and the reduction of the heapôs potential to turn acidic during cyanide leaching. 

Over a decade of research into various carbonate oxidation systems has laid the foundation for the pre-oxidation and 
cyanidation process. A history of processes that have contributed to the development of this technology is included to 
show the progression of the mechanism used for oxidation as well as the logic that led to current operating procedures. 

 Recent Heap Leach Test Work 

Hycroft explored the application of trona (or soda ash) in heap leaching sulfide and transition ores. The interest was 
initially in the potential of faster restoration of heaps that have become acidic by utilizing the higher solubility of trona 
or soda ash in water compared to lime. As an extension of this logic, the interest developed in whether trona could 
provide enough neutralizing power to enable heap leaching of transition and sulfide ores. 

Hycroft began investigating the potential of oxidizing and leaching transition and sulfide ores with preliminary column 
tests. Simultaneously, Hycroft built two test pads, running ore samples from the Central and Brimstone deposits. Some 
of the results from these tests indicate that oxidation in a heap in the presence of trona can transform sulfide ores into 
transition and oxide ores (increased cyanide-soluble gold) and improve gold recovery in transition ores. The results 
encouraged Hycroft to continue testing the process to optimize the conditions and to better understand the mechanism 
of oxidation. 

Based on preliminary tests, oxidation and leaching were performed in sequence in order to separate cyanide from the 
carbonate/bicarbonate solutions. The general procedure, similar to the current study, is discussed in detail later in this 
section. Oxidation was estimated by the amount of total sulfate produced. 

The original oxidation target was about 45%, which was chosen based on the recovery versus oxidation plot developed 
from the concentrate oxidation study. The goal was to attain 55 to 70% gold recovery. The results indicate gold recovery 
targets were achievable at lower oxidation rates than expected. Phase II column leach test have exceeded the 
expectations derived from the recovery versus oxidation curve. 
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The oxidation and cyanide leach tests were conducted in plexiglass cylindrical columns that were 1 foot in diameter 
and 4 feet high. Ore samples were crushed to nominal P100 = ½ inch, blended and loaded into the columns. 

As established in Phase II testing based on preliminary experiments, oxidation and leaching had to be performed in 
sequence in order to separate cyanide from the carbonate/bicarbonate solutions. 

Between the oxidation and leach stages, the columns were rinsed with water followed by lime-saturated water. The 
objective of the water rinse is to remove as much of the sulfate produced and excess carbonate alkalinity as practicable 
from the ore column. Sulfate that remains will react with calcium in the leach solution to precipitate CaSO4, which could 
form a passivation layer over the solids that are being leached. Bicarbonate has been shown to react with cyanide 
resulting in high cyanide consumptions. The objective of the lime-water rinse is to neutralize residual bicarbonate after 
the water rinse. Depending on the efficiency of the water rinse, the lime-saturated rinse may not be required but this 
will have to be tested to determine the trade-off between the cost of lime-water rinse and the cyanide loss. 

Oxidation was performed for different periods ranging from 60 days to 180 days, by adding soda ash to the ore column 
and applying just enough solution to the column to keep the ore wet. This status is maintained to ensure that the 
interstices in the ore column are filled with oxygen-supplying air and not flooded with solution. A small amount of 
solution is allowed to drain at the bottom of the column, enough to collect at least 50 ml of sample each day for pH 
analysis, and to create a weekly composite for sulfate analysis. Oxidation was tracked by the amount of sulfate 
produced. 

Phase III also introduced a new step to the procedure and that is to add iron (as ferric chloride) to the oxidation solutions 
at the start of the tests. This was based on an inference from Phase II results that oxidation of sulfides is essentially 
driven by the ferrous-ferric redox couple, which can be maintained at around pH 10 in a carbonate environment. 

For the testing program, the bulk of solution and solids assays were performed by McClelland Laboratories in Reno. 
Some chemical analyses were conducted in-house (Hycroft Laboratory) for confirmation, control samples and for time-
sensitive assays. M3 reviewed the chemical analysis procedures on site and found them to be in accordance with 
standard analytical practice. 
 
Based on the results available so far, the projected recoveries have not changed much from the Phase 2 testing. Table 
1-2 is a summary of the operating parameters and metal recoveries proposed for heap leach modelling to develop a 
metal production schedule.  

From the overall trend observed so far in the test results, it appears that gold recoveries of 70% are possible for all the 
domains if the conditions are right. It is recommended that testing be continued using optimal conditions to provide 
experimental support for this recovery target. These optimal conditions include soda ash dosage, crush size, oxidation 
time, maintaining moist conditions during oxidation and ensuring access to air. During operations, testing of ore is 
likewise recommended to fine tune the conditions to be used in the heap. The duration of the oxidation cycle is variable 
and dependent on parameters found in the head assay. 
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Table 1-2: Operating Parameters and Expected Recoveries for Heap Leaching 

Domain 
Nominal* Target 

Oxidation, % 
CN- Leach 
Time, days 

Au Recovery, 
% 

Ag Recovery, 
% 

Northwest (Bay) 31 60 55 55 

West (Central) 40 60 70 70 

Southwest (Camel) Above Water Table 40 60 70 70 

Southwest (Camel) Below Water Table 40 60 65 70 

Brimstone 40 60 65 70 

Vortex 40 60 65 70 

     *Oxidation targets will vary depending on AuCN/AuFA 

Maximum recoveries can be attained if the correct operating conditions are observed, including the following: 

1. It is essential that pH be maintained above 9.5 during the oxidation process but not higher than 11. This 
ensures that the catalytic action of the ferrous-ferric carbonate redox pair is prevailing. 

2. The total carbonate alkalinity must be maintained at a minimum of 20,000 ppm, preferably up to 60,000 ppm 
to stabilize enough iron in solution.  

3. During oxidation, the ore must be maintained wet because the catalytic oxidation reaction involves dissolved 
iron carbonate species in an electrochemical reaction. 

4. However, the heap must not be saturated with solution to allow oxygen to migrate to the oxidation sites. 
Oxygen regenerates Fe(II) carbonate to Fe(III) carbonate. 

5. When the desired oxidation level is attained, excess carbonate and bicarbonate must be rinsed out of the 
heap. This may be followed by a lime water rinse to neutralize any residual carbonate. This step is crucial to 
minimize cyanide consumption during the leach stage. 

Maintaining permeability in the heap is important during both oxidation and leach stage. 

Metallurgical testing is ongoing, with three 20-ft columns and three large-scale columns using the old carbon columns 
(CIC). Also, tails assays are pending for three of the columns that were not included in this report. At the conclusion of 
these tests and data analyses, M3 will prepare a technical memorandum, which will serve as an addendum to this 
Technical Report Summary. 

 MINERAL RESOURCE ESTIMATE 

 Measured and Indicated Mineral Resources 

Hycroft Mining Corp. (HMC) retained SRK Consulting (U.S.), Inc. to complete a mineral resource estimate for the 
Hycroft Project. This Technical Report Summary provides a mineral resource estimate and classification of resources 
reported in accordance with the New Mining Rules. 

The estimates of Mineral Resources may be materially affected if mining, metallurgical, or infrastructure factors change 
from those currently anticipated at the Hycroft Mine. Estimates of inferred mineral resources have significant geological 
uncertainty and it should not be assumed that all or any part of an inferred mineral resource will be converted to the 
measured or indicated categories. Mineral resources that are not mineral reserves do not meet the threshold for reserve 
modifying factors, such as estimated economic viability, that would allow for conversion to mineral reserves. 
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Table 1-3: Hycroft Heap Leach Mineral Resource Estimate, June 30, 2019 ð SRK Consulting (U.S.), Inc. 

Classification Material Tons Contained Grade Contained Metal 

  (kt) AuFa OPT AuCn OPT AgFa OPT S% Au (koz) Ag (koz) 

  Oxide 5,650 0.011 0.008 0.224 1.79 60 1,267 

Measured Transition 21,746 0.011 0.005 0.186 1.80 232 4,038 

  Sulfide 37,512 0.010 0.002 0.273 1.85 356 10,248 

    64,908 0.010 0.004 0.240 1.83 649 15,554 

  Oxide 2,619 0.006 0.005 0.229 1.89 17 599 

Indicated Transition 16,293 0.007 0.003 0.329 1.79 117 5,369 

  Sulfide 310,102 0.009 0.002 0.282 1.81 2,916 87,470 

    329,014 0.009 0.002 0.284 1.81 3,050 93,438 

Measured Oxide 8,268 0.009 0.007 0.226 1.82 77 1,867 

and Transition 38,039 0.009 0.004 0.247 1.80 349 9,407 

Indicated Sulfide 347,614 0.009 0.002 0.281 1.81 3,272 97,718 

    393,922 0.009 0.002 0.277 1.81 3,699 108,992 

  Oxide 6,191 0.007 0.005 0.267 1.72 44 1,651 

  Transition 20,148 0.008 0.004 0.276 1.74 156 5,570 

Inferred Sulfide 568,704 0.010 0.002 0.214 1.76 5,516 121,930 

  Fill 4,018 0.013 0.008 0.150 0.63 53 603 

    599,062 0.010 0.002 0.217 1.76 5,769 129,754 

Source: SRK, 2019 

¶ Mineral Resources are not Mineral Reserves and do not meet the threshold for reserve modifying factors, such as estimated economic viability, that 
would allow for conversion to mineral reserves. There is no certainty that any part of the Mineral Resources estimated will be converted into Mineral 
Reserves;  

¶ Open pit resources stated as contained within a potentially economically minable open pit; pit optimization was based on assumed prices for gold of 
US$1,400/oz, and for silver of US$18/oz, variable Au and Ag Recoveries based on geo-metallurgical domains, a mining cost of US$1.45/t, variable 
ore processing costs based on geo-metallurgical domains, and G&A cost of US$0.65/t, and a pit slope of 45 degrees; 

¶ Open pit resources are reported based on calculated NSR block values and the cutoff therefore varies from block to block. The NSR incorporates Au 
and Ag sales costs of US$0.75/oz beyond the costs used for pit optimization; 

¶ Numbers in the table have been rounded to reflect the accuracy of the estimate and may not sum due to rounding; 

¶ Mineral Resources are reported exclusive of Mineral Reserves. 
 

 MINERAL RESERVE ESTIMATE 

Proven and Probable Mineral Reserves have been calculated on operational economics and estimates for costs for 
Hycroft. HMC verified the economic pit limits of the mineral reserve estimate using Geovia Whittle® 4.5.5 software. 
The Hycroft Mineral Reserve Estimates are not materially affected by any known environmental, permitting, legal, title, 
taxation, socio-economic, political or other relevant issues. 

Mineral Reserves at Hycroft have been determined by applying current economic criteria that are valid for the Hycroft 
mine. These criteria limitations have been applied to the resource model to determine which part of the Measured and 
Indicated Mineral Resource is economically extractable. The reported mineral reserves conform to estimation and 
classification requirements as set out by the New Mining Rules of Proven and Probable Mineral Reserves. 

Table 1-4 summarizes the Hycroft reserves as of June 30th, 2019, estimated using a gold price of $1,200 per ounce 
and silver price of $16.50 per ounce, as well as operating costs and applicable recoveries.  The gold and silver prices 
used in estimating reserves are lower than the trailing 3-year average price of $1,272.66 per ounce for gold and $16.53 
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per ounce for silver. These have been fully scheduled in a LOM plan and have been shown to demonstrate viable 
economic extraction. The reference point for these mineral reserves is ore delivered to the leach pad and does not 
include reductions attributed to anticipated leach recoveries. The Measured and Indicated Mineral Resources are 
inclusive of those Mineral Resources modified to produce these Mineral Reserves. 

Table 1-4: Proven & Probable Mineral Reserves ð June 30, 2019  

 Tons Grades, oz/t Contained Oz (000s) 

(000s) Au Ag Au Ag 

Proven (Heap Leach)           

Oxide ROM 22,476 0.009 0.230 205 5,211 

Transition ROM 4,095 0.008 0.190 32 759 

Oxide Ĳò Crushed 15,252 0.012 0.720 184 10,926 

Transition Ĳò Crushed 4,399 0.005 0.310 24 1,367 

Transition İò Crushed 90,206 0.011 0.450 948 40,365 

Sulfide İò Crushed 250,906 0.012 0.470 2,940 116,818 

Total Proven Heap Leach 387,334 0.011 0.450 4,333 175,446 

Probable (Heap Leach)      

Oxide ROM 13,145 0.005 0.230 71 3,005 

Transition ROM 3,660 0.005 0.140 20 505 

Oxide Ĳò Crushed 3,001 0.010 0.690 29 2,063 

Transition Ĳò Crushed 1,304 0.004 0.490 5 644 

Transition İò Crushed 52,467 0.010 0.460 504 24,043 

Sulfide İò Crushed 663,071 0.010 0.410 6,936 272,271 

Total Probable Heap Leach 736,648 0.010 0.410 7,565 302,531 

Total Probable Sulfide Stockpile İò Crushed 9,079 0.011 0.380 98 3,422 

TOTAL PROVEN & PROBABLE MINERAL RESERVES 1,133,061 0.011 0.425 11,996 481,399 

Waste 1,321,853     

Total Tons 2,454,914     

Strip Ratio 1.17     

¶ Mineral Reserves estimated according to the New Mining Rules definitions. 

¶ Mineral Reserves estimated at $1,200/oz Au and $16.50/oz Ag. 

¶ Cut-off grades used a Net Smelter Return (NSR) calculation. 

¶ Numbers in the table have been rounded to reflect the accuracy of the estimate and may not sum due to rounding. 

 
 MINING METHODS 

Hycroft mining operations are currently planned for typical truck and shovel open pit mining methods. Production is 
scheduled to start at 5 million tons in year one, ramp up to 20 million tons in year two, 36 million in year three, 60 million 
tons in year four, 75 million in year five, and 85 million in year six.  Another ramp-up in production occurs in year 10 to 
100 million tons as the larger phases need stripping. This production remains steady until the later years before the 
end of mining when it starts to ramp down as stripping is no longer required.  The life of mine stripping ratio (waste to 
ore) is 1.17:1. 
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Over the life of the mine, ore routing is based on optimal destination determination accounting for all applicable costs, 
recoveries, and limits (i.e. crushing capacity). The following ore routing is available to each block: 

¶ Oxide Ore  - ROM heap leach & Ĳò crushed heap leach 

¶ Transitional Ore   - ROM heap leach, Ĳò crushed heap leach, İò crushed heap leach 

¶ Sulfide Ore  - İò crushed heap leach 

Mining will extend below the current water surface and dewatering is planned to allow mining to extend to final pit 
elevations. 

The first ramp up in production is achieved with contract mining support and then mid-year 2 through mid-year 7 is 
completed with contract mining.  Contract mining considers full-service contract mining with the contractor providing all 
equipment, operators, maintainers, and operations supervision. 

In Year 6 mining will start to transition back to owner fleets consisting of larger 55-cubic-yard excavators and 320-t 
class trucks as production ramps up. Blasting services will be performed by a contractor for the life of the mine.  Blast-
hole drills will be capable of drilling up to 9-7/8ò diameter holes and 40-ft benches.  Track dozers, wheel dozers, front-
end loaders, graders, water trucks, and service vehicles support the mining operation.  By mid-year 7 all mining has 
transitioned to owner mining. 

 RECOVERY METHODS 

A significant portion of gold in the Hycroft ore is refractory due to its association with pyrite, marcasite and other sulfides. 
About 94% of the ore contains enough refractory gold to economically justify pretreatment by pre-oxidation prior to 
cyanide leaching. 

The heap leach operation is designed to treat three categories of ore, classified as described below. The process 
methods applied to Ore Category 3 are covered by a pending patent application. 

¶ Ore Category 1 (ROM ore) ï lower grade ore with high cyanide soluble gold is routed directly to the leach 
pad and cyanide leached to extract gold and silver. This accounts for 4% of the ore over the life of mine. The 
gold contents are highly soluble and the remaining refractory gold contents are not projected to justify the time 
and expense of a pre-oxidation step, therefore it will be stacked as óROMô. The ore in this category is typically 
defined as óROM oxideô or óROM transitionô. 

¶ Ore Category 2 (3/4ò Crushed ore) ï higher grade ore with high cyanide soluble gold is crushed to a P80 of 
Ĳò and cyanide leached to extract gold and silver. This accounts for 2% of the ore over the life of mine. The 
gold contents are highly soluble, but additional size reduction is expected to increase gold and silver recovery 
enough to justify the additional expense. The remaining refractory gold contents are not projected to justify 
the time and expense of a full pre-oxidation cycle. The ore in this category is typically defined as ó3/4ò crushed 
oxideô or ó3/4ò crushed transitionô. 

¶ Ore Category 3 (1/2ò Crushed ore) ï low cyanide soluble ratio ores are crushed to a P80 of İò. The crushed 
ore is mixed with soda ash to induce an alkaline ópre-oxidationô process. After the oxidation process has been 
completed to the desired extent, the ore will be rinsed sequentially with water and saturated lime solution, and 
then leached with cyanide to extract gold and silver. This accounts for 94% of the ore over the life of the mine. 
The ore in this category is typically defined as ó1/2ò crushed sulfideô or ó1/2ò crushed transitionô. 

Pregnant solution from the heap leach will be processed by two existing Merrill-Crowe zinc-cementation facilities. 
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The Hycroft Mine is projected to begin producing gold and silver from low-grade oxide ore and sulfide ore by cyanide 
heap leaching in the third quarter of 2019. Compared to a traditional oxide heap leach, cash flow is delayed by a length 
of time equivalent to the length of the dedicated pre-oxidation process. 

Table 1-5: Metal Recoveries Used for Mass Balance Simulation 

Metal Head Grade Heap Leach Recovery, % 

Au 0.011 oz/t 65 

Ag 0.425 oz/t 71 

The mine plan was based on recovery and operating cost models, which were also used in the financial analysis in this 
study. It yielded life-of-mine average head grades of 0.011 oz/t Au, 0.425 oz/t Ag and 1.92% sulfur. Predicted recoveries 
vary from ore to ore, depending on Au, Ag and sulfide-sulfur contents, as discussed in detail in Section 10 of this report. 

HMC plans to ramp up production over five years to the design crushed ore tonnage of 36 million tons per year, starting 
with 4.5 million tons in 2019, increasing to 12.6 million tons in 2020, 23.3 million tons in 2021, and reaching the target 
36 million tons per year by 2024. As discussed above, the yearly tonnage will be supplemented by a small percentage 
of ore that will be placed and leached as run-of-mine ore. 

For the design, M3 uses an availability factor of 75% for the primary crusher, and 85% for the secondary and tertiary 
crushers if feed bins are used. These design availability factors are common for current and recent projects at M3 and 
in line with general vendor specifications. The stacking system that will be operational in Year 2024 will have an 
availability of 85%, which would be dictated by the crushing plant. 
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Figure 1-1: Simplified Process Flow Diagram for the Hycroft Sulfide Heap Leach Operation  
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 Crushing Plant Design 

The crushing system is designed to run a nominal capacity of 98,630 stpd to attain the 36 million tons per year target. 
The crushing system includes one primary crusher (60òx113ò), two secondary crushers (XL1300 standard), and two 
tertiary crushers (XL1300 short head). The existing facility will be sufficient during the ramp-up period, but will require 
addition of two more tertiary crushers to attain the design capacity. Processing parameters in the following discussions 
are derived from simulations of the full plant at the design capacity. The nominal capacity was calculated at the 80th 
percentile hardness to allow for most of the hardness fluctuations on a day-to-day basis. Yearly average capacities 
were calculated at the median hardness. 

Pit ore being routed as either Ĳò crushed or İò crushed ore will be transported to the primary crusher dump pocket via 
haul truck. Prior to the primary crusher each truck being routed as İò crushed ore will pass under a reagent silo where 
a pre-determined amount of soda ash will be added to the ore. The ore will proceed through three stages of crushing 
to exit the tertiary crushers at a nominal P80 crush size of approximately İò. The crushed ore will then be stacked on 
the heap leach pads. 

 Pre-Oxidation 

Pre-oxidation of sulfide and transition ore (crushed to İò) will begin at the crusher using in-situ moisture and soda ash. 
The soda ash requirement for the ore is relative to the sulfide-sulfur content of the ore. Regular sampling of mined 
material will allow reagent addition control; for the life of mine the average soda ash consumption is projected to be 
14.5 lbs per ton of placed ore. 

The addition of soda ash creates an alkaline environment (60,000 ppm of total Alkalinity, pH 10+) that allows some of 
the ferrous and ferric ions to remain in solution by complexing with carbonate ions. As discussed in Section 10, the 
presence of ferrous and ferric carbonate complexes for a redox pair that enhances the oxidation of iron sulfides in an 
heterogenous electrochemical reaction. 

As the reaction proceeds, soda ash will be consumed to neutralize the resultant acid and additional soda ash will be 
introduced to maintain optimal reaction conditions. 

Once ore has been placed on the heap, additional soda ash solution will be applied to bring the ore to field capacity (8 
ï 10% moisture). The solution in the heap will be replenished on a regular basis using soda ash solution in order to 
offset evaporation and carbonate consumption. Soda ash solution will be pumped through pipes/tubing that are 
separate from the lixiviant solution system. 

The dissolved oxygen required for the reaction will be replenished through solution to air contact; the oxygen will be 
monitored inside the heap using embedded recoverable sensors. If required, air inflow can be aided by installing large 
perforated piping at the bottom of each panel, with ends protruding out of the heap. 

Pre-oxidation duration will be determined by the characteristics of the ore and the measured extent of oxidation based 
upon sulfate production. The extent of oxidation will be determined by the target recoveries for each domain and the 
initial cyanide soluble gold, which is translated to degrees of oxidation already achieved. The number of days required 
to attain target oxidation is dependent upon the sulfide-sulfur content of the ore with, higher sulfide-sulfur corresponding 
to longer oxidation cycles. The majority of the ore is expected to take between 30 and 120 days to finish pre-oxidation. 
This is measured between the day that soda ash is introduced to the ore at the crusher and the day that the órinseô 
cycle begins for the panel. 
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 Rinse Cycle 

Ore that has undergone a pre-oxidation cycle must be rinsed, first with water, then with a saturated lime solution prior 
to the commencement of cyanidation. The purpose of the rinse is to wash down as much sulfate and bicarbonate, as 
possible.  

If not removed, sulfate will precipitate as CaSO4 during the leach cycle and potentially form a passivation layer against 
cyanidation. Bicarbonate, on the other hand, has been shown to react with cyanide to form HCN, which is not active in 
leaching and eventually escapes from solution, thereby increasing the cyanide consumption. The amount of rinse water 
required would at least be one pore volume replacement, but this should be monitored until the sulfate and alkalinity 
levels in the rinse water levels off at low concentrations, e.g., 2,000 ppm sulfate and 2,500 ppm total alkalinity.  

Saturated lime water may be applied to scavenge the residual bicarbonate in the heap. The added complexity and cost 
of saturated lime water will have to be weighed against the savings in cyanide consumption that results. If the remaining 
bicarbonate is low enough or the leach solution has enough alkalinity that the pH can be maintained at 10.5, then most 
of the bicarbonate will be converted to carbonate, which does not react with cyanide. If used, the lime-saturated water 
will be applied to panels that have undergone pre-oxidation at a rate of 0.0025 gpm/ft2, until one or two pore volumes 
have been displaced. 

Rinse solutions will be supplied using the same piping that delivers lixiviant during the leach phase. Displaced solution 
will be sent to the soda ash recycle pond. 

 Heap Leach Cyanidation 

The cyanidation conditions for all placed ore will be the same regardless of crush size or the use of pre-oxidation. The 
duration that these conditions are maintained is dependent on the category to which the ore belongs. For panels under 
active leach, a cyanide concentration of 1.0 lb/ton of solution will be maintained. The pH will be controlled using lime. 

Oxide and transition material that will be leached as ROM will proceed directly from the pit to the heap and begin 
cyanide leach without undergoing pre-oxidation or rinse. A small percentage of oxide and transition material will be 
directed to the crushing plant to be reduced to a P80 of Ĳò before being stacked and commencing cyanide leach. Ores 
from both of these categories are expected to undergo a 200-day primary leach cycle using a conservative 3:1 solution 
to ore ratio and an application rate of 0.0025 gpm/ft2. 

Sulfides and a portion of the transition material will be reduced to a P80 of İò before undergoing the pre-oxidation and 
rinse processes on the heap. At the conclusion of the rinse, a nominal 60-day primary leach cycle will begin. A 1:1 
solution to ore ratio and an application rate of 0.0025 gpm/ft2 will be used.  

 Merrill-Crowe and Refinery 

Due to the high silver content of the pregnant solution, gold and silver will be recovered by zinc cementation. Hycroft 
Mining has two Merrill-Crowe plants that are used to process the pregnant solution from the heap leach operation. The 
older plant has a capacity of 4,500 gpm. The newer plant is considerably larger, with a capacity at present of 21,500 
gpm, for the total of 26,000 gpm capacity. 

The wet filter cakes from the low-grade and high-grade Merrill-Crowe circuits will be transferred to retort pans, which 
are then put into a retort furnace to remove water and mercury. Water and then mercury are sequentially volatilized 
from the precipitate by heating the precipitate under a partial vacuum. The exhaust gases pass through multiple stages 
of condensers that drain mercury and water to a collection vessel. The last traces of mercury are removed from the 
retort gas by a packed bed of sulfur-impregnated carbon before being released to the atmosphere. The retorts are 
typically operated batch-wise, with a cycle time of approximately 18 hours. 
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The dried filter cake will be mixed with flux and then transferred to an electric arc furnace where it is smelted to produce 
doré. 

 Water Balance and Solution Management 

Hycroft is currently permitted to use fresh water at a yearly average rate of 12,700 gpm. The estimated fresh water 
requirement is 3,189 gpm when the heap leach is operating. 

Water balance and solution management for the Hycroft operation is complicated by the gradual buildup of sodium 
sulfate and sodium bicarbonate to a steady-state concentration in the reclaimed water. Sulfate ions were seen in some 
tests to slow down the sulfide oxidation reaction. Because of this, fresh water addition to the soda ash recycle pond is 
designed to maximize the dilution of sulfate and bicarbonate ions in the pre-oxidation circuit. 

Approximately 690 gpm of the fresh water is allocated for mine dust suppression. All fresh water will be drawn from 
existing wells that have been operated to supply the property in the past. 

 PROJECT INFRASTRUCTURE 

The future infrastructure for the Hycroft heap leach project considers the existing infrastructure and the requirements 
of the project. Currently on site are administrative buildings, mobile equipment maintenance shops, two Merrill-Crowe 
processing plants, a three-stage crushing system, a refinery and heap leach pads. The site also has a modern 
communications system provided by microwave facilities, including cellular communications. Major infrastructure 
categories to be constructed for the project include: 

¶ Additional leach pad space and associated ponds, piping and other facilities 

¶ Conveying and stacking 

¶ Crushing system refurbishments 

¶ Rail siding 

Fresh water will be obtained from existing active and inactive production wells in a field west of the mine, and from 
mine dewatering. Plant water requirements are projected to fall well below the current permitted water rights.  

A rail siding will be constructed that will access the nearby main east-west rail line, which is operated by Union Pacific. 
The rail siding will be used to receive large quantities of bulk commodities such as soda ash and lime at a reduced cost 
of transportation versus trucking, while reducing the potential environmental and safety hazards associated with truck 
transportation. M3 has provided the design for the rail unloading and materials handling facilities at the rail siding.  

 MARKET STUDIES AND CONTRACTS 

Contracts for major consumables including fuel, lime, soda ash, cyanide and electricity are in place for the current 
operation. Transportation contracts are also in place for delivery of these consumable products. These contracts are 
renewed on an annual, biennial, triennial or quinquennial basis. The general terms and charges of these contracts are 
within industry standards. 

Gold and silver produced at Hycroft will be sold as doré. Doré is shipped to refineries, refined and then sold at current 
spot prices. Marketing of doré is straightforward and arranged through continuing contractual relationships with major 
refineries for secure transportation of metal and refining. A contract with a refinery in Salt Lake is in place through 
December 2020. The cost for shipping and refining doré is in accordance with industry standards. 
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 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACTS 

Permitting for a heap leach expansion that included expanded heap leach, open pits, and waste rock facilities was 
completed in August 2012 with the Bureau of Land Management (ñBLMò) and Nevada Division of Environmental 
Protection (ñNDEPò) authorizing the proposed actions. The permits required to construct and operate the crushing 
system and to begin mill construction were also received from the BLM and NDEP in 2012. An Environmental 
Assessment (ñEAò) analyzing a rail spur, open pit expansion and processing complex, that includes a TMF and Heap 
Leach Facility, was completed and a record of decision received in January 2015.  

Studies supporting permitting of a long-term TMF, and a deeper open pit, such as groundwater characterization, waste 
rock characterization, and archaeological and biological surveys, began late in 2009. All field work has been completed 
for these programs. The study information was included in a Plan of Operations that was submitted to the BLM in April 
2014, requiring a supplemental EIS. Approvals are anticipated to be received for the supplemental EIS in 2019.  

A Plan of Operations amendment for construction of a new leach pad was submitted to, and approved by, the BLM in 
July 2019.  A Water Pollution Control Permit modification was submitted to NDEP in March 2019 for the leach pad 
expansion and is under review.  It is expected a decision for the water pollution control permit will be received by the 
end of 2019. Future expansion activities described in this Technical Report Summary, particularly construction of 
additional heap leach pad space to accommodate the life of mine heap leach plan, will require multiple federal, state 
and local permits.  

The existing Hycroft Mine workforce lives mainly in Winnemucca (Humboldt County) and Lovelock (Pershing County); 
this will likely remain the same for the heap leach project detailed in this report.  Initial surveys indicate that the town 
of Winnemucca has the required infrastructure (shopping, emergency services, schools, etc.) to support the maximum 
workforce and dependents. 

 Mine Closure and Sustainability 

Mine closure and reclamation will be performed in accordance with BLM and State of Nevada regulations and 
guidelines. Particular attention will be paid to leaving a post-mining land configuration that minimizes visual impact. 
The Company has posted surety bonds partially backed by restricted cash balances to cover its closure obligations. 
Future increases in reclamation bonding will either be through surety bonds supported by restricted cash balances or 
by letters of credit issued by banks. 

The facility expansions have been and will continue to be designed and constructed to meet or exceed state and federal 
design criteria. Waste rock facilities are evaluated for their potential to release pollutants and monitored routinely and 
in accordance with an approved waste rock management plan. 

All buildings and facilities not identified for a post-mining use will be removed from the site during the salvage and site 
demolition phase. 

 CAPITAL AND OPERATING COSTS 

The initial capital cost for the heap leach is estimated to be $230.8 million. Initial capital includes new leach pad 
construction, rail unloading and handling facilities for reagents, a stacking and conveying system, dewatering and 
crusher improvements.  Hycroft began restart operations with its existing fleet as well as using a mining contractor to 
assist with crusher ore rehandle.  

This estimate assumes all capital is on a go-forward basis. In general, M3 based this capital cost estimate on its 
knowledge and experience of similar facilities and work in similar locations. Resources available to M3 included recent 
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cost data collected for a nearby mining project and for similar facilities that have been constructed, are under 
construction, or are being designed or studied in other locations. 

The initial capital cost is broken down below by direct, indirect, and ownerôs costs. All capital costs are expressed in 
second quarter 2019 US dollars. 

Table 1-6: Initial Capital Cost Breakdown 
 

TOTAL ($M) 

Direct & Indirect $223.2 

Ownerôs cost $7.6 

Totals $230.8 

A contingency of 10% ($3,263,482 million) has been included in the M3 capital cost estimate. The accuracy of this 
estimate for those items identified in the scope-of work is estimated to be within the range of plus 15% to minus 15%. 
Accuracy is an issue separate from contingency; the latter accounts for undeveloped scope and insufficient data (e.g., 
geotechnical data). 

HMC, through its EPCM agent, will order major material supplies (e.g., structural and mechanical steelwork) as well as 
bulk orders (e.g., piping and electrical). These will be issued to construction contractors on site using strict inventory 
control. 

Operating costs were developed on a unit cost and quantity basis utilizing current labor and commodity prevailing 
pricing at the time of the study, first principles and similar operation comparisons. Power rates have been provided by 
the local electrical utility company. Data used in the analysis was derived from the internal data bases collected over a 
number of years. In some cases, the data was factored and/or escalated to Q2 2019 dollars. 

Table 1-7: Life of Mine Operating Cost per Ton Processed 

Operating Costs 

Mining cost/ton processed  $ 3.64 

Process cost/ton processed $ 4.01 

G&A cost/ton processed (incl. Net Proceeds Tax, Royalties & Refining) $ 0.86 

Total operating cost/ton processed $ 8.52 

 ECONOMIC ANALYSIS 

The base case economic analysis indicates that the project has an after-tax Internal Rate of Return (ñIRRò) of 148.6% 
with a payback period of 2.5 years and with an after-tax Net Present Value (ñNPVò) of $2.1 billion at a 5% discount 
rate. The economics incorporate updated metallurgical test work and operating costs and are based on long-term 
prices of $1,300 per ounce of gold and $17.33 per ounce of silver. The project economics are sensitive to metal price 
fluctuations, as demonstrated in Table 1-8. 
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Table 1-8: Metal Price Sensitivity of the LOM Heap Leach Operations (after tax) 

Case Metal Prices ($/oz.) NPV @ 0% NPV @ 5% After Tax IRR 

 Au Ag $ Billions $ Billions   

1 $1,200 $16.50 $4.2 $1.7 80.2% 

2 $1,300 $17.33 $5.1 $2.1 148.6% 

3 $1,400 $18.67 $6.1 $2.6 307.9% 

4 $1,500 $20.00 $7.1 $3.0 N/A 
1. Downside Price (Reserve Price) 
2. Financial Base Case 
3. Moderate Price 
4. Upside Price 

In addition to metal prices, the project is sensitive to capital and operating costs as shown in Table 1-9. 

Table 1-9: Operating and Capital Cost Sensitivity of the LOM Heap Leach Operations (after tax), NPV @ 5% 

 20% 
Decrease 

10% 
Decrease 

Base 
Case 

10% 
Increase 

20% 
Increase 

Mining Cost $2.41B $2.25B 

$2.1B 

$1.91B $1.75B 

Processing Cost $2.43B $2.26B $1.90B $1.72B 

Capital Expenditures $2.18B $2.13B $2.03B $1.98B 

 CONCLUSIONS AND RECOMMENDATIONS 

Based on the findings of this feasibility study, it has been concluded that the Hycroft Heap Leach Project would be an 
economically viable project under the base case as well as reserve case financial parameters. It is recommended that 
HMC proceed with the restart of the heap leach operations as described in this report. 

 Prepared in Accordance with US SECõs New Mining Rules Under Subpart 1300 and Item 601 (96)(B)(iii) 

The drill hole database and assaying quality for the Hycroft Mine are sufficient for the determination of Measured, 
Indicated and Inferred Mineral Resources. Additionally, the geological interpretations, metallurgical assumptions, and 
spatial drilling densities are sufficient to define and state Proven and Probable Mineral Reserves for Hycroft.  

All of the aforementioned categories are prepared in accordance with the resource classification pursuant to the SECôs 
new mining rules under subpart 1300 and item 601 (96)(B)(iii) of Regulation S-K (the ñNew Mining Rulesò). 
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2 INTRODUCTION 

 PURPOSE AND BASIS OF REPORT 

This Technical Report Summary was prepared and is issued by M3 Engineering & Technology Corp. in association 
with SRK Consulting (U.S.), Inc. and Hycroft Mining Corporation, a Delaware corporation with headquarters in Denver, 
Colorado.  

This Technical Report Summary has been prepared to describe the feasibility of extracting and processing the large 
transition and sulfide reserve at the Hycroft property. A feasibility study has been completed with the goal of assessing 
the economic benefit of operating a heap leach facility capable of oxidizing and leaching the transition and sulfide 
reserves in addition to the traditional heap leach process recently employed at the mine. The study indicates that a 
heap leach process, which is the subject of a pending patent application, could be operated to economically extract 
and process the transition and sulfide reserves concurrently with the heap leach oxide reserve. 

All material at Hycroft has been classified according to, and prepared in accordance with, the resource classification 
pursuant to the SECôs new mining rules under subpart 1300 and item 601 (96)(B)(iii) of Regulation S-K (the ñNew 
Mining Rulesò).  

 SOURCES OF INFORMATION 

The scope of this study included a review of pertinent technical reports and data in the possession of M3, SRK and 
Hycroft Mining relative to metallurgical test results, the general setting, geology, project history, exploration activities 
and results, methodology, quality assurance, interpretations, and Mineral Resources and Mineral Reserves. 
Observations and interpretations of geostatistics, geology, grade estimation, and determination of mineralized trends 
at Hycroft have been generated by SRK Consulting (U.S.), Inc. and Hycroft Mining. The Hycroft model has been 
generated and evaluated with Geovia GEMS for block modeling, Sage2001 for variography and X10-Geo for statistical 
analysis. Economic pit limits were determined with Geovia Whittle® 4.5.5 Strategic Planning software, the pit was 
designed using Vulcan 10.1 and the mine schedule was developed using Minemax Scheduler Professional Version 
6.5.2.24696. 

 QUALIFIED PERSONS AND SITE VISITS 

 M3 Engineering & Technology 
Information in this Technical Report Summary has been prepared under the supervision of employees of M3 
engineering who were responsible for project management, recovery methods, process plant operating and 
maintenance costs, capital cost estimate and overall compilation of this report. M3 representatives visit the mine 
regularly with the most recent visit being on June 7, 2019. 

 Steven Newman, Registered Member SME 
Information in this Technical Report Summary has been prepared under the supervision of Steven Newman, SME 
Registered Member, Director of Feasibility Studies of HMC. Mr. Newman is responsible for reserves, long-term mine 
planning and the associated feasibility studies for Hycroft. Mr. Newman works on site on a weekly basis. 

 Brooke Miller Clarkson, CPG 
Information in this Technical Report Summary has been prepared under the supervision of Brooke Miller Clarkson, 
CPG, a SRK Senior Consultant. Ms. Clarkson is responsible for compilation of the drill hole database, review and 
verification of drill hole data and construction of the geologic models. Ms. Clarkson last visited site on June 5, 2017. 
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 Richard F. DeLong, P. Geo 
Information in this Technical Report Summary has been prepared under the supervision of Richard F. DeLong, P.Geo, 
President of EM Strategies, Environmental Consultants. Mr. DeLong is responsible for verification and oversight of the 
environmental practices and permitting as well as providing consulting assistance and advice on major environmental 
matters including Environmental Studies. Mr. DeLongôs last visit to site was on July 27, 2018. 

 Tim Carew, P. Geo 
Information in this Technical Report Summary has been prepared under the supervision of Tim Carew, P.Geo, a SRK 
Principal Consultant. Mr. Carew is responsible for resource estimation.  Mr. Carewôs last visit to site was on July 27, 
2018. 

 Matt Hartmann, MScMEM, P.G., MAusIMM, Registered Member SME 
Information in this Technical Report Summary has been prepared under the supervision of Matt Hartmann, Principal 
Consultant with SRK. Mr. Hartmann is responsible for hydrogeology and mine dewatering.  Mr. Hartmann has been 
involved in hydrogeologic studies at the Hycroft mine since 2010, his most recent visit to site was on April 23, 2019. 

 Tabulation 

Table 2-1 shows a tabulation of the qualified persons and their responsibilities.   

Table 2-1: List of Qualified Persons 

QP Name Company Qualification Site Visit Area of Responsibility 

M3 Engineering & Technology Corporation, 
Tucson, AZ 

PE 
Several times, last visit 

June 7, 2019 

Sections 2, 10, 14, 15, 19, 24, 25 
and corresponding subsections 
of 1, 18, 22 and 23. 

Steve Newman 
Hycroft Mining 

Corporation, Denver, CO 
Registered 

Member SME 
On site weekly 

Sections 3, 4, 5, 7.8, 12, 13, 16, 
20, 21 and corresponding 
subsections of 1, 18, 22 and 23. 

Brooke Miller 
Clarkson 

SRK, Reno, NV CPG June 5, 2017 
Sections 1.5, 1.6, 1.7, 1.8, 1.9, 
1.10, 6, 7.1, 7.2, 7.3, 7.4, 7.5, 
7.6, 7.7, 8, 9, and 23.1. 

Richard F. DeLong EM Strategies, Reno, NV P. Geo. July 27, 2018 
Section 3.3, 3.4, 17 and 
corresponding subsections of 1, 
22 and 23. 

Tim Carew SRK, Reno, NV P. Geo. July 27, 2018 Section 1.12, 11 and 22.1. 

Matt Hartmann SRK, Denver, CO 
Member AusIMM, 

Registered 
Member SME 

April 23, 2019 Sections 7.9, 13.6, and 18.3.1. 

 
 TERMS OF REFERENCE 

Unless stated otherwise, all volumes and grades are in US customary units and currencies are expressed in constant 
Q2 2019 US dollars. Distances are expressed in US customary units. 

This report is written specifically for the Hycroft Mine operation. 

 UNITS AND ABBREVIATIONS 

Units and abbreviations used in this report are as shown in Table 2-2. 
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Table 2-2: List of Units and Abbreviations 

$ United States dollar(s) 

$CAD Canadian dollar(s) 

°C Degree Celsius 

°F Degree Fahrenheit 

µm micrometer(s) 

3D Three dimensional 

AA Atomic absorption 

AAO Atmosphere Alkaline Oxidation 

Ag Silver 

ALS Auld Lang Syne 

HMC Hycroft Mining Corporation 

Au Gold 

Au Eq Gold Equivalent 

Avg Average 

BAPC Bureau of Air Pollution Control 

BLM Bureau of Land Management 

BMRR Bureau of Mining Regulation and 
Reclamation 

BSDW Bureau of Safe Drinking Water 

BWI Bond Work Index 

BSMM Bureau of Sustainable Materials 
Management 

BWPC Bureau of Water Pollution Control 

CCD Counter Current Decantation 

CIC Carbon-in-column 

CNI Call & Nicholas 

CoG Cut-off grade 

Duval Duval Corporation 

EA Environmental Assessment 

EIS Environmental Impact Statement 

El Elevation 

EPA Environmental Protection Agency 

EPCM Engineering, Procurement and Construction 
Management 

FCC Federal Communication Commission 

FEL Front-end loaders  

Ft Foot 

ft2 Square foot 

ft3 Cubic foot 

ft3/day Cubic feet per day 

ft3/sec Cubic feet per second 

G Gram(s) 

Gal US gallon  

GIS Geographical Information Services 

Gpm US gallon per minute 

Gps Global positioning system  

H Hour(s) 

h/d Hours per day 

Ha Hectare 

HDPE High Density Polyethylene 

HDR HDR, Inc. 

Hp Horsepower 

HRDI Hycroft Resources & Development Inc. 

ID3 Inverse Distance Cubed 

IDS International Directional Services 

IDW Inverse Distance Weighted 

In Inch(es) 

in/yr Inch(es) per year 

IRR Internal rate of return 

ISO International Standards Organization 

kV Kilovolt 

kVa Kilovolt x amps 

kW Kilowatt 

kWh Kilowatt hour 

kWh/t Kilowatt hour per ton 

Lb Pound 

LOM Life-of-Mine 

M Million(s) 

MDA Mine Development Associates 

MDE Maximum Design Earthquake 

MDL Method Detection Limit 

MEG Mineral Exploration and Environmental 
Geochemistry 

MG Million Gallons 

MGT Million Gross Tons 

Mi Mile(s) 

Min Minute(s) 

Mo month(s) 

Moz million troy ounces 

Mph miles per hour 

MRDI Mineral Resources Development Inc. 

Mt Metric tonne (2200 lb) 

MVAR Mega Volt Ampere Reactive 

MW Megawatt 

MWh Megawatt hour 

MWMP Meteoric Water Mobility Procedure 

NAD North American Datum 

NDEP Nevada Division of Environmental Protection 

NDOW Nevada Department of Wildlife 

NDWR Nevada Division of Water Resources 

NN Nearest Neighbor 

NPI Net Profit Interest 

NPV Net Present Value 

NSR Net Smelter Return 

NV Nevada 

OK Ordinary Kriging 

Opt/OPT Troy Ounce per short ton 

oz Troy ounce unless otherwise noted 

(Non)PAG (Non) Potentially acid generating 

PAX Potassium Amyl Xanthate 

pcf Pounds per cubic foot 

PFDS Precipitation Frequency Data Server 
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POX Pressure Oxidation 

Ppm/PPM Parts per million 

psf Pounds per square foot 

psi Pounds per square inch 

PVC Polyvinyl Chloride 

QA Quality assurance 

QC Quality control 

QP Qualified Person 

RC Reverse Circulation 

ROM Run-of-Mine 

ROW Right-of-Way 

RQD Rock Quality Designation 

SAG Semi-Autogenous Grinding 

SEC U.S. Securities and Exchange Commission 

SME Society of Mining, Metallurgy and Exploration 

SRK SRK Consulting (U.S.), Inc. 

SSDS Small scale, direct shear 

st Short ton (US) (2000 lb) 

t Short ton (US) (2000 lb) 

t/h Short tons per hour (US) 

t/y Short tons per year (US) 

TMF Tailing Management Facility 

tpd Short tons per day (US) 

TR Technical Release 

UCL Upper control limit 

µm micrometer 

USDA United States Department of Agriculture  

USFWS United States Fish and Wildlife Service 

USMX U.S. Steel Exploration 

UTM Universal Transverse Mercator 

V Volt 

VFD Variable Frequency Drive 

W Watts 

WRF Waste Rock Fill 

yd3 Cubic yard 

Yr Year(s) 
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3 PROPERTY DESCRIPTION AND LOCATION 

The Hycroft Mine is a gold and silver mining and processing operation located 54 miles west of Winnemucca in 
Humboldt and Pershing Counties, Nevada, as shown in Figure 3-1. The Hycroft property is accessible via Nevada 
State Route 49 (Jungo Road), an all-weather, unpaved road that is maintained by Humboldt County and HRDI. A major 
east-west railway runs immediately adjacent to the property. 

The mine property straddles Townships 34, 35, 35½ and 36 North and Ranges 28, 29 and 30 East (MDB&M) with an 
approximate latitude 40Á52ô north and longitude 118Á41ô west. The mine is situated on the western flank of the Kamma 
Mountains on the eastern edge of the Black Rock Desert.  

The use of water at Hycroft is controlled by eleven separate water right permits administered by the NDWR. These 
permits are held in ownership either by HRDI or by other private parties and leased to HRDI. HRDI controls a total of 
21,457.95 acre feet per year (6.99 billion gallons per year) in the Black Rock Desert Hydrographic Basin.  

Gold production began on the property in 1983. Through a series of permitting actions with the BLM and NDEP, HMC 
has incorporated all existing mining components into a current Reclamation Plan with an associated bonding 
instrument. As of June 30, 2019, the posted surety bond for site reclamation was $58.3 million. 

The Hycroft property consists of 30 private parcels that comprise approximately 1,912 acres, and 3,247 unpatented 
mining claims that encompass approximately 68,759 acres. The mining claims of Hycroft are comprised of two primary 
properties, Crofoot and Lewis. The Crofoot and Lewis properties together include approximately 11,829 acres. The 
Crofoot property covers approximately 3,500 acres and is virtually surrounded by the Lewis property of 8,400 acres.  

On site facilities include administration buildings, a mobile maintenance shop, light vehicle maintenance shop, 
warehouse, leach pads, crushing system, two Merrill-Crowe process plants and a refinery. The components for a 
second refinery are on-site and will be constructed as part of the expansion of mining activities.  The crushing system 
is being refurbished as part of the restart activities and all other facilities are operational. At June 30, 2019, property, 
plant and equipment was valued at $65.4 million. 

The Hycroft Mine operates under permit authorizations from the BLM, NDEP, NDOW, NDWR and County agencies.  
As of June 30, 2019, approximately 118 full-time personnel were employed at Hycroft. 
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Figure 3-1: Hycroft Mine Property Location Map (June 2018) 

 LAND STATUS 

The mine is managed and operated by HRDI, a wholly owned subsidiary of Allied VGH, Inc., which is a wholly owned 
subsidiary of HMC. 
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HRDI holds 3,247 unpatented mining claims, comprising 68,759 acres, located as follows: 

¶ T36N, R29E, sections: 28, 32, 33 

¶ T36N, R30E, sections: 19, 28-34 

¶ T35 1/2N, R29E, sections: 25, 26, 35, 36 

¶ T35N, R29E, sections: 1-3, 10-15, 21-28, 31-36 

¶ T35N, R30E, sections: 2-10, 15-23, 25-36 

¶ T34N, R28E, sections: 1, 2, 11, 12, 13 

¶ T34N, R29E, sections: 1-28, 33 

¶ T34N, R30E, sections: 2-11, 17-20, 29, 30 

The company owns 30 private parcels (patented lode and placer claims) comprising 1,912 acres, located as follows: 

¶ T35N, R29E, sections: 24, 25, 35, 36 

¶ T35N, R30E, sections: 19, 30, 31 

¶ T34N, R29E, sections: 1, 2 

Combining the patented and unpatented claims, Hycroft claims total approximately 70,671 acres (Figure 3-2). Much of 
the project area is located on un-surveyed public and private land for which the sections, ranges, and townships listed 
above have been interpolated. Patented claims however, have been surveyed (Wilson, 2008; Prenn, 2006). 

This land claim package has been assembled through a series of transactions:  

¶ The Crofoot property and approximately 3,500 acres of claims were acquired by Vista in 1985.  

¶ The Crofoot property, originally held under lease, is owned by HRDI subject to a 4% Net Profits Interest (ñNPIò) 
retained by the former owners, capped at total future payments of $5.1 million. 

¶ The Lewis property and approximately 8,700 acres of claims were acquired by Vista in early 1987.  

¶ In 2006, approximately 13,100 acres of additional claims were staked by Vista. These claims are contiguous 
or proximate to the original Crofoot and Lewis claims.  

¶ From 2008 through end of October 2014, approximately 45,371 acres of additional claims were staked by 
HRDI contiguous to the existing Hycroft claims.  

The BLM and County annual claim holding fees are paid in the third quarter of each year. Payment of annual fees is 
current through the 2018-2019 claim years, with $556,610 paid in 2018. Payment of annual land holding fees and taxes 
is required to continue to hold the Hycroft property in good standing.  

HRDI controls all surface and mineral rights within the Hycroft mineral reserve and mineral resource area. No further 
land acquisition is required for operation of the mine and processing facilities as presently designed.  

Figure 3-3 shows the property layout including site facilities, mine workings, leach pads and waste dumps. 
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Figure 3-2: Hycroft Mine Claim Map (June 2019) 

 




