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Permittee Name: Comstock Mining LLC 

P.O. Box 1118 

Virginia City, NV  89440 

 

Project Name:  Lucerne Project  

 

Permit Number: NEV2000109 
Review Type/Year/Revision: Renewal 2014, Revision 02 

 

A. Location and General Description 

Location: The process facility is located on private land in Storey County in Section 

6, of Township 16 North (T16N), Range 21 East (R21E), Mount Diablo Baseline and 

Meridian (MDB&M), approximately 1 mile south west of the town of Gold Hill. The 

mine is located on private land in Storey and Lyon Counties in Sections 5, 7, and 8 of 

T16N, R21E, MDB&M, approximately 0.5 mile north of the town of Silver City 

along State Route 342. The mine and process facilities are separated by 

approximately 2 miles. The Permittee holds a right-of-way with the Bureau of Land 

Management on the haul road between the mine and the process facility. 

General Description: This Project consists of open pit and underground mining with 

ore processing using conventional cyanide heap leaching technology with precious 

metal recovery via the Merrill-Crowe process.  The precipitate is dried, mixed with 

fluxing agents, and melted in a gas or electric furnace to produce gold doré.  Up to 

4,000,000 tons of ore are permitted to be processed per year, including in the high-

grade ore mill process (not yet constructed).  The facility is required to be designed, 

constructed, operated, and closed without any discharge or release in excess of those 

standards established in regulation except for meteorological events which exceed the 

design storm event. 

B. Synopsis 

Geology 

The site is situated at an elevation of approximately 5,550 feet above mean sea level 

on the southern end of the Virginia Range.  In general, the geology of the Project area 

is typified by metamorphosed Mesozoic volcanic and sedimentary rocks, 

unconformably overlain by Tertiary rhyolite and andesite.  The Lucerne Project 

deposit is located in the Alta Formation, which overlies the Hartford Hill Rhyolite. 

 

Subsoils in the area of the heap leach pad consist primarily of a layer of clayey-sand 
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with gravel underlain by volcanic bedrock.  Bedrock is typically highly weathered 

andesite flows with tuffaceous ash lenses.  The andesite extends beyond the 

maximum depths penetrated by the test pits.  Occasional pebble and cobble 

conglomerate were also encountered. 

 

An approximately 12-inch thick layer of the upper soil profile, which consists 

primarily of gravelly, clayey soils, and soils containing organic matter, was removed 

and stockpiled for future cover material.  Soils in the area of Event Pond 1, in the 

south west corner of the 40-acre process area, consist of a colluvial deposit of 

gravelly-, clayey-, and silty-sand. 

 

Operation 

 

The Project includes open pit and underground mines, mill, a crushing plant, a heap 

leach pad divided into 10 cells, process ponds, event ponds, cyanide tank, and 

Merrill-Crowe plant, as well as support facilities such as lab trailers, office, storage, 

and shop. 

 

Ore is obtained from open pit and underground mines along State Route 342 near the 

town of Gold Hill.  As part of the major modification submitted in March 2009, and 

approved by the Nevada Division of Environmental Protection (Division) in October 

2009, mining was expanded to the Lucerne/Billie the Kid mining zones.  Available 

data indicate that the proposed mine depths will not intercept groundwater.  Run-of-

mine ore is segregated by grade and type in open stockpiles prior to crushing and 

placing on the heap leach pad. 

 

Waste rock generated from this mine is placed in waste rock dumps adjacent to the 

mine.  Continued characterization of the waste rock has not indicated acid generating 

potential.  However, the waste rock generated each quarter is required by the Permit 

to be characterized to confirm that it is non-reactive. 

 

Run-of-mine ore is hauled to the crushing plant, located approximately 2 miles to the 

west of the Billie the Kid mine where the ore is crushed to 1¼-inch minus at a 

maximum rate of 1,000 tons per hour.  The ore is agglomerated using cement and/or 

lime.  The ore is then stacked on the heap leach pad to a maximum heap height of 

105 feet above the synthetic liner.  Lift heights and bench widths are required to be 

maintained for physical stability.  In addition, ore setbacks are required from the edge 

of the liner to the toe of the first lift.  The latest stability analyses submitted with the 

applications in March 2009, March 2013, March 2014, and February 2015 can be 

found in Division files. 

 

The original leach pad design encompasses an area of approximately 650,000 square 

feet and consists of five cells, which were constructed in five phases.  All five cells 

have been completed.  These five cells accommodate 2.08 million tons of ore (at 105-

foot leach pad height and an assumed dry density of 116 pounds per cubic foot 



Comstock Mining LLC 

Lucerne Project  

NEV2000109 (Renewal 2014, Fact Sheet Revision 02) 

Page 3 of 13 

 

P:\BMRR\RegClos\Projects\Lucerne Project (Billie the Kid)\PermitDocs\201512sg-MajMod-NoPA-FactSheet.doc 

[lbs/ft
3
]).  Design of the leach pad meets the regulatory minimum design criteria 

consisting of a composite liner with leak detection.  A geosynthetic clay layer (GCL), 

equivalent to a low conductivity soil layer consisting of 1 foot of 1 x 10
-7

 centimeters 

per second (cm/sec) soil, is placed on a cleared, grubbed, and compacted subbase.  

Above the GCL, in each of the leach pad cells, a 2-inch diameter perforated polyvinyl 

chloride (PVC) pipe for leak collection and recovery runs the entire length of each 

cell.  The perforated PVC pipes are placed in 6-inch deep trenches lined with GCL 

and filled with clean pea gravel.  The pipes transition from perforated PVC to solid 

PVC pipes at the downgradient portion of each cell where the pipes are booted 

through the GCL. These leak detection pipes report to dedicated leak detection 

sumps.  The transfer channel from the pad to the Pregnant Pond is also constructed 

with the same composite liner and leak detection system design.  This channel leak 

detection pipe reports to a dedicated leak detection sump. 

 

Three-inch diameter perforated Advanced Drain System (ADS) hydraulic relief pipes, 

spaced on 50-foot centers, coupled with the agglomerated ore placed on the 60-mil 

(Cell 1) or 80-mil (Cells 2-5) high density polyethylene (HDPE) liner, provide quick 

recovery of the process fluid and minimize the hydraulic head on the liner to 1.0 foot 

or less.  As part of the 2009 major modification, the solution application system was 

redesigned to operate with two circuits:  barren solution at a rate of 660 gallons per 

minute (gpm), and intermediate solution at a rate of 660 gpm. The Project is 

Permitted for a maximum flow rate of 1,320 gpm with a maximum application rate 

per unit area of 0.005 gpm per square foot (gpm/ft
2
). 

 

Process solution is conveyed to and from the heap leach pad in a network of HDPE 

pipes varying in diameter from 4 inches to 10 inches.  Initially, the pipes exit the 

leach pads in a 60-mil HDPE-lined secondary containment trench.  In the area where 

the pipes run past the north side of the Merrill-Crowe building, the pipes run through 

buried 24-inch HDPE pipes, which are further contained within 42-inch HDPE pipe.  

The ends of the primary and secondary pipes extend beyond the crest of the new 

Pregnant Pond where inspection for evidence of leakage can be done visually. 

 

In March 2013, the Permittee submitted a major modification proposing to expand 

the leach pad to the north by adding Cells 6, 7, and 8, a total of 550,000 additional 

square feet.  The additional cells allow for loading an additional 2.5 million tons of 

ore, resulting in a total leach pad capacity (all eight cells) of 4 million tons.  The 

same major modification also proposed the increase of the annual ore processing rate 

to 4 million tons.  The major modification was approved by the Division in October 

2013. 

 

Cells 6, 7, and 8 were constructed as extensions of the existing heap leach pad, with 

all solution reporting to the process pond inlets via 12-inch-diameter pipe placed on 

top of overliner on the lined heap perimeter. The design of Cells 6-8 is very similar to 

that of the first five cells.  The liner system consists, from bottom to top, of a 
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prepared subgrade (native soil), either a 12-inch compacted subbase achieving 

maximum permeability of 1×10
-6

 cm/sec or GCL with specified permeability equal to 

12 inches of compacted soil at 1×10
-7

 cm/sec or less, and an 80-mil HDPE liner.  The 

HDPE liner is in turn covered by a 36-inch layer of free-draining overliner material 

for protection of the liner system from damage. 

 

The solution collection system, consisting of a network of perforated, corrugated 

HDPE pipes, conveys solution to the process pond.  Four-inch diameter pipes placed 

on 10-foot centers lead to 12-inch diameter header pipes, which discharge directly 

into the existing perimeter solution conveyance pipe.  All of the collection pipes sit 

on the 80-mil geomembrane and are covered by the overliner layer. 

 

The Barren Pond, Pregnant Pond 1 (formerly Pregnant Pond), and Pregnant Pond 2 

(formerly Barren Pond), which pre-date the 2009 major modification, are all double-

lined with 60-mil HDPE.  Geonet is located between the liners to transmit solution to 

a sump for collection and recovery.  Each of the pond bottoms are graded, directing 

leakage through the primary liner to a dedicated, clean gravel-filled, leak detection 

sump between the liners where it is required to be evacuated via an 8-inch diameter 

PVC pipe that is perforated within the sump and solid where it runs up the pond side 

wall between the liners and daylights at the pond crest.  The capacities of the Barren 

Pond, Pregnant Pond 1, and Pregnant Pond 2 sumps are 9 gallons (gal) each.  The 

crest dimensions for the Barren Pond are approximately 240 feet by 100 feet, with a 

maximum depth of 10 feet.  The crest dimensions for each Pregnant Pond are 

approximately 90 feet by 90 feet, with maximum operating depths of 7.2 feet for 

Pregnant Pond 1 and 5.6 feet for Pregnant Pond 2.  Total working capacity for each 

of the ponds at the 2-foot freeboard level is approximately 536,000 gal for the Barren 

Pond, approximately 200,000 gal for Pregnant Pond 1, and approximately 137,000 

gal for Pregnant Pond 2.  Spillways 2 feet below the pond crests connect the Pregnant 

Ponds to the Barren Pond, and a spillway 1 foot below the crest provides an outlet 

from the Barren Pond to Event Pond 1. 

 

Pregnant Pond 3 was included as part of the 2009 major modification.  The pond 

design includes 80-mil primary and 60-mil secondary HDPE liners with geonet 

placed in between the liners to transmit solution to a leak detection sump for 

collection and recovery.  Any leakage through the primary liner is directed to the 

sump from which it can be evacuated through a 6-inch diameter PVC pipe that 

daylights at the pond crest.  The capacity of the sump is 1,041 gal.  Working capacity 

of the pond is approximately 2.8 million gal at the invert of the overflow culvert 

connecting Pregnant Pond 3 to Pregnant Pond 2 (2 feet below the crest).  Overall 

dimensions of Pregnant Pond 3 are approximately 345 feet by 125 feet by 25 feet 

deep.  The overflow culvert is 24-inch diameter corrugated metal pipe and is intended 

to be used only during upset conditions. 

 

Near the southwest corner of Pregnant Pond 3 is the Sludge Pond, which serves as a 
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sedimentation basin for the solution entering the main pond.  The Sludge Pond 

measures approximately 30 feet by 30 feet at the crest with a depth of 6 feet.  A 

spillway allows clarified solution to overflow into the Pregnant Pond.  The liner 

system is identical to that of Pregnant Pond 3.  Leakage is collected in a dedicated 

leak detection sump (100 gal capacity) which can be evacuated through a 6-inch 

diameter PVC pipe which daylights at the pond crest.  Solids deposited in the Sludge 

Pond are periodically removed using light equipment or a vacuum truck to prevent 

damage to the synthetic liner. 

 

In July 2013, the Permittee submitted an engineering design change (EDC) 

application proposing to upgrade Event Pond 1 (formerly called the Single-Lined 

Overflow Pond), which was originally constructed as a single-lined pond prior to the 

2009 major modification, to a double-lined configuration.  The design calls for 80-

mil HDPE primary and 60-mil HDPE secondary liners, with geonet in between the 

liners to transmit solution to a sump for collection and recovery.  Total design 

capacity of the pond is approximately 4,400,000 gal at the bottom of the overflow 

channel connecting to Event Pond 2 (2 feet of freeboard).  The pond design includes 

a clean gravel-filled leak detection sump (928 gal capacity) to which all fugitive 

solution reports and from which it can be evacuated through a 6-inch diameter PVC 

pipe that is perforated within the sump and daylights at the pond crest.  The synthetic 

liners are laid over a prepared subgrade, but in the area of the leak detection sump, 

the 12-inch subbase is moisture conditioned and compacted to achieve a permeability 

of 1×10
-7

 cm/sec or less.  The EDC was approved by the Division in August 2013. 

 

As part of the 2013 major modification, a second overflow pond, Event Pond 2, was 

permitted south of Pregnant Pond 3.  The design of Event Pond 2 calls for 80-mil 

HDPE primary and 60-mil HDPE secondary liners, with geonet in between the liners 

to transmit solution to a sump for collection and recovery.  Total design capacity of 

the pond is approximately 1,260,000 gal at the bottom of the emergency overflow 

channel.  The pond design includes a clean gravel-filled leak detection sump (1,041 

gal capacity) to which all fugitive solution reports and from which it can be 

evacuated through a 6-inch diameter PVC pipe that is perforated within the sump and 

daylights at the pond crest.  The synthetic liners are laid over a prepared subgrade, 

but in the area of the leak detection sump, the 12-inch subbase is moisture 

conditioned and compacted to achieve a permeability of 1×10
-7

 cm/sec or less. 

 

Event Pond 2 was anticipated to be needed with the Cell 9 HLP expansion. However, 

increasing the total storage volume of Event Pond 1 postponed this requirement until 

the HLP expansion of Cell 10. The 2015 major modification for Cell 10 HLP 

expansion documents that the 100-year, 24 hour rainfall event can be effectively 

managed in Event Pond 1 and managed storage in Pregnant Pond 3. This requires that 

the maximum level of process fluid stored in Pregnant Pond 3 is managed below the 

level of 5,529 feet above mean sea level. Confirmation of compliance will be by 

visual inspection of survey established reference marks painted on the liner or by 
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calibrated staff gage. A Permit Limitation was added to the Permit with the approval 

of the 2015 major modification to reflect this fluid management limitation. 

 

The fluid management system has been designed to contain the volumes resulting 

from the 25-year, 24-hour storm event in addition to process solution applied to the 

heap and returning from the process facility at 1,800 gpm for 24 hours within the 

operational freeboards of the ponds.  The system is also capable of containing runoff 

resulting from the 100-year, 24-hour storm event, along with process solution 

draindown, within the crest volumes of the ponds.  Diversion ditches have been 

designed and constructed to accommodate and divert flow resulting from the 100-

year, 24-hour storm event around the process components. 

 

In past Permit revisions, the Frog Pond, a natural depression located northeast of the 

Merrill-Crowe facility, has been included in the monitoring requirements.  The 

accumulation of meteoric water in an area close to the heap leach pad was cause for 

concern, prompting the addition of the requirement for quarterly analysis of the water 

(when present).  Since the first quarter of 2006, sufficient water was available for 

sampling only once (that same quarter) and showed exceedances of the Profile I 

reference values for aluminum (3.87 milligrams per liter [mg/L]) and iron (2.04 

mg/L).  As part of the 2009 major modification, this pond was filled, regraded, and 

removed from the monitoring requirement list in the Permit. 

 

The existing cyanide tank containment pad, located adjacent to the Merrill-Crowe 

facility, was designed and constructed to provide containment equal to 110 percent of 

the tank volume and is sloped to drain to Pregnant Pond 2.  The Merrill-Crowe 

facility itself was upgraded as part of the 2009 major modification to increase 

capacity to allow a processing rate of 600 gpm.  The building containment has 

sufficient capacity to hold 110 percent of the volume of the largest process 

component in the system with a HDPE liner under the entire Merrill-Crowe facility.  

Both of these containment systems (cyanide tank and Merrill-Crowe facility) drain to 

Pregnant Pond 2. 

 

A minor modification was submitted in June 2011 which proposed further expansion 

of the Merrill-Crowe building.  The increased area was permitted to house 

clarification filters, a de-aeration tower, refinery, mercury scrubber, and doré furnace 

baghouse, all on concrete containment equal to or greater than 110 percent of the 

largest tank volume provided by the slab, stem walls, and sumps.  Additional areas 

were permitted to be used for office space, laboratory, and employee facilities 

(restrooms, lunchroom, etc.).  The pipe from the laboratory drain was permitted to be 

double contained (6-inch diameter HDPE pipe in 60-mil HDPE lined ditch) up to the 

discharge point at the crest of the new Pregnant Pond. 

 

The same 2011 minor modification also proposed changing the geometry of the new 

Pregnant Pond, but maintaining the same volume and liner configuration, and 
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established a phased approach to construction of the major modification components 

whereby the new mill facility was permitted to be constructed in stages rather than all 

at once.  The minor modification was approved by the Division in August 2011. 

 

As part of the 2009 major modification, a milling and agglomeration facility was 

permitted north of the heap leach pad.  This facility was permitted to include a jaw 

crusher, low grade ore stockpile, high grade ore bin, high grade ore milling/leaching 

circuit, agglomerator, and a conveyor system.  The components adjacent to the mill 

building were permitted to be situated over an 80-mil HDPE liner, which was 

permitted to be protected by a 1-foot thick overliner layer of minus ¾-inch gravel.  

The liner subbase design included grading, compaction to 90 percent of maximum 

dry density (modified Proctor), and sloped toward the leach pad to ensure that any 

fugitive solution does not run off containment. 

 

The milling/leaching plant is designed to process 144,000 tons of ore per year.  A wet 

ball mill was permitted to be operated in a closed circuit with hydrocyclones, a 

gravity gold recovery circuit, leach tanks, a pulp thickener, and a filter.  High grade 

ore was permitted to be crushed to minus 100-mesh before introduction into the 

gravity circuit for recovery of liberated free gold.  The ground ore was permitted to 

then be leached in a vat with cyanide solution and the pregnant fluid pumped at a rate 

of 600 gpm to the expanded Merrill-Crowe facility.  The mill building itself was 

permitted to include a concrete floor with stem wall to act as containment.  The total 

containment volume of the design is greater than 110 percent of the largest tank. As 

of December 2015 construction of the mill has not been carried out. 

 

Lower grade ores are conveyed to the agglomerator, if required, after crushing, where 

they are mixed with filter cake from the vat leaching process, cement, and barren 

solution prior to being loaded on the leach pad.  This process binds the fine particles 

to the larger ones in a form that will not degrade under leaching conditions but will 

promote uniform permeability throughout the heap.  The agglomerator and all 

conveyors from that point out to the heap are located over an 80-mil HDPE liner 

which drains to the leach pad liner system.   

 

Included in the March 2014 renewal, the Permittee proposed to expand the leach pad 

to the north by adding Cell 9 and revising the configuration of Cell 8 adding an 

additional 416,000 square feet of lined area to the existing lined area of 1,137,000 

square feet for Cells 1 through 7 for a total of 1,553,000 square feet of lined area.   

The additional Cell 9 and revised Cell 8 will allow for loading of an additional 1.55 

million cubic yards of ore, resulting in a total leach pad capacity (Cells 1-9) of 5.79 

million tons at an assumed dry density of 116 lbs/ft
3
. 

 

Construction of Cell 9 requires realignment of the stormwater diversion channel 

along the uphill side of the cell that collects and diverts uphill runoff away from 

process components.  The new alignment is also designed to safely convey runoff 
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from the 100-year, 24-hour storm away from process components.  The channel is 

designed to have a trapezoidal section and armoring of durable stone riprap and wire 

mesh reinforced riprap (gabions) in locations requiring heavy armoring.  A revision 

to the design of Cell 8 was made necessary by the as-built condition of Cell 7 

resulting from the continued operation of the crusher plant in its current location on 

the site of Cell 8. 

 

The proposed new cells are to be constructed as extensions of the existing heap leach 

pad, with all solution reporting to the existing heap leach pad perimeter channels.  

This being the case, the designs of Cell 9 and revised Cell 8 are very similar to that of 

the existing seven cells.  The liner system consists of, from bottom to top, a prepared 

subgrade (native soil), either a 12-inch compacted subbase achieving maximum 

permeability of 1×10
-6

 cm/sec or a GCL with specified permeability equal to 12 

inches of compacted soil at 1×10
-7

 cm/sec or less, and an 80-mil HDPE liner. The 

HDPE liner is in turn covered by a 36-inch layer of free-draining overliner for 

protection of the liner system from damage. 

 

The solution collection system consisting of a network of perforated, corrugated 

polyethylene pipes (CPE) conveys solution to the process building.  Four-inch 

diameter CPE pipes placed on 40-foot centers lead to 12-inch diameter CPE header 

pipes, which will discharge directly into the existing perimeter solution channel.  All 

of the collection pipes sit on the 80-mil HDPE liner and are covered by the overliner 

layer. 

 

The 2014 Renewal also incorporated several changes to monitoring locations that 

were approved by the Division in the EDCs subsequent to the 2013 major 

modification including the following: installation of groundwater monitoring wells 

GWMW-3 and GWMW-4; installation of a new monitoring port for solution 

conveyance leak detection HDPE42 and addition of surface water sampling point 

SC-1. Also, the leak collection and recovery sump, monitoring location PSCLCR, 

previously located in the pregnant solution transfer channel between the heap and 

Pregnant Pond 1 (former Pregnant Pond) was removed during the 2013 Event Pond 1 

improvements and construction of the Solution Diversion Structure. 

In June of 2015, the Permittee submitted an EDC to construct an underground 

exploration portal and drift in the Lucerne Pit. The portal and drift are the initial stage 

of an underground expansion that will occur in phases including: Phase 1 

(Exploration Drift), Phase 1A (PQ Target), Phase 2 (Woodville/Hole 90), and Phase 

3 (East Zone/Down-Dip Silver City Fault). The geologic units that will be 

encountered in the underground targets are anticipated to be identical to those 

encountered in the currently approved mine area as described herein. In addition, the 

underground targets are expected to be highly oxidized with limited sulfide 

mineralization, and the geochemical properties of waste rock are not expected to 

change.  
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The proposed exploration portal and drift will be developed from the floor of the 

existing Lucerne Pit. The proposed exploration drift has two components: one is a 

main northerly-trending 1,280-foot long segment, and the second, a branching 740-

foot long southeasterly trending segment. The total development includes a group of 

50-foot long drill/muck bays at intervals of 100 feet along the exploration drifts. In 

total, approximately 4,040 feet of drifts and drill/muck bays will be developed. The 

drifts will both have a nominal 2 to 3 percent grade upward from the portal. The 

exploration project will be situated on previously-disturbed private land located 

within the current Reclamation Permit boundaries.  

Work for the proposed exploration drift began with the development of a portal 

entrance at the 5,120 elevation at the north end of the Lucerne Pit floor. The portal 

will be developed in a bench face.  Both the portal itself and the drift beyond will 

have dimensions of 15 feet by 15 feet, with an arched back wall to carry ventilation 

ducting and all utilities. 

The two boom jumbo drills use freshwater for drilling, which is typically managed at 

the drift heading by the means of shallow sumps and ditches, or is absorbed by the 

freshly shot muck and sent to the waste rock dumps for evaporation. Any excess drill 

water is pumped out the portal through the aforementioned 2-inch diameter line, or 

secondarily, discharged through an in-drift drainage ditch. Drill water exiting the 

portal by pumping or by gravity is directed into a constructed sump as shown on the 

2015 EDC application. Water collected in the sump is either absorbed in fresh muck 

as described above or is collected in water trucks and delivered to the process circuit. 

Since the exploration drift in entirely unaltered rock this water is considered to be 

non-contact water. When the mining of ore begins, the water will need to be sampled 

and characterized to determine the applicability and method of disposal or reuse. 

Available data from historical drilling indicate that anticipated depths reached during 

the planned underground development will not intercept groundwater. Therefore, 

dewatering to manage groundwater flow is not expected during or after exploration. 

The Permittee has drilled multiple deep exploration holes in and around the proposed 

exploration project study area. Detailed logs were kept regarding groundwater on 

reverse circulation holes that are used to help determine the groundwater levels. 

These logs show that all holes were dry until reaching an elevation of 4,530 feet or 

lower.  The EDC for underground exploration was approved by the Division in 

August 2015.  

In February of 2015, the Permittee submitted an application for a major modification 

to construct an expansion of the heap leach facility with Cell 10 located adjacent and 

north of the existing Cell 1 through Cell 4 pads.  The proposed Cell 10 heap leach 

pad expansion will provide an estimated 2.885 million tons of ore capacity, resulting 

in a total heap capacity (Cells 1-10) of approximately 8.670 million tons at an 

average loaded dry density of 116 lbs/ft
3
.  The proposed expansion will add one new 

cell (Cell 10), which is subdivided into Cell 10A (lower) and Cell 10B (upper) to 
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achieve the desired base grading. The design also allows for Cells 10A and 10B to be 

constructed in separate phases, if desired. Heap leach pad expansion Cell 10 will 

cover a lined surface area with a two-dimensional footprint area of 12.27 acres. 

 

The proposed new cells are to be constructed as extensions of the existing heap leach 

pad, with all solution reporting to the existing heap leach pad perimeter channels.  

This being the case, the design of Cell 10 is very similar to that of the existing nine 

cells.  The liner system consists of, from bottom to top, a prepared subgrade (native 

soil), either a 12-inch compacted subbase achieving maximum permeability of 1×10
-6

 

cm/sec or a GCL with specified permeability equal to 12 inches of compacted soil at 

1×10
-7

 cm/sec or less, and an 80-mil HDPE liner, textured both sides. The HDPE 

liner is in turn covered by a 36-inch layer of free-draining overliner for protection of 

the liner system from damage during loading of ore and to promote free drainage 

minimizing hydraulic head on the liner. Ore will be stacked to a maximum height of 

105 feet above the 80-mill HDPE liner.  

 

Barren Solution will be applied to Cell 10 at a maximum rate per unit area of 0.005 

gpm/ft
2
 and at a maximum flow rate of 1,320 gpm for the entire heap leach pad 

(HLP) Cells 1-10. The pregnant solution collection and recovery system will consist 

of a network of perforated pipes designed to collect leach solution and transport it to 

the process ponds. The pipe network will utilize two different pipe sizes and three 

types, consisting of 4-inch and 12-inch diameter perforated, corrugated, smooth 

interior HDPE (CPEP), 12-inch diameter solid-wall, smooth interior CPEP, and 12-

inch diameter standard HDPE pressure pipe. The 4-inch-diameter perforated 

collection pipes will be placed oblique to the base grade in an approximate 

herringbone configuration and serve as the first collection point for pregnant solution. 

These pipe "laterals" will be installed crossgradient to achieve an approximate 4 

percent flowline slope, and will be placed at 30-foot intervals as construction 

progresses upslope. The laterals will convey solution to the 12-inch-diameter 

collection header pipes. 

 

Two 12-inch-diameter CPEP solution collection pipes will be placed in the middle 

and on the downslope side of Cell 10. A lined solution diversion berm will be 

constructed in Cell 10B at the crest of the slope dividing Cell 10B from Cell 10A. 

The berm will be constructed in a herringbone pattern with notches at approximately 

one-quarter and three-quarters of the width of Cell 10B to provide passage of the Cell 

10B collection headers and solution to Cell 10A. The berm will be angled so the 

upslope toe will attain a minimum 2 percent flowline slope toward each notch. Sand 

bags will be placed in the notch up to the top of the collection header to facilitate 

infiltration of solution into the pipe at the berm. These sandbags will be removed 

prior to the stacking of ore over the berm. The Cell 10B collection headers will 

transition to solid-wall CPEP downdrains at each berm notch to convey solution 

flows to the Cell 10A collection headers. 
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To optimize regrading requirements and maintain the reclaimed heap leach facility 

within the perimeter berm, the heap will be constructed in angle-of-repose lifts set on 

a balance line such that the overall reclaimed slope angle will be 2.5 horizontal to 1 

vertical (2.5H:1V). Slope stability analyses were performed for the expanded heap 

leach pad configuration with 2.5H:1V reclaimed surfaces, and a maximum height of 

ore of 105 feet above the HDPE liner, using the computer program SLIDE, which is a 

two-dimensional program developed to evaluate circular and non-circular failure 

surfaces in a defined slope section. The results of the slope stability analyses show 

that the predicted stability of the critical cross-sections satisfies the minimum 

recommended factors of safety established for both static conditions at 2.59 

(recommended minimum: 1.3) and pseudostatic conditions at 1.18 (recommended 

minimum:1.05). 

 

Surface water sampling point SC-1 was established with the approval of the 2014 

renewal and major modification to monitor the quality of runoff that encounters the 

legacy waste rock associated with Baltimore Hoisting Works, which was identified as 

a possible source of pollutants by the Division Bureau of Corrective Actions. The 

2015 major modification requested removal of SC-1 from Permit monitoring 

requirements because the suspect material will be stabilized with the full construction 

of Cell 10. However, because Cell 10 has the option of phased construction such that 

Cell 10A would not stabilize the Baltimore waste rock by itself, sampling point SC-1 

will remain in the Permit monitoring requirements. If Cell 10 is constructed in 

phases, the interim location of sampling point SC-1 will move from its current 

location to the inlet of the haul road culvert at the lower reach of the Cell 10A 

stormwater diversion channel. Once the Baltimore waste rock is stabilized, the 

Permittee may request removal of sampling point SC-1 from Permit monitoring 

requirements. Permit modification and associated fees may be required. 

 

Included in the 2015 major modification is the identification of future HLP expansion 

Cell 11 and Cell 12 located adjacent to the existing facilities, to the south and 

southwest of the existing facilities, and east of the Virginia and Truckee Railroad 

track. The potential expansion would be approximately 90 acres entirely within 

private property controlled by the Permittee.  At the time this expansion is formally 

proposed, Permit modification and associated fees will be required. 

 

C.  Receiving Water Characteristics 

 

Measurements in wells at the process area have shown that the static depth to 

groundwater ranges from 35 to 90 feet below ground surface.  Analyses of samples 

from the downgradient monitoring wells (GWMW and GWMW-2) and production 

wells (WS-2, WS-3, and WS-4) have shown the groundwater constituent levels to be 

below the Division Profile I reference values with occasional exceedances of iron in 

GWMW.  Background water quality is monitored by means of an upgradient 

monitoring well (GWMW-1) installed as part of the 2009 major modification. 
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Monitoring well GWMW-1R was installed in 2014 in anticipation of the need to 

relocate the upgradient monitoring location. Data from GWMW-1R was first 

reported in the first quarter of 2015 along with data from GWMW-1 for comparison. 

GWMW-1 was removed from the monitoring requirements with Division approval of 

the 2015 major modification.  

As part of the major modification of 2013, production well WS-2 was abandoned and 

replaced by new production well WS-4.  Production well WS-3 was abandoned due 

to its location within the new heap leach pad footprint.  When required, the mine also 

uses water provided by the Storey County municipal water system. In addition, 

monitoring well GWMW-5 was permitted to be added downgradient of Event 

Pond 2. 

Surface water resources in the Project vicinity are limited.  However, several springs, 

which flow during non-drought years, feed intermittent drainages.  These intermittent 

drainages coalesce in American Flat and a single channel passes through American 

Ravine west of the mine site.  A surface water sample point (AR-1), located at the 

downgradient end of the culvert under the road approximately 1,000 feet south of the 

mine property in American Ravine, is included in the Permit.  Additional surface 

water monitoring is provided by AR-2 (American Ravine west of the permitted 

facilities) and AR-3 (drainage feeding American Creek northwest of the permitted 

facility). Drainage from the mine site is to the southeast through Gold Canyon, which 

flows into the Carson River near Dayton, Nevada. 

D. Procedures for Public Comment 

The Notice of the Division's intent to issue a Permit authorizing the facility to 

construct, operate, and close, subject to the conditions within the Permit, is being  

sent to the Nevada Appeal for publication.  The Notice is being mailed to interested 

persons on the Bureau of Mining Regulation and Reclamation mailing list.  Anyone 

wishing to comment on the proposed Permit can do so in writing within a period of 

30 days following the date of public notice.  The comment period can be extended at 

the discretion of the Administrator.  All written comments received during the 

comment period will be retained and considered in the final determination. 

A public hearing on the proposed determination can be requested by the applicant, 

any affected State, any affected intrastate agency, or any interested agency, person or 

group of persons.  The request must be filed within the comment period and must 

indicate the interest of the person filing the request and the reasons why a hearing is 

warranted. 
 
Any public hearing determined by the Administrator to be held must be conducted in 

the geographical area of the proposed discharge or any other area the Administrator 

determines to be appropriate.  All public hearings must be conducted in accordance 

with NAC 445A.403 through NAC 445A.406. 
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E. Proposed Determination 

The Division has made the tentative determination to issue the proposed Permit. 

F. Proposed Limitations, Schedule of Compliance, Monitoring, Special Conditions 

See Section I of the Permit. 

G. Rationale for Permit Requirements 

The facility is located in an area where annual evaporation is greater than annual 

precipitation.  Therefore, it must operate under a standard of performance which 

authorizes no discharge(s) except for those accumulations resulting from a storm 

event beyond that required by design for containment. 

The primary method for identification of escaping process solution will be placed on 

required routine monitoring of leak detection systems as well as routinely sampling 

downgradient monitoring well(s) and surface water in American Flat Ravine.  

Specific monitoring requirements can be found in the Water Pollution Control 

Permit. 

H. Federal Migratory Bird Treaty Act 

Under the Federal Migratory Bird Treaty Act, 16 U.S. Code 701-718, it is unlawful to 

kill migratory birds without license or permit, and no permits are issued to take 

migratory birds using toxic ponds.  The Federal list of migratory birds (Title 50, Code 

of Federal Regulations 10, 15 April 1985) includes nearly every bird species found in 

the State of Nevada.  The U.S. Fish and Wildlife Service is authorized to enforce the 

prevention of migratory bird mortalities at ponds and tailings impoundments.  

Compliance with State permits may not be adequate to ensure protection of migratory 

birds for compliance with provisions of Federal statutes to protect wildlife. 

Open waters attract migratory waterfowl and other avian species.  High mortality 

rates of birds have resulted from contact with toxic ponds at operations utilizing toxic 

substances.  The Service is aware of two approaches that are available to prevent 

migratory bird mortality: 1) physical isolation of toxic water bodies through barriers 

(e.g. by covering with netting), and 2) chemical detoxification.  These approaches 

may be facilitated by minimizing the extent of the toxic water.  Methods which 

attempt to make uncovered ponds unattractive to wildlife are not always effective. 

Contact the U.S. Fish and Wildlife Service at 1340 Financial Boulevard, Suite 234, 

Reno, Nevada  89502-7147, (775) 861-6300, for additional information. 

Prepared by:  Shawn Gooch 
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