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Review Type/Year/Revision: Renewal 2021, Fact Sheet Revision 00 
 

A. Location and General Description 

 

Location: The Pipeline Project is located in north-central Nevada in Lander 

County, approximately 78 miles southwest of Elko.  The Project is 7 miles west of 

the historic Cortez Mine (NEV0000023) in southern Crescent Valley.  The 

facilities, excluding the Pipeline Infiltration Project (NEV0095111) area, are 

located approximately 30 air-miles southeast of Battle Mountain, within Sections 

28, 29, 30, 31, 32, and 33, Township 28 North (T28N), Range 47 East (R47E); 

Sections 3, 4, 5, 6, 7, 8, 9, 10, and 13, T27N, R47E; and Sections 1 and 12, T27N, 

R46E, Mount Diablo Baseline and Meridian.  The site may be accessed by traveling 

40 miles west from Elko, or 30 miles east from Battle Mountain, on Interstate 

Highway 80, then 31 miles south on Nevada State Route 306.  The Project includes 

both private land and public land; the latter is managed by the U.S. Bureau of Land 

Management (BLM), Mount Lewis Field Office, in Battle Mountain, Nevada. 

 

General Description:  The Pipeline Project consists of an open pit (the 

Pipeline/South Pipeline, Crossroads, and Gap pits) gold mine with associated 

dewatering system, waste rock dumps, heap leach facilities, tailings storage 

facilities (TSF), carbon-in-leach (CIL) circuit, Mill #2 with a carbon-in-column 

(CIC) facility, the Area 28 CIC facilities to process heap leach solution, pregnant 

solution pond, barren solution pond, a stormwater event pond, and ancillary support 

facilities.  As of May 2017, the Pipeline Project had a projected mining and 

processing life of at least 8 years.  A minor modification approved in May 2019, 

approves an expansion on the Area 30 South Area Heap Leach Facility.  

 

B. Synopsis 

 

General:  The Pipeline Project was developed by the Cortez Joint Venture, which 

was comprised of Placer Dome Inc., the parent of Placer Dome U.S., Inc., and 

Kennecott Exploration (Australia), Ltd.  The joint venture did business and 

operated the property as Cortez Gold Mines.  In mid-2006, Placer Dome U.S., Inc. 

merged with Barrick Gold Corporation, which formed Barrick Cortez Inc. a 

subsidiary of Barrick Gold Corporation to act as Permittee and Operator of the 

Project.  In July 2019, Barrick Gold Corporation and Newmont Mining Corporation 

entered into a joint venture transferring the Permit to Nevada Gold Mines LLC, the 

current Permittee. 
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Through 2009, the Pipeline Project had mined approximately 274 million tons of 

ore and 786 million tons of waste from the Pipeline Orebody since development of 

the Pipeline Pit began in 1996.  At the end of 2009, identified reserves to be 

extracted from the South Pipeline Orebody - the geologic extension of the Pipeline 

Orebody - included approximately 79 million tons of ore and 298 million tons of 

waste.  The Pipeline Pit provides access to all identified reserves.  Additional ore, 

dependent upon economics, will be extracted from two expansions of the Pipeline 

Pit area identified as the Gap and Crossroads pits.  Ore production is comprised of 

both mill grade and heap leach grade material, in addition to minor amounts of 

refractory ore, which is stockpiled and transported off-site for processing at 

Goldstrike (NEV0091029). 

 

The orebody extends beneath the pre-mining water table.  Therefore, dewatering of 

the host rock and alluvium must be performed in advance of mining.  The pit is 

currently dewatered at rates of approximately 22,000 to 27,000 gallons per minute 

(gpm) and a peak rate of 37,500 gpm, which is the maximum infiltration basin 

discharge rate permitted under the Pipeline Infiltration Project, Water Pollution 

Control Permit NEV0095111.  Dewatering is accomplished with a system of 11 

deep bedrock (DB) wells, and additional alluvial (AW) wells, with an average depth 

of 950 feet.  These wells discharge to a collection pipeline and manifold system 

that connects to the Pipeline Infiltration Project infiltration sites where discharged 

water percolates into unsaturated alluvium. 

 

Mining below the pre-mining groundwater elevation of approximately 4,795 feet 

above mean sea level (AMSL) was approved by the Division as a minor 

modification to the Permit in October 2000.  The mine plan, as of the 2021 renewal, 

anticipates open pit mining to continue to an elevation of approximately 3,200 feet 

AMSL in the Crossroads Pit, approximately 1,900 feet below the elevation of the 

pit rim (5,100 feet AMSL).  The Pipeline/South Pipeline portions of the pit are 

being backfilled with previously characterized, non-potentially acid generating 

(non-PAG) waste rock. 

 

Extensive modeling, updated in 2007 and reconfirmed in a 2021 renewal review 

and update, predicts that once mining and dewatering activities cease, the 

groundwater level will rebound to an elevation of approximately 4,770 feet AMSL 

after 250 years, forming a pit lake in the Gap and Crossroads pits.  The pit lake will 

be on BLM land and has a predicted surface area greater than 200 acres.  Potential 

issues of groundwater quality, pit lake modeling, impacts, and relevant 

management are discussed in further detail in the South Pipeline Final 

Environmental Impact Statement (February 2000). 

 

An ecological risk assessment (ERA) was performed in 1998, using standard risk 

assessment methods (U.S. Environmental Protection Agency, 1992) and BLM 

guidelines.  An updated study was provided with the 2021 renewal.  
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The ERA studies predict that fluoride, a constituent that already occurs naturally at 

elevated levels in the groundwater, will concentrate at a level above the Nevada 

Division of Environmental Protection (Division) Profile III water quality reference 

value in the pit lake water at 250 years (4.2 milligrams per liter (mg/L) compared 

to the 2.0 mg/L reference value). The pit lake is expected to be a terminal sink.  

These studies and testing also indicate that all major rock types to be mined have a 

net neutralizing capacity and, therefore, neutral-pH waters are expected. 

 

A stormwater diversion system has been constructed to convey stormwater flows, 

based on the 100-year, 24-hour event, around the entire Pipeline facility.  The 

diversion consists of an end-dumped waste rock embankment corridor paralleling 

Nevada State Route-306 and trapezoidal channels along the upgradient perimeter 

of the various facility components. 

 

Deep South Expansion Project: The 2017 renewal application included elements 

of the proposed Deep South Expansion Project. The Deep South Expansion will 

consist of reconfiguring and expanding the Pipeline and Gap waste rock facilities; 

constructing a new refractory ore stockpile and expanding the existing Pipeline 

oxide ore stockpiles; deepening the existing Gap and Crossroads pits and adding 

Stage 11 to the Pipeline Pit; and a new tentative plan for permanent closure.  

 

The Pipeline waste rock facility maximum height is projected to increase by 300 

feet to 5,400 feet AMSL, and the Gap Waste Rock Facility (WRF) is footprint is 

projected to increase by 220 acres and raised 200 feet to a maximum height of 5,650 

feet AMSL.  

 

Milling:  The Pipeline Mill #2 (Mill #2) is of relatively standard design and was 

commissioned in February 1997, at a rated capacity of 9,280 dry tons per day 

(DTPD) ore feed.  A minor modification was approved by the Division in April 

1998, to increase the Mill #2 dry feed process rate to 11,500 DTPD.  Based on 

results of a fluid containment audit completed as part of the 2011 renewal 

application documentation, an additional increase in the processing rate to 15,000 

DTPD was authorized. In the 2017 renewal, due to the varying moisture content in 

ore types at Pipeline, the 15,000 DTPD processing limitation was changed to a 

maximum throughput of 5,475,000 dry tons annually. 

 

Mill #2 uses a CIL circuit for primary gold extraction and two CIC circuits for 

recovery of gold from clarified overflow solution and heap leach pregnant solution.  

Mill feed enters a primary crusher rated at 1,000 short tons per hour (TPH) and is 

conveyed to a grinding and classification circuit prior to flow into a surge tank and 

thickener.  Thickened slurry flows to a series of eight CIL tanks, each 56 feet in 

diameter by 58 feet in height, where gold is adsorbed onto activated carbon 

particles.  Clarified overflow solution from the thickener is combined with pregnant 

solution from heap leach operations and flows to the CIC circuit, comprised of six 

individual columns measuring 11.5 feet in diameter by 15 feet high, configured in 

two trains of three columns each.  Gold is again extracted by adsorption onto 
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activated carbon particles. Tailings slurry and reclaim solution are combined with 

fresh make-up water to generate +/-50 percent (%) solids consistency, treated as 

necessary with lime and ferrous sulfate to neutralize pH and reduce sodium cyanide 

content, then discharged to a tailings impoundment. 

 

An engineering design change (EDC) was approved by the Division, in December 

2010, to eliminate process water supply shortages to components within the Mill 

#2 building by replacing portions of the existing 18-inch diameter steel pipeline 

with 24-inch diameter steel pipeline and to add a second, parallel 18-inch diameter 

steel pipeline where there is insufficient space for installation of a 24-inch diameter 

pipeline.  In the latter case, approximately 100 feet of the new 18-inch pipeline run 

is external to the building containment stemwall.  To avoid major reconstruction to 

accomplish a minor extension of the Mill #2 floor and stemwall, the approved 

construction incorporates a steel, cantilevered pipeline containment trough along 

the entire external pipeline run that will capture any escaping solution and direct it 

back into the Mill #2 containment area.  The pipeline modification does not increase 

the Mill #2 solution throughput but optimizes delivery of process make-up water to 

existing components. 

 

An EDC was approved by the Division in January 2010 to expand the existing 

concrete containment for the CIL, countercurrent decant (CCD), and reagent 

storage areas.  The expanded containment is generally located between the CCD 

wash thickeners #1 and #2 and the CIL tanks #7 and #8 on the west and the reagent 

storage building on the east.  The expanded containment slab consists of minimum 

6-inch thick steel-reinforced concrete constructed over a minimum 6-inch thick 

layer of ¾-inch thick granular road mix compacted to a minimum 95% Standard 

Proctor (American Society for Testing and Materials (ASTM) Method D698) dry 

density.  All concrete joints are constructed with appropriate flexible embedded 

waterstops.  The slab is graded and new curbing is designed to direct collected 

solution along vee-shaped valley gutters and through scupper drains cut into 

existing stemwalls to an existing solution collection sump located between the two 

CCD wash thickener containment slabs.  Excess solution will be conveyed through 

a tunnel to the lined Plant Spill Pond (see below).  Solution can be pumped back 

into process from either location. 

 

A solution pipeline, approved by the Division in April 1998, was constructed to 

convey reclaim solution at a rate of 500 gpm, depending upon demand, from the 

Mill #2 reclaim tank to the Gold Acres Heap Leach Facility (NEV0094102) barren 

pond for reuse and recycling of solutions and reagents.  An EDC, approved by the 

Division in April 2008, allowed the existing solution pipeline to be reconfigured to 

convey draindown solution by gravity directly from the Gold Acres Heap Leach 

Pad to Mill # 2 for use as make-up water.  The ability to pump to the Gold Acres 

barren pond was also eliminated.  The pipeline, identified as the Gold Acres Heap 

Leach Pad Draindown Solution Conveyance Pipeline, is 5,600 feet in length, 

comprised of 1,400 linear feet of 6-inch diameter polyethylene pipe and 4,200 feet 

of 8-inch polyethylene pipe.  Secondary containment is pipe-in-pipe and consists, 
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respectively, of 10-inch diameter polyethylene pipe and 12-inch diameter 

polyethylene pipe.  Leak detection is accomplished with a series of saddle-tee pipes 

with visual access at low points along the pipeline where exposed on the surface 

and with valves reporting to the Crusher Sump at low points where the pipeline is 

buried.  This pipeline was removed when the Gold Acres Facility was dismantled 

in early 2009, prior to permanent closure of that facility. The office buildings and 

truck shop once associated with the Gold Acres have been used as storage since 

permanent closure of the Gold Acres facility in December 2012. The Permittee 

submitted a request to place the Gold Acre Truck shop back into operation again in 

July 2019 and the Division approved the request after inspecting the facility during 

the third quarter of 2019, before operation began at the facility. 

 

An EDC was approved by the Division in July 2010, to upgrade the existing CCD 

pipeline between the Area 28 Barren Pond and the Cyanide Detoxification (Detox) 

Building located at Mill #2 and to extend the pipeline to the ‘Mill Tank’ (Thickener 

Tank #1) as an additional source of make-up water.  Upgrades consisted of 

replacing portions of the existing pipeline, between the Barren Pond pump house 

located on the east and a point approximately one-quarter along the north side of 

the Cell 1 Tailings Impoundment, with new high density polyethylene (HDPE) of 

appropriate size and specification to ensure the pipeline can handle anticipated 

pumping and pressure requirements.  The pipeline was also extended beyond the 

Detox Building, using a new double-wall steel pipeline across runs outside existing 

concrete secondary containment, to the top center of the Thickener Tank #1 to 

provide the additional make-up water source. 

 

A non-fee proposal was approved by the Division in February 2014 to convert the 

water supply for Mill #2 floor washdown lines and gland seals from reclaim water 

to freshwater from the dewatering well field.  The purpose was to minimize the use 

of contaminated process solution in secondary containment areas.  As a result, the 

freshwater line was connected to the washdown water tank and the gland water tank 

in the grinding area, and the tailings gland water tank in the Detox Building.  

However, in response to significant water balance issues in the Area 28 Cell 4 

Tailings Storage Facility (TSF), which were exacerbated by the extra freshwater 

input into the processing circuit, in May 2016 the Division approved a non-fee 

request from the Permittee to revert back to using mill reclaim water for washdown 

lines and gland seals. 

 

The Plant Spill Pond (PSP) provides the required 110% containment for Mill #2, in 

the event of a catastrophic tank failure.  The PSP has a volume of 164,200 cubic 

feet (approximately 1.23 million gallons), well in excess of the required 101,628 

cubic feet (approximately 760,000 gallons).  The PSP was originally constructed 

with a single layer of 60-mil HDPE liner over a 10-ounce non-woven geotextile 

protective layer placed on a prepared subgrade.  Upon commencement of operation, 

it was recognized that overflow from the fine carbon storage bunkers would 

continue to enter the PSP on an intermittent basis.  To address containment of 

process material, the PSP was upgraded to a double-lined, leak-detected system in 
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November 1997.  Geonet was placed over the original 60-mil HDPE and new 60-

mil HDPE material was placed on the geonet to complete the double lining.  The 

geonet leak collection system reports to a 6-inch-diameter HDPE pipe connected to 

the 175-gallon PSP leak detection sump.  The PSP liner upgrade and leak detection 

system were approved by the Division as an EDC in January 2000, following proof 

of effectiveness. 

 

Loaded carbon from the CIL and CIC circuits is stripped of gold using a hot fluid 

elution technique incorporating heat from a propane-fired boiler.  Gold from the 

pregnant carbon strip solution is captured by an electrowinning process, washed off 

the cathode, and then dewatered using a filter press.  Following removal of mercury, 

the filter cake is melted into doré and shipped off-site for final refinement. 

 

The elution heating system used in the carbon stripping process was modified in 

2011 and 2012, as part of an EDC approved by the Division in June 2011.  The 

process and the capacity of the system did not change, but some existing equipment 

was replaced with more efficient and reliable equipment located in a new building 

constructed adjacent to the existing Mill #2 refinery building.  Two skid-mounted 

thermal fluid heaters replaced three existing boilers; however, three existing plate 

and frame heat exchangers were not replaced with three new shell and tube heat 

exchangers as proposed in the approved design. In June 2019, the Division 

approved an as-built for modifying the strip vessel carbon basket screens which 

moved the screens to an external location to facilitate servicing and flushing of the 

carbon fines from the screens.  

 

The new components are housed in a new building constructed on an approximately 

40-foot square concrete slab with approximately 2.5-foot high stemwalls.  The 

building floor is sloped to a floor sump equipped with a dedicated pump.  The 

building containment exceeds the minimum regulatory containment capacity for 

both the thermal exchange oil and process solution volumes that would enter the 

system.  The system is also equipped with several automatic interlocks that will 

restrict flow into the system in the event of a release.  All new concrete joints are 

constructed with embedded waterstop material and finished with a flexible sealant. 

 

An EDC adding a mercury scrubber to the carbon regeneration kiln circuit was 

approved by the Division in March 2005.  The modification was part of a voluntary 

mercury reduction program.  The scrubber is located on the north side of the Mill 

#2 building within a dedicated steel-walled enclosure measuring approximately 

36.5 feet long, 20 feet wide, and 30 feet high.  The scrubber building is constructed 

with a concrete stem wall and floor for secondary containment, which is 

hydraulically linked to the Mill #2 secondary containment and solution collection 

system.  Ancillary components include a 300-gallon quench-water storage tank and 

an 8-foot tall by 8-foot diameter carbon tank, if required. 

 

A separate EDC, approved by the Division in October 2006, authorized the 

installation of a commercial cooling tower and three commercial water softeners to 
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produce chilled, softened water for the mercury scrubber.  The scrubber is designed 

for optimal operation with an inlet fresh water temperature of 65 degrees Fahrenheit 

(65°F).  The fresh water source, a bedrock aquifer, produces water that has a 

temperature of 105°F when it enters the scrubber.  The high temperature inlet water 

reduces the scrubber efficiency by about 20%. 

 

The cooling tower, a commercially manufactured unit, is located outside the Mill 

#2 building on a dedicated concrete containment slab.  The cooling tower reduces 

water temperatures to improve scrubber efficiencies.  The commercial water 

softeners will reduce scale build-up in the scrubber, effectively reducing equipment 

maintenance downtime and related hygiene issues.  All pipelines that convey the 

cooling water are located within, on, or over secondary containment.  Cooled water 

is conveyed from the cooling tower, located on the southeast corner of the building, 

through the building wall to the three softeners; one each dedicated for the boilers, 

the cooling tower, and for back-up. 

 

To collect mercury, off-gasses from the two horizontal carbon regeneration kilns 

are fed through a manifold to a MicroMist™ Venturi Mercury Scrubber.  The 

scrubber uses process water and a proprietary venturi spray to quench the off-gasses 

and generate particulate mercury that can be recovered by the scrubber filter 

system.  The quench water is used once and returns by gravity to the Mill #2 process 

water collection system for reuse in the process circuit.  Any mercury carried back 

to process in the spent quench spray solution is re-dissolved by the sodium cyanide 

in the circuit.  The mercury-cyanide complex is attacked in the process circuit with 

Cherokee Chemical® (also known as ‘CCI’), which is added to produce a chelated 

molecule that has been shown to remain stable under meteoric water mobility 

testing.  The chelated molecule is discharged to the tailings impoundment in the 

Mill #2 tailings slurry.  The scrubber system is bled weekly into a standard 1-ton 

mercury flask.  Disposal of the mercury product is through a licensed, off-site 

receiver.  

 

An EDC approved by the Division in February 2017 adds piping from the carbon 

hopper to the kiln quench tanks to recirculate water to ensure the barometric seal 

for the quench tanks is intact throughout the process. The as-builtwas approved by 

the Division March 2017. 

 

An EDC was approved by the Division in May 2009, to upgrade the bulk sodium 

cyanide solution off-load pad at Mill #2.  The new steel reinforced concrete pad 

measures approximately 105.5 feet long and 22.8 feet wide to ensure that the newer, 

longer delivery trucks are completely within containment during the off-load 

process.  The pad construction incorporates the use of embedded waterstops and 

sealants for all concrete joints.  The pad base is sloped away from the drive-on 

bump-curb and stemwalls to direct any spill or precipitation reporting to the pad 

through a drain opening into the CIL tank containment area where it can be 

evacuated into process. 
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A group of four EDCs were approved by the Division in late September 2011, for 

several individual containment upgrades for beneficiation components external to 

the main Mill #2 process building.  The upgrades generally consisted of new 

containment, enlargement of existing containment, or improvement of existing 

containment effectiveness as follows. 

 

The first EDC was for a new reinforced concrete containment slab, measuring 

approximately 31 feet by 30 feet and constructed with a 6-inch high by 8-inch wide 

rolled- or square-topped containment curb, that will collect material falling from 

the overhead counterweight pulley on the #3 crushed ore conveyor belt located on 

the southwest side of the main Mill #2 building.  This is an area that has often 

exhibited spillage.  The construction includes embedded flexible waterstops for all 

concrete joints and a 2-foot square by 2-foot-deep subgrade sump as a fluid 

evacuation point. 

 

The second EDC was for a vertical extension of the existing containment slab 

stemwall for the surge tank, located on the southeast side of the Mill #2 building.  

The extended wall design will provide containment of splashes related to a spill 

event.  The stemwall height was increased by 5 feet on all sides of the octagonal-

shaped slab except for the side of the slab that already shares the adjacent south 

wall of the Mill #2 building.  Waterstops were placed along all new concrete joints 

and at the seam between the existing stemwall and the extension.  The extension 

wall is constructed with reinforcement for seismic and wind loads but not for 

hydrostatic forces.  Therefore, collected solution must be evacuated before it 

exceeds the original stemwall height. 

 

The third EDC was for construction of two new reinforced concrete containment 

slabs on the west and east sides of the reject stockpile area located adjacent to the 

north and east sides of the Mill #2 Cone Crusher Building.  The west slab measures 

about 18 feet by 36 feet in plan.  The east slab is irregular in shape and is comprised 

of three sections, arranged from north to south, that measure approximately 21 by 

28 feet, 36 by 32 feet, and 27 by 14 feet.  Except where constructed against an 

existing containment wall, each slab is constructed with 6-inch high by 8-inch wide 

rolled- or square-topped containment curbs.  A valley gutter in the larger slab will 

convey collected fluid to the Cone Crusher Building containment for evacuation.  

Concrete slabs on grade are a minimum 12-inch thickness for equipment loads and 

constructed over a minimum 6-inch thick layer of ¾-inch granular material 

compacted to 95% Standard Proctor (ASTM Method D698) maximum dry density.  

Flexible waterstops are embedded in all concrete joints. 

 

The fourth EDC was for construction of a new reinforced concrete containment slab 

to provide continuous containment in the area between the CIC building and the 

CIL containment area at Mill #2.  The construction also included upgrading existing 

containment for the process water tanks, located at the northeast corner of the new 

containment area, by raising the existing stemwall to a height of 2 feet.  The new 

containment slab measures approximately 175 feet long, west to east, and between 
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62 and 127 feet wide at the west and east ends, respectively.  The new slab is 

constructed with 6-inch high by 8-inch wide rolled- or square-topped containment 

curbs and, except for the area adjacent the east end of the process water tank 

containment, the majority is constructed over a minimum 6-inch thick layer of ¾-

inch granular material compacted to 95% Standard Proctor (ASTM Method D698) 

maximum dry density with a minimum 12-inch thick layer of reinforced concrete 

for equipment loads.  Flexible embedded waterstops are part of the construction for 

all concrete joints. 

 

An EDC was approved by the Division in July 2016, and approved for 

commissioning in September 2016, for the addition of a caustic soda line to the acid 

wash tanks. The addition neutralizes the acid from the wash tanks before 

discharging to the Tailings Thickener, therefore reducing the amount of freshwater 

used to rinse the acid-washed carbon. The modification is within Mill #2 and did 

not include any structural modifications or changes in process fluid management. 

 

An EDC was approved by the Division in August 2018 for a new concrete 

containment under the #5 conveyor belt located south of Mill #2 building. The 

containment will catch spillage of wet ore from the conveyor and facilitate clean 

up.  The containment is designed with a sump-pump and discharge piping routed 

to the grinding building and will contain the 100-year, 24-hour storm event.   

 

Tailings Storage:  Based on the results of a containment audit prepared for the 

2011 Permit renewal, Mill #2, which was originally constructed with milling and 

processing components design-rated for additional capacity, was approved for an 

increase in the peak mill processing rate from 11,500 DTPD to an average of 15,000 

DTPD.  The increased throughput will also increase the tailings slurry output for 

an upset condition in the mill, using a conservative 45% solids condition, from the 

original 3,100 gpm to 4,050 gpm.  The audit also confirmed that existing TSF 

pipelines, pumps, and containment have capacity in excess of the minimum 

requirements for the new processing rate. 

 

Tailings are transported from the mill through approximately 3,900 feet of 14-inch 

diameter HDPE pipe to the Area 28 Cell 1-Cell 2 TSF.  The facility was originally 

constructed as individual impoundments Cell 1 and Cell 2 but merged into a single 

facility as part of a vertical expansion proposal approved in September 2003.  

(Note: Reference is often made to the Cell 1 through 3 TSF.  Only cells 1 and 2 are 

constructed for tailings storage; Cell 3 is the southern heap leach pad that also 

serves as an embankment portion of the facility).  A major modification, submitted 

as part of the 2011 renewal package, was approved by the Division to authorize 

construction of the Area 28 Cell 4 TSF adjacent to the east embankment but 

hydraulically independent of the Cell 1-Cell 2 TSF.  The Cell 4 TSF construction 

began in 2012 during continued operation of the Cell 1-Cell 2 TSF. 

 

Approximately 670 feet of the tailings pipeline between Mill #2 and the Cell 1-Cell 

2 TSF is buried.  Secondary containment is provided with a 70-foot-long concrete 
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tunnel and a 600-foot-long double-walled HDPE pipeline.  The balance of the 

tailings pipeline runs above ground, along a graded fill roadway, within an HDPE-

lined ditch that is sloped toward the impoundment. 

 

Tailings slurry is deposited by subaerial methods to enhance solids consolidation, 

maximize separation of supernatant fluids, and reduce hydrostatic head on the liner 

system.  Spigots are 4-inch or 6-inch diameter pipes and placed on 100-foot 

spacings. The slurry is discharged from a series of spigots until reaching a thickness 

of 14 to 16 inches, then the discharge is moved to another series of spigots, 

elsewhere in the impoundment. 

 

To accommodate pumping requirements as the Cell 1-Cell 2 TSF impoundment 

elevation increases above the mill elevation, a Booster Pump Station was 

constructed as an EDC following approval by the Division in May 2004.  The pump 

station is comprised of a single rubber-lined slurry pump mounted on a concrete 

slab located within containment along the existing slurry and reclaim pipeline 

corridor on the northwest corner of the impoundment crest.  The pump ties directly 

in-line into the existing 14-inch diameter HDPE tailings pipeline. 

 

An EDC was approved by the Division in July 2011 for construction of a new 

Tailings Pump Annex Building that houses two 400 horsepower second stage 

pumps, an adjacent concrete containment pad, and two additional tailings 

conveyance pipelines. The two tailings pumps in the existing Mill #2 Detox 

Building were also upgraded from 200 horsepower to 300 horsepower as part of 

the approved activities.  The two new pump trains, comprised of one each 300 

horsepower and 400 horsepower pumps, will constitute an operational and a 

standby unit.  This upgrade to the tailings system was needed to supply an 

instantaneous flow rate equivalent of up to 15,000 tons per day in order to maximize 

the dam height for the final approved Phase IV lift on the Cell 1-Cell 2 TSF and to 

support pumping to the Cell 4 TSF. 

 

The new Tailings Pump Annex Building, located along the north side of the Detox 

Building, is constructed with a concrete floor and stemwalls and measures 

approximately 26 feet wide by 36 feet long.  The new concrete containment pad is 

located along the north side of the Detox Building, between the west side of the 

Annex and the CCD Wash Thickener #1 containment area.  The containment pad 

measures about 98 feet long and tapers from a maximum width of about 23 feet 

adjacent to the Annex down to about 10 feet wide at the thickener.  The new 

containment area and the Annex and Detox buildings are hydraulically linked.  

Spills from pipelines located in the new containment area will flow to a floor sump 

in the Annex that is equipped with a dedicated pump to evacuate spills to the CCD 

containment.  All new concrete construction incorporates embedded waterstops 

along joint surfaces. 

 

Tailings slurry is pumped from the Tailings Pump Annex Building through two 14-

inch diameter, HDPE-lined, carbon steel pipelines over a distance of approximately 
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4,200 feet.  These new pipelines were placed in existing HDPE-lined ditches and 

connect into the existing HDPE tailings distribution header loop located along the 

interior Cell 1-Cell 2 TSF impoundment crest. 

 

Area 28 Cell 1-Cell 2 TSF Construction and Operation:  The impoundment 

utilizes heap leach strips as embankment walls and buttresses.  This reduces liner 

and embankment construction requirements and maximizes surface area utilization.  

Cell 1, completed in 1997, contained approximately 15.6 million tons of tailings 

and was near its design capacity at the end of 2003.  The closure raise, completed 

in 1999, provided about 1 year of tailings storage capacity at then current mill rates.  

Following operational completion of the Cell 2 facility, in February 2001, Cell 1 

was used as a backup facility. 

 

Tailings impoundment Cell 1 is a fully lined facility with a containment system 

comprised of smooth, 60-mil HDPE synthetic liner placed over a minimum of 24-

inch-thick layer of clayey soil material, compacted in 6-inch lifts, with a measured 

maximum permeability of 1x10-6 centimeter per second (cm/sec).  There is no 

leakage collection and recovery system (LCRS) between the synthetic liner and the 

soil layer.  For additional stability, textured 60-mil HDPE liner was placed beneath 

the embankment areas of the impoundment.  The subgrade was also prepared to a 

maximum compacted permeability of 1x10-6 cm/sec beneath the entire facility 

footprint. 

 

A minimum 18 inches of overliner material was placed on the synthetic liner for 

protection and to enhance lateral fluid flow.  Reclaim solution is collected by a 

network of 4-inch diameter perforated corrugated polyethylene pipe (CPEP; dual 

wall, smooth interior, corrugated exterior) placed directly on the HDPE liner on 30-

foot centers.  The embankments are constructed of free-draining, homogeneous 

rockfill comprised of either sized waste rock or spent leach material.  A face drain 

was constructed with a fine-grained filter zone to promote drainage while 

preventing migration of tailings fines into the embankment. 

 

The Cell 1 facility incorporates a leak detection system within the supernatant pool 

area of the impoundment.  The system is comprised of 4-inch diameter perforated 

CPEP placed within French drain trenches in a dendritic pattern beneath the 

supernatant pool area of the impoundment.  Any leakage reports to 4-inch diameter, 

solid CPEP vertical riser sumps for quantification and evacuation.  The original 

design included monitoring of hydraulic head on the liner by a series of 14 

pneumatic piezometers placed throughout the facility.  However, by the year 2009, 

all but two of the original piezometers had failed.  An EDC was approved by the 

Division in November 2009 for installation of seven standpipe piezometers as a 

replacement system. 

 

Operation of the Cell 2 Starter Impoundment, with a capacity of 3.5 million tons, 

was approved by the Division as an EDC in November 2000.  The Stage 1 
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expansion of Cell 2, completed in mid-2001, increased Cell 2 design capacity to 

approximately 12.1 million tons or about 2.3 years operating life. 

 

Cell 2 construction is very similar to that for Cell 1.  The subgrade was scarified to 

a minimum depth of 8 inches, moisture conditioned, and compacted to a minimum 

of 90% of the Modified Proctor maximum dry density (ASTM Method D1557) 

compaction density.  A layer of 60-mil HDPE liner was installed directly over a 

low hydraulic conductivity soil layer constructed of two minimum 6-inch-thick 

compacted lifts with a field-verified maximum permeability of 1x10-6 cm/sec.  As 

with Cell 1, there is no LCRS between the synthetic liner and the soil layer. 

 

Within the supernatant pool area (895,000 square feet), the HDPE liner is covered 

with a minimum 2-foot-thick layer of sized drainage material.  A 10-ounce per 

square yard, non-woven geotextile layer, placed on the pool drainage blanket 

material, prevents downward migration of fines from the overlying 20 inches of 

underdrainage blanket material located within the supernatant pool area.  Outside 

the pool area, the HDPE liner was directly covered with a minimum 20 inches of 

sized underdrainage blanket material.  Prior to placement of the drainage material, 

an underdrain collection system, consisting of 4-inch diameter perforated CPEP 

placed on 30-foot centers feeding to 6-, 8-, 10-, and 12-inch diameter perforated 

CPEP, was placed on the surface of the HDPE liner.  The underdrain collection 

system is connected to two 12-inch diameter solid CPEPs that convey flow to the 

Underdrain Pond. 

 

The Cell 2 facility employs a leak detection system within the supernatant pool area 

of the impoundment comprised of 4-inch diameter perforated CPEP placed in six 

40-mil PVC-lined trenches laid out in a dendritic pattern beneath the supernatant 

pool area.  These pipelines connect to a centrally located, 4-inch diameter solid 

CPEP which reports to the 3,888-gallon Subgrade Depressed Sump (C2SG) placed 

at the northeast corner of the facility.  The fluid level in the sump was monitored 

by a vibrating wire piezometer and was evacuated by a submersible pump installed 

in the inclined HDPE riser pipe located on the north slope of Cell 2.  C2SG was 

abandoned and monitoring ceased in the first quarter 2004, as part of a minor 

modification approved by the Division in September 2003 (see below).  Hydrostatic 

head pressures on the impoundment liner system are monitored by a series of nine 

electric piezometers installed throughout the footprint of the impoundment. 

 

The vertical expansion of the facility, a minor modification to the Permit, was 

approved by the Division in September 2003.  The modification authorized 

abandonment of tailings impoundment Cell 2 subgrade leak detection sump C2SG 

and the construction of two additional lifts to the existing Cell 1 and Cell 2 

impoundments resulting in a merged, vertically expanded tailings facility.  No 

footprint expansion was authorized.  The expansion took place in two phases.  

Phase I added approximately 12.1 million tons (MT) capacity (about 2.9 years of 

mill production) and Phase II added about 10.1 MT capacity (about 2.4 years of 

mill production). 
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The Cell 2 subgrade leak detection sump C2SG, located in the center of the 

expanded facility, was abandoned during construction of the Cell 1-Cell 2 TSF 

vertical expansion. The leak detection systems in the remaining cells continue to be 

monitored. 

 

The Cell 1-Cell 2 TSF vertical expansion created a single large impoundment with 

capacity to store an additional 22 MT of tailings material with a conservative dry 

density of 80 pounds per cubic foot (pcf).  Merging the two adjacent cells was 

accomplished by raising the existing embankments with upstream, downstream, 

and centerline raise construction methods.  Embankment construction methods are 

identical to those used in the original construction and material was placed in 15- 

to 20-foot-thick lifts.  The minimum allowed crest width is 50 feet.  Maximum crest 

elevations, depending on the location on the facility crest, during Phase I range 

from 5,140 to 5,164 feet AMSL.  Phase II maximum crest elevations range between 

5,166 and 5,190 feet AMSL. 

 

Most of Cell 1 required upstream raise construction.  Much of Cell 2 and the 

southwest portion of Cell 1, adjacent to the heap leach strip, is surrounded by leach 

material and raise construction was accomplished with leach material placed in a 

downstream raise.  The upgradient (northwest) embankment on Cell 2 was 

previously designed to accommodate a modest centerline raise.  Existing diversion 

structures protect the expanded facility from the 100-year, 24-hour storm event and 

modeling demonstrates the facility design will not be adversely affected by 

anticipated seismic events. 

 

An EDC was approved by the Division in September 2009, for placement of 

additional fill material on the downstream face of the Cell 1 embankment.  A 

second, revised EDC was approved in November 2009 to extend the buttress further 

along the northwest toe of the embankment in addition to the original east side 

construction.  A 15-foot interim Phase III raise was constructed in late 2010 to serve 

as a buttress to provide adequate stability in the event of earthquake and 

liquefaction of the tailings mass. 

 

The extended buttress consists of an approximately 15-foot-thick layer of select 

embankment fill material placed between the middle bench of the existing Cell 1 

embankment fill (just above the original starter embankment crest elevation of 

approximately 5,110 to 5,130 feet AMSL) and the crest of the Phase II embankment 

(at an elevation of approximately 5,172 to 5,183 feet AMSL). 

 

Designs for the Phase III embankment raise were submitted separately as a minor 

modification application and approved for construction by the Division in July 

2010.  Phase III is a vertical expansion that does not increase the component 

footprint.  Based on the designs, the Phase III raise added approximately 9.3 million 

tons capacity (approximately 2.2 years production at maximum mill capacity) to 

the existing 49 million tons capacity.  By August 2009, the stored volume in the 
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Phase III raise was approximately 4.2 million tons of tailings.  The existing pond 

capacities and the existing stormwater diversions, constructed to withstand the 100-

year, 24-hour storm event flow, remain adequate for the Phase III design. 

 

The Phase III embankment raise is an upstream design, constructed with spent heap 

leach material from the adjacent leach cells and run-of-mine (ROM) waste rock fill 

placed in 3- to 5-foot thick, random-wheel compacted lifts, to raise the embankment 

15 feet.  The upstream face of the constructed raise was covered in the same manner 

as the rest of the embankment with a minimum 4-foot-thick filter layer of fine-

grained material. 

 

The Phase III embankment design requires a minimum 100-foot crest width and 

results in a completed elevation ranging from a minimum 5,182 feet AMSL to a 

maximum 5,194 feet AMSL.  As part of the design, four standpipe piezometers 

with electric sensors were placed in the downgradient embankment to measure 

hydraulic head.  The electric piezometers are located 10- to 15-feet above the liner 

surface. 

 

An EDC for construction of the Interim Phase IV Raise construction, another 

vertical expansion using upstream construction methods within the existing Area 

28 TSF footprint and stormwater controls perimeter, was approved by the Division 

in June 2011.  The 10-foot raise provided an additional storage capacity of 

approximately 2.9 million tons, or approximately eight months of deposition at the 

11,500 dry tons per day milling rate.   

 

The new 10-foot-high embankment raise was constructed of ROM heap leach 

material or mine waste placed in 3- to 5-foot lifts to limit segregation of the fill and 

compacted with haul traffic.  A minimum 4-foot-thick layer of filter zone material, 

comprised of finer material with 35% to 90% passing the No. 4 sieve, was placed 

over the upstream face of the coarse embankment fill.  The Interim Phase IV Raise 

is designed with a minimum 50-foot crest width and the crest elevation ranges from 

a minimum of approximately 5,187 feet AMSL, at the northwest intersection of 

Cell 1 and Cell 2, to a maximum of approximately 5,207 feet AMSL at the 

northwest corner of Cell 2. 

 

Extensive piezocone testing was completed to evaluate the stability of the design.  

Test results indicate there will be no change in the stability of the component and 

all minimum standards are exceeded. 

 

Operation of the facility, including tailings deposition and solution collection, 

remains unchanged.  However, the construction required relocation of the 

piezometer readout station, abandonment of Cell 1 basin piezometer P-10, 

abandonment of leak detection risers C1SG and C1N, and combining the Cell 1 

Channel North leak detection sump (C1NSC) flow with flow to the Cell 1 Channel 

South leak detection sump (C1SSC), which has the new riser identifier C1SC.  

None of these monitoring devices have reported any anomalies since construction 
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as part of the original Cell 1 TSF.  The risers and overflow pipes were abandoned 

by cutting the pipes back to grade, backfilling the remaining pipes with lean 

concrete pumped upgradient under low pressure, capping the pipe stub ends, 

reestablishing the channel berm, and patching the HDPE liner. 

 

A decant is utilized to minimize supernatant pool size, further reducing hydrostatic 

head on the liner system, and to collect reclaim solution for recycling and reuse in 

milling and heap leaching processes.  The original Cell 1 utilized a vertical culvert 

decant tower to collect reclaim solution, whereas the subsequent Cell 2 and the 

merged Cell 1-Cell 2 TSF utilize a series of weir adjustment boards to control flow 

to a single inclined decant channel.  With construction of the Phase III raise, 

approved by the Division as a minor modification in July 2010, the latter decant 

was abandoned and replaced with a floating intake pipeline connected to a skid-

mounted reclaim pump located in the approximate geometric center of the 

impoundment.  The pump will evacuate supernatant solution for use as reclaim 

water in the mill. 

 

In the original decant design, a submersible pump was used to move decant water 

from the facility directly to the solution collection ditch for the Area 28 

Underdrain/Barren Pond.  An EDC, approved by the Division in August 2006, 

authorized construction of a 3-inch diameter HDPE pipeline to convey dilute 

sodium cyanide solution from the cyanide storage facility, located at the Area 28 

Underdrain/Barren Pond, to an additional 20-horsepower booster pump and into the 

rerouted decant solution pipeline located at the heap leach pad spray pump station.  

The new pipeline alignment parallels the existing barren solution pipeline.  The 

entire system is located within existing containment.  Rerouting the decant pipeline 

to allow application of decant solution directly onto the heap leach pad reduces the 

amount of sediment deposited in the Area 28 Underdrain/Barren Pond, which is 

believed to have contributed to the December 2005 liner failure at the pond. 

 

The Permit requires the TSF be managed in accordance with all approved design 

criteria. 

 

Area 28 Cell 4 TSF Construction and Operation:  Designs were submitted and 

approved by the Division with the 2011 renewal application for construction of the 

Area 28 Cell 4 TSF laterally from the embankment of the Area 28 Cell 1 TSF, to 

the east, within Sections 28 and 33, T28N, R47E.  Construction requires prior 

relocation of a portion of Lander County Road 225.  Permanent closure of the West 

Highway II infiltration site (NEV0095111) was also required concurrent with the 

Phase II construction because it was located within the Area 28 Cell 4 TSF 

footprint.  The construction requires realignment of portions of some existing 

stormwater diversions to remain functional and realignment of the main infiltration 

water pipeline to ensure it is outside the footprint of all proposed process 

components and their containment.  
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The Area 28 Cell 1-Cell 2 TSF storage capacity was predicted to be reached in mid-

2013.  The Area 28 Cell 4 TSF was originally designed with storage capacity for 

an additional 60 million dry tons of tailings (estimated 90 pcf dry density) 

anticipated to be generated from year 2013 to the estimated end-of-mine life 

between years 2021 and 2028, but the total design capacity (all phases) was 

increased to 63 million tons via a minor modification approved by the Division in 

2014.  The design includes five phases of construction, identified as Phase I through 

Phase V, and uses Pipeline Pit non-mineralized waste rock material for the 

downstream construction of a zoned earth embankment that is fully lined with a 

layer of HDPE and hydraulically independent of the existing adjacent and 

upgradient Cell 1-Cell 2 facility.  The facility has a generally oval shape in plan 

with a footprint measuring approximately 4,000 feet in a northwest-southeast 

direction by 3,000 feet in a northeast-southwest direction. In 2017, a minor 

modification was submitted for the redesign of Phase III, IV, and V. This redesign 

removed Phase IV. The footprint of the facility did not change with the redesign, 

but the total design capacity decreased to 62 million tons, and the supernatant pool 

be transitioned from the east side of the TSF to the center of the TSF.    

 

Cell 4 TSF Phase I construction occurred in 2012 and 2013, and tailings deposition 

began on 9 July 2013.  Cell 4 TSF Phase II construction was completed in 2015. In 

September 2016, the Division approved the construction of random fill for Phases 

III and V of Area 28 Cell 4 TSF. Cell 4 TSF Phase III construction was completed 

in 2018.  

 

Cell 4 TSF Basin:  The Cell 4 basin footprint measures approximately 6.5 million 

square feet (about 150 acres).  The entire basin is lined with a single layer of smooth 

80-mil HDPE.  Preparation for liner placement included clearing, grubbing, and 

grading of the native surface to form a uniform basin bottom gradient of 

approximately 2.5% from west to east to provide gravity drainage to a centralized 

low point at the east embankment upgradient toe.  The prepared subgrade for the 

HDPE liner is constructed of fine-grained native soils scarified to a minimum 8-

inch depth or a minimum 8-inch thickness of suitable imported fine grained borrow 

material, moisture conditioned to within 3% of the optimum moisture content and 

re-compacted to a minimum 90% of the Modified Proctor (ASTM Method D1557) 

maximum dry density.  Testing during construction demonstrated permeabilities of  

less than 5 x 10-5 cm/sec.  The entire basin footprint and liner system was 

constructed during Phase I in 2012-2013. 

 

The entire basin liner was covered during Phase I construction with a drainage 

blanket to promote solution flow and reduce hydraulic head on the liner.  The 

drainage blanket was placed in a minimum 24-inch-thick layer on the liner using 

gravels obtained from the nearby Airport Borrow Pit.  In the majority of the basin, 

the drainage blanket gravel has a permeability specification of greater than 1 x 10-

4 cm/sec, a maximum particle size of 1½-inch diameter, a fines content of 5% to 

12%, and a gravel content of 20% to 80%.  However, to further reduce hydraulic 

head on the liner and to reduce the potential for migration of tailing fines into the 
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blanket within the area of the basin beneath the normal limits of the supernatant 

pool, the blanket in that area is constructed of processed gravel placed in an 18-inch 

thick layer on the liner, covered with a layer of 10 ounce per square yard (oz/yd2) 

non-woven geotextile, which in turn is covered with an additional 6-inch thick layer 

of processed gravel to protect the geotextile from ultraviolet radiation degradation 

prior to tailings inundation.  The processed gravel specification requires a lower 

fines content to achieve a permeability of greater than 1 x 10-3 cm/sec. 

 

Cell 4 TSF Phase I Embankment:  The west side of the Area 28 Cell 4 TSF abuts 

the Cell 1 embankment slope for a distance of approximately 3,000 feet and the 

ultimate crest elevation will be approximately 25 feet below the proposed final Cell 

1 crest.  Cell 1 underdrainage flow to the Area 28 barren solution pond was 

maintained by raising the existing Cell 1 lined solution collection channel 

containment berm approximately 15 feet and installing a 12-inch diameter slotted 

HDPE pipeline prior to burial with Cell 4 upgradient embankment random fill 

material.  A minimum 15-foot horizontal thickness of free draining (1 x 10-4 cm/sec 

minimum permeability), coarse Transition Zone (Zone T) material (waste rock 

crushed less than or equal to 6–inch nominal diameter, less than 10% nominal 

minus 200 mesh content, plasticity index (PI) less than or equal to 10) placed along 

the fill contact between the existing Cell 1 embankment face and the Cell 4 random 

fill is designed to direct potential seepage from the Cell 1 embankment into the 

collection channel. 

 

The downstream face of the Cell 4 upgradient embankment random fill material, 

located between the Cell 1 embankment and the Cell 4 basin, is covered with a 15-

foot horizontal thickness of fine grained ‘Zone A’ material (silty, sandy, gravely, 

clay borrow material, 0% greater than 4-inch diameter, greater than 15% nominal 

minus 200 mesh content, PI greater than or equal to 10, compacted to 92% of the 

Modified Proctor maximum dry density (ASTM Method D1557), with permeability 

less than 1 x 10-4 cm/sec).  The Zone A material will be covered with a layer of 80-

mil smooth HDPE liner placed over a protective layer of 10 oz/yd2 geotextile to 

contain all Cell 4 solutions within the Cell 4 basin. 

 

The Cell 4 embankment design incorporates 2.5 horizontal (H) to 1 vertical (V) 

downstream and 2H:1V upstream slopes with 25-foot wide benches on the 

upstream slopes to facilitate HDPE liner expansions and tailings distribution 

pipeline relocations over the construction life of the facility.  The 2011 original 

design calls for a minimum embankment crest width of 50 feet for Phases I and V, 

and 128 feet for Phases II, III, and IV.  The 2014 minor modification revises the 

minimum embankment crest width to 50 feet for all five phases. The 2017 minor 

modification revised the embankment crest width to 120 feet and 50 feet for Phase 

III and V respectively.  Phase III is 120 feet to accommodate the haulage fleet. The 

2014 minor modification does not change the original 5,146-foot AMSL design 

elevation of the Phase V crest in the supernatant pool area, but revises the maximum 

elevation of the Phase V crest in the beach area from 5,175 feet to 5,161 feet AMSL. 

The 2017 minor modification changes the Phase V crest to a flat 5,146-foot AMSL 
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crest, moves the supernatant pool to the center of the facility, and redesigns the east 

ramp of Phase III.  

 

The Cell 4 Phase I embankment consists of three zones:  Zone A as a fine-grained 

bedding layer for the upstream face HDPE liner; Zone T as a free draining transition 

zone to the Random Fill Zone in the anticipated supernatant pool area; and the 

Random Fill Zone that will comprise the bulk of the embankment construction. 

 

Zone A material is placed along the entire upstream embankment face in a 

minimum 15-foot horizontal width layer to separate HDPE liner from coarser 

random fill materials.  The finer grading of the smooth-rolled Zone A material will 

protect the liner and reduce seepage in the event of a large liner failure.  Zone A 

material must meet the specifications cited above and requires placement in less 

than 1-foot-thick lifts compacted to at least 92% of the Modified Proctor maximum 

dry density (ASTM Method D1557). 

 

Zone T material is placed in a minimum 15-foot horizontal width layer between the 

overlying Zone A layer and underlying random fill material in all areas of the 

embankment anticipated to contain the supernatant pool.  As constructed, Zone T 

in the Phase I south embankment actually extends approximately 225 feet west of 

the limit of the Geosynthetic Clay Layer (GCL), hence the limits of the GCL, not 

Zone T, demarcates the approved limits for location of the supernatant pool.  

Markers indicating the supernatant pool limits are maintained on the south and 

north embankment crests for monitoring purposes.  The Zone T layer is designed 

to prevent piping of the finer overlying Zone A material into the embankment 

random fill.  The Zone T material must meet the specifications cited above and be 

compacted in 12-inch-thick loose lifts to at least 90% of the Modified Proctor 

maximum dry density (ASTM Method D1557).  A 6-foot-thick layer of Zone T 

material also extends beneath the Phase I embankment in the supernatant pool area 

to provide a cushion from large diameter random fill particles and to provide a free 

draining surface above the compacted embankment foundation. 

 

Downstream of Zone A and/or Zone T material, as applicable, the Phase I 

embankment is composed of random fill material comprised primarily of gravel 

and mine waste rock larger than ¾-inch in diameter, compacted to 90% of the 

Modified Proctor maximum dry density (ASTM Method D1557). 

 

All upstream slopes of the embankment (all phases) are covered with a layer of 80-

mil HDPE liner. For Phases I and II, outside the anticipated maximum extent of the 

supernatant pool, a layer of 10 oz/yd2 non-woven geotextile is placed on the 

upstream embankment face prior to HDPE liner installation.  Within the anticipated 

maximum extent of the supernatant pool, a sheet of GCL is substituted for 

geotextile to provide an additional low permeability layer to minimize the potential 

for the escape of solution or tailings material through an HDPE liner defect. 
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An EDC was approved by the Division in February 2014 authorizing backfill of the 

West Borrow area located immediately southeast of the downstream toe of the Cell 

4 TSF Phase I embankment.  The West Borrow area is in the footprint of the Phase 

II, III, and V embankments, but the backfill conforms to Phase I technical 

specifications for embankment materials.  Most of the backfill is prepared to 

random fill specifications applicable to the interior of the Phase I embankment, but 

the uppermost 12-inch layer of backfill is prepared to the specifications for the 

Phase I embankment foundation subgrade.  The West Borrow backfill was 

completed on 14 May 2014. 

 

Cell 4 TSF Phase II Embankment:  With approval of the 2014 minor modification, 

several changes were made to the Cell 4 TSF embankment design. The Phase II 

embankment features different geometry and specifications for fill material zones 

than Phase I. 

 

Where the Cell 4 TSF embankment abuts the downstream face of the Cell 1 TSF 

embankment and collection channel, the Cell 4 TSF Phase II embankment 

construction is similar to that of the Cell 4 TSF Phase I construction with the 

following differences: the existing lined Cell 1 collection channel outer berm is 

raised a minimum 10 feet, instead of 15 feet in Phase I;  use of a minimum 6-foot 

thickness of select drain gravel to backfill the bottom of the Cell 1 collection 

channel, and a minimum 3-foot thickness of select drain gravel on the sides of the 

Cell 1 collection channel;  the lowest 3 feet of select drain gravel in the bottom of 

the Cell 1 collection channel surrounds the 12-inch diameter perforated HDPE 

collection pipe and is fully enclosed within 10-12 oz/yd2 non-woven geotextile; 

placement of a minimum 10-foot thick engineered fill layer of waste alluvial 

overburden over the select drain rock in the Cell 1 collection channel; and 

placement of standard engineered fill zone material over the layer of waste alluvial 

overburden.  The select drain gravel is minus 1.5 inch, with 20-50% passing the 

number 4 sieve, and 0-5% passing the number 200 sieve.  Above the engineered fill 

zone, the Cell 4 TSF embankment in the Cell 1 TSF abutment area is constructed 

the same as the rest of the Cell 4 TSF Phase II-V embankment. 

 

In areas where the embankment does not abut Cell 1, the Cell 4 TSF Phase II 

embankment is constructed with the following zones and materials, from 

downstream toe to upstream face: prepared subgrade, random fill zone, engineered 

fill zone, select waste bedrock/waste alluvial overburden layer, liner bedding layer, 

GCL or geotextile (in supernatant and beach areas, respectively), and 80-mil HDPE 

geomembrane liner.  The prepared subgrade, GCL or geotextile, and HDPE liner 

layers are the same as described above for the Phase I embankment; the other zones 

and layers are described below. 

 

The random fill, engineered fill, and select waste bedrock/waste alluvial 

overburden zones are constructed with rock fill material consisting of at least 30% 

greater than ¾-inch diameter particles.  Wheel compaction of the rock fill zones is 

accomplished by using the results of a test fill for each material type and haulage 
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equipment type used to establish the maximum lift thickness and the minimum 

number of passes of the selected haulage equipment necessary to achieve the 

desired percentage settlement.  The test fill procedure is performed in accordance 

with U.S. Army Corps of Engineers (1994) guidelines.  Standard nuclear density 

and sand cone methods for compaction testing are unreliable for rock fill.  

Therefore, quality assurance/quality control (QA/QC) testing for rock-fill 

compaction consists of providing the test fill results and a global positioning 

satellite (GPS)-based pass map showing that the minimum number of passes was 

performed. 

 

Size gradation specifications for waste bedrock used in the random fill zone and 

engineered fill zone include 100% minus 3 feet, 0-30% passing the ¾-inch sieve, 

and 0-5% passing the number 200 sieve.  Specifications for waste alluvial 

overburden used in the random fill zone, engineered fill zone, and select waste 

bedrock/waste alluvial overburden zone include 100% minus 12 inches, 50-100% 

passing the ¾-inch sieve, and 0-25% passing the number 200 sieve.  Select waste 

bedrock specifications include 100% minus 12 inches, 10-45% passing the ¾-inch 

sieve, and 0-5% passing the number 200 sieve.  Occasional oversized boulders were 

allowed within the random fill zone and engineered fill zone; however, any 

boulders larger than 2/3 of lift thickness were pushed to the downstream 

embankment toe. 

 

The random fill zone is constructed within the lower downstream portion of the 

embankment at least 60 feet below the elevation of the previous phase crest, where 

settlement from embankment compression will not affect geotechnical performance 

or liner integrity.  The random fill zone is constructed directly on top of the prepared 

subgrade, using waste bedrock or waste alluvial overburden.  Waste bedrock used 

in the random fill zone is moisture conditioned and placed in maximum 25-foot 

loose lifts.  Waste alluvial overburden maximum lift thickness is determined by the 

engineer based on test fill results (e.g., maximum 8-foot loose lifts for Phase II). 

 

The engineered fill zone, designed to limit liner settlement, comprises most of the 

upstream portion of each phase of embankment construction (except for the liner 

bedding layer, geotextile/GCL, and liner) and the uppermost part of the downstream 

portion of the embankment (on top of the random fill zone).  The upstream portion 

of the engineered fill zone sits directly on top of the crest and uppermost 

downstream slope of the previous embankment phase.  The engineered fill zone 

varies in maximum thickness from approximately 100 feet in the Phase II 

embankment to approximately 60 feet in Phase V.  The only differences between 

the engineered fill zone and the random fill zone are that the moisture conditioned 

maximum lift thickness specification for both waste bedrock and waste alluvial 

overburden in the engineered fill zone is 8 feet, and a minimum number of passes 

of a loaded haul truck is specified for compaction, as determined by the engineer 

based on test fill results (e.g., for Phase II, a minimum of five passes on waste rock 

and 10 passes on alluvial overburden).  No coarse waste bedrock may be placed 

within 10 feet perpendicular of the upstream embankment face; that zone is 
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reserved for select waste bedrock or waste alluvial overburden, plus the liner 

bedding material. 

 

The select waste bedrock/waste alluvial overburden zone is designed to protect the 

integrity of the overlying liner bedding layer and to act as a filter to reduce 

geotechnical piping of the finer grained liner bedding material into coarse waste 

bedrock.  This zone serves the same purpose as Zone T in the Phase I embankment.  

The select waste bedrock/waste alluvial overburden zone is constructed in 

horizontal lifts to a 10-foot true thickness, measured perpendicular to the upstream 

embankment face.  The select waste bedrock/waste alluvial overburden zone is 

wheel compacted and differs in design from the underlying engineered fill zone 

only in its size gradation specifications for waste bedrock.  The select waste 

bedrock/waste alluvial overburden zone may be constructed entirely of waste 

alluvial overburden in accordance with the size gradation specifications described 

above for that material.  However, any waste bedrock used in the select waste 

bedrock/waste alluvial overburden zone must meet the finer size gradation 

specifications for select waste bedrock (minus 12 inches rather than minus 3 feet; 

see size specifications above).  The maximum lift thickness and minimum number 

of passes of the compaction equipment used will be determined based on test fill 

results. 

 

The liner bedding layer has a minimum compacted 1-foot true thickness, measured 

perpendicular to the upstream embankment face.  It is constructed using select 

waste alluvial overburden or borrowed native alluvium, which is moisture 

conditioned and compacted to 92% of Modified Proctor maximum dry density 

(ASTM Method D1557) in a single compacted lift. The size gradation 

specifications for liner bedding material include 100% passing the 1.5-inch sieve, 

30-75% passing the #4 sieve, and 5-30% passing the number 200 sieve.  Rocks 

greater than 1-inch diameter and projections greater than ¼ inch are removed from 

the smoothed upper surface of the liner bedding layer. 

 

Where the embankment is constructed over the concrete encasement for the 

Underdrain Outlet Pipelines, a minimum 10-foot-thick layer of waste alluvial 

overburden is placed in maximum 12-inch loose lifts over and adjacent to the 

concrete encasement and compacted to the engineered fill zone specifications 

described above.  The rest of the embankment over the concrete encasement is 

constructed as described above, starting with random fill. 

 

Concurrent with the 2015 Phase II embankment construction, the two existing rapid 

infiltration basins (RIBs) of the West Highway II infiltration site (NEV0095111) 

were completely backfilled and compacted in maximum 3-foot thick loose lifts.  A 

temporary perimeter access road and a stormwater diversion ditch will be 

constructed along the northern downstream toe of the Phase II and III, (but not V) 

embankments.  The temporary access road and stormwater diversion also traverse 

the top of the RIB backfill material. The 2017 minor modification changed the east 
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ramp on the Phase III embankment to be 190 feet wide, built to the Phase V 

footprint to allow access for the haulage fleet around Cell 4 TSF. 

 

In all phases of the Cell 4 TSF embankment, rub sheets of textured 80-mil HDPE  

for Phase I, II and a conveyor belt for Phase III and V are placed on the reclaim 

pump access ramp and beneath tailings distribution spigots to protect the HDPE 

liner. 

 

Cell 4 TSF Phase III and V: With the Division approval of the 2017 minor 

modification, several changes were made to the Cell 4 TSF embankment design. 

The 80-mil HDPE liner changed from a single sided texture to double sided texture 

as compared to Phase I and II construction.  All phases still consist exclusively of 

downstream embankment raises, and specifications for fill material zones remained 

the same as Phase II.  However, Phases III, IV, and V were combined into two, 

Phase III and V. This modification changes geometry of the TSF, liner slope, 

embankment liner system, and operating limits.  

 

The crest of the TSF is designed to have a flat crest elevation of 5,146 feet AMSL 

for Phase V with a width of 50 feet. Phase II is designed to be at an elevation of 

5100 feet AMSL with a width of 150 feet. The upstream lined slope was flattened 

to 2.5H:1.5V from 2H:1V to accommodate the equipment for liner and 

geomembrane placement. The supernatant pool will be relocated from the east edge 

of the TSF to the center, additional distribution pipe and spigots assemblies will be 

added to the east perimeter to facilitate management of the centralized supernatant 

pool. The GCL is not proposed in this modification due to the supernatant pool 

located in the center of the TSF; instead, a 12 oz/yd2 non-woven geotextile will be 

used under the 80-mil HDPE liner for the entire facility. The Phase V embankment 

crest will measure approximately 12,200 feet long along the centerline. 

 

Cell 4 TSF Solution Collection:  An underdrain solution collection and conveyance 

pipeline system is constructed directly on the basin HDPE liner within the gravel 

drainage blanket.  The pipeline system is comprised of 4-inch diameter perforated 

CPEP placed on 30-foot centers in a herringbone pattern.  The 4-inch diameter 

CPEPs connect to 12-inch diameter perforated CPEP drainage header pipelines.  

Outside the supernatant pool limits, the CPEP drainage header pipelines are 

encased in a layer of select gravel wrapped in 10 oz/yd2 geotextile to limit migration 

of fines material into the pipelines.  Within the pool area, the pipelines are located 

beneath the layer of geotextile incorporated into the drainage blanket design in that 

area to prevent fines migration.  The drainage headers collect and convey solution 

to a pair of 12-inch diameter slotted HDPE main drainage header pipelines located 

along the northeast and south upstream embankment toe in the east half of the basin, 

which convey the solution to the underdrain outlet pipelines. 

 

A pair of 12-inch diameter HDPE Underdrain Outlet Pipelines conveys solution, at 

a maximum rate of 2,000 gpm per pipeline, from the underdrain collection system 

and beneath the Cell 4 embankment for discharge to the Underdrain Collection 
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Tank.  The pipelines are double-booted to the Cell 4 HDPE liner and are encased 

in reinforced concrete for structural purposes beneath the entire embankment. 

 

Approximately 25 feet beyond the ultimate Phase V downstream embankment toe, 

the concrete encasement terminates and the pipelines continue as single-walled 

pipelines within a lined trapezoidal conveyance channel, 3 feet deep and 12 feet 

wide at the base.  The channel is constructed with an 80-mil HDPE liner placed on 

a minimum 6-inch-thick prepared subgrade moisture conditioned to within 3% of 

the optimum moisture content and re-compacted to a minimum 90% of the 

Modified Proctor maximum dry density (ASTM Method D1557).  The HDPE 

channel liner is extrusion-welded to a geomembrane attachment strip embedded in 

the end of the concrete encasement. 

 

Each Underdrain Outlet Pipeline is equipped with a flowmeter, a gate valve for 

maintenance purposes, and a butterfly valve for operational purposes within 100 

feet from the point of exit from the concrete encasement.  Downstream of the valve 

arrangement, the two pipelines transition to a single 12-inch diameter HDPE 

pipeline, which again transitions to a single 12-inch diameter carbon steel pipeline 

approximately 100 feet upstream of the point of discharge into the Underdrain 

Collection Tank. 

 

A steel, cylindrical, 15,000-gallon Underdrain Collection Tank, measuring 15 feet 

in height and diameter, acts as a surge reservoir for a 1,000 gpm Underdrain 

Reclaim Pump.  The tank is installed on a 1-foot-thick reinforced concrete slab 

measuring 70 feet by 60 feet and constructed with a 12-inch- to 18-inch-high 

containment curb.  A series of linear grooves cut into the slab provide leak detection 

and convey any leakage from beneath the tank (C4UCTLD).  The slab is sloped at 

about a 1% grade toward a 3-foot-wide box cut in the higher, downgradient 

containment curb.  Process solution escaping the tank and stormwater reporting to 

the slab will drain into a trapezoidal drainage channel with a 3-foot wide base and 

a single layer of 80-mil HDPE liner placed on a minimum 6-inch-thick prepared 

subgrade moisture conditioned to within 3% of the optimum moisture content and 

re-compacted to a minimum 90% of the Modified Proctor maximum dry density 

(ASTM Method D1557).  The drainage channel liner is extrusion-welded to a 

geomembrane attachment strip embedded in the upgradient concrete slab and 

extrusion-welded to the primary liner of the downgradient Underdrain Event Pond 

(see description below) discharge location. 

 

The Underdrain Collection Tank is equipped with a 12-inch diameter overflow 

pipeline.  In the event of an upset condition such as a power loss, a mechanical 

failure, or underdrain inflow rates in excess of the system pumping capacity, 

solution will discharge to the slab drainage channel and into the downgradient 

Underdrain Event Pond.  An 8-inch diameter HDPE Underdrain Event Pond 

Pumpback Pipeline is also located in the slab drainage channel to allow pumping 

solution from the Underdrain Event Pond.  The pond is equipped with an 8-inch 

diameter HDPE floating suction line connected to a self-priming pump located on 
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the pond crest capable of pumping solution at up to 750 gpm back to the tank for 

conveyance through the reclaim solution system. 

 

Within the Underdrain Collection Tank containment slab area, the steel portion of 

the Underdrain Outlet Pipeline is equipped with a wye fitting and gate valve 

upstream of the tank inlet.  The valve allows diversion of underdrain solution 

through a 12-inch diameter HDPE bypass pipeline directly to the Underdrain Event 

Pond in the event of an upset condition that would exceed the tank capacity. 

 

Two centrifugal reclaim pumps, each rated at 750 gpm, are used to convey 

underdrain reclaim solution from the Underdrain Collection Tank to the Area 28 

Cell 1 barren solution pond or pregnant solution pond.  To convey solution from 

the tank to the Cell 1 ponds, a 10-inch diameter, standard dimension ratio (SDR) 

11, HDPE Underdrain Reclaim Pipeline is placed in a trapezoidal channel that is 2 

feet deep, 12 feet wide at the base, and is lined with a single layer of 80-mil HDPE, 

placed on a 6-inch thick prepared subgrade moisture conditioned to within 3% of 

the optimum moisture content and re-compacted to a minimum 90% of the 

Modified Proctor maximum dry density (ASTM Method D1557).  The channel is 

designed to drain by gravity to the tank containment slab. 

 

The 10-inch diameter HDPE tailings flushing pipeline supplies reclaim solution 

from the Area 28 Cell 1 barren pond to both the Cell 1 TSF and the Cell 4 TSF to 

allow flushing of the tailings distribution headers around the perimeters of the 

respective TSFs.  From the Cell 1 barren pond, the flushing pipeline runs up the 

HDPE-lined reclaim pipe trench on the outer embankment slope of the Cell 1-2 

TSF, then leaves the lined pipe trench and continues up in an unlined pipe ditch to 

a tee.  From the tee, the Cell 1-2 flushing pipeline continues up and tees into the 

14-inch diameter HDPE Cell 1-2 TSF tailings distribution header, and the Cell 4 

TSF flushing pipeline contours northward on a bench on the outer slope of the Cell 

1 TSF embankment, and then down to tee into the 14-inch diameter HDPE Cell 4 

TSF tailings distribution header.  A 20-inch diameter HDPE secondary pipeline 

(C4FPLD) encases the Cell 4 flushing pipeline for a 50-foot length where it spans 

the gap between the Cell 1 TSF liner and the Cell 4 TSF liner.  In the same area, 

the Cell 4 decant pipeline and the Cell 4 tailings pipeline are also enclosed in 20-

inch diameter HDPE secondary pipes (C4DPLD and C4TPLD, respectively) where 

they span the gap between the Cell 1 and Cell 4 liners. 

 

Cell 4 TSF Underdrain Event Pond:  The Area 28 Cell 4 TSF Underdrain Event 

Pond provides additional capacity for underdrain solution in the event of upset 

conditions due to power loss, mill shutdown, storm event flows, maintenance 

issues, or other situations that could compromise the normal system operating 

capacity.  The pond has a square footprint, measuring approximately 265 feet from 

crest to crest, with 2.5H:1V side slopes, and ranges in depth from approximately 10 

feet to 13 feet due to a bottom gradient of 0.5% toward the evacuation sump.  The 

pond is designed with a capacity in excess of 4 million gallons plus a 2-foot 

freeboard and will contain the calculated 48-hour underdrain solution flow due to 
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a pump or power outage and the operational storage and direct precipitation volume 

reporting to the pond and associated lined channels. 

 

The Underdrain Event Pond is constructed with a 12-inch-thick prepared subgrade 

moisture conditioned to within 3% of the optimum moisture content and re-

compacted to a minimum 90% of the Modified Proctor maximum dry density 

(ASTM Method D1557), an 80-mil HDPE secondary liner, a geonet LCRS layer 

supplemented with perforated 4-inch diameter CPEP, and an 80-mil HDPE primary 

liner.  The pond slope below the slab drainage channel inlet is protected with an 80-

mil textured HDPE wear sheet, and the primary liner in the corners of the pond is 

constructed with 80-mil textured HDPE to aid egress for trapped wildlife.  The liner 

system is anchored with compacted random fill in a 3-foot deep by 2-foot-wide key 

trench along the pond crest. 

 

The Underdrain Event Pond LCRS layer and the perforated 4-inch diameter CPEP 

placed between the liners along the west and south interior toe of the pond are 

designed to convey solution to a subgrade leakage collection sump.  The collection 

sump is constructed between the primary and secondary liners, filled with select, 

clean gravel enveloped in a layer of 10 oz/yd2 geotextile, and has a design capacity 

of approximately 2,000 gallons assuming a 30% porosity of the gravel void space.  

The sump is equipped with a 12-inch diameter evacuation riser that is slotted within 

the sump gravel fill and daylights through a boot in the primary liner at the pond 

crest. 

 

Solution from the Cell 4 TSF Underdrain Event Pond is transferred to the Area 28 

Process Ponds via a pipeline in a lined Underdrain Return Water Secondary 

Containment Channel.  The containment channel has approximately 650 feet of the 

channel covered in drain rock to mitigate damage to the lined channel from falling 

rock at the southeast corner of the TSF. 

 

Cell 4 TSF Tailings Distribution:  Tailings slurry is pumped from Mill #2 through 

existing distribution pipelines located along the north side of the Area 28 Cell 1-

Cell 2 TSF to the northwest corner of the Area 28 TSF Cell 4 Expansion.  From 

this location the pipeline splits into two new 14-inch diameter, SDR 11, HDPE 

distribution header pipelines that are routed along the inside embankment crest.  

One distribution pipeline continues south along a bench at the Cell 1-Cell 4 

boundary then eastward along the southern crest of Cell 4 to the supernatant 

solution reclaim pump ramp.  In April 2017, the Division approved an EDC to 

modify the other distribution pipeline by adding a 16-inch HDPE (SDR 11 or 13.5) 

along the crest of Cell 1-2 to Cell 4 TSF. This change allows the current pumps to 

not need upgrades until Phase V. With the addition of the 16-inch HDPE pipeline 

four 14-inch HDPE distribution lines will be installed to deposit tailings in Cell 1-

2 TSF.  

 

Tailings are deposited by subaerial discharge into the Cell 4 basin with spigots 

constructed of HDPE pipelines spaced at approximately 100-foot intervals along 
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the distribution header pipelines on the facility.  For Phase I, the spigots were 6-

inch diameter perforated HDPE pipelines with 2-inch diameter discharge holes on 

the top of the pipes and caps on the pipe ends.  For Phases II, III, and V, the spigots 

are 10-inch diameter HDPE pipelines with 8-inch by 3-inch rectangular slots cut 

into the top of the pipeline to reduce the tailings discharge velocity.  Each spigot is 

equipped with a pinch valve to control flow from the distribution header pipeline 

and the distribution header pipeline is fitted with knife gate valves at intervals to 

allow isolation of a ‘cell’ of 8 to 10 spigots.  The spigots extend down the 

embankment side slope and selected spigots extend onto the basin floor.  The latter 

design was used during start-up to distribute tailings into the flatter portions of the 

basin and control erosion of the underdrain blanket.  Each spigot is constructed over 

an 80-mil textured HDPE wearsheet for Phase II and a conveyor belt wearsheet for 

Phase III and V to protect the embankment liner, and the start-up basin-floor spigots 

were placed over a layer of 10 oz/yd2 geotextile to prevent erosion of the underdrain 

blanket.  The conveyor belt rubsheets will be metal splices and exposed reinforcing 

steel fibers.  

 

The 2014 minor modification increases the TSF design capacity while using a lower 

maximum embankment elevation in part by decreasing the design tailings beach 

slope from 1% to ½% to more accurately approximate the observed beach slope in 

the Cell 1-2 TSF. The 2017 minor modification decreased the TSF design capacity 

due to a flat crest and a flattened inter bench upstream slope. 

 

Cell 4 TSF Supernatant Pool: Decant water is recovered from the supernatant pool 

using two independent pumping systems. Each system evacuates water via a 

suction-lift 12-inch diameter rubber hose and HDPE suction pipe connected to skid-

mounted, self-priming decant pumps located on the decant ramp at the supernatant 

pool. An EDC approved in February 2014 authorized an increase in decant return 

water pumping to Mill #2 to 3,000 gpm through the Decant Return 1 System. An 

EDC in July 2016 authorized the installation of a pipeline connecting the existing 

Decant Return Line (Decant Return 1) to the existing Flush Line (crossover line). 

The 14-inch DR11 and 10-inch DR11 Flush Line connects the existing 14-inch 

DR11 Decant Return 1 pipe to the existing 10-inch DR11 Tailings Flush Line to 

allow a maximum of 3,000 gpm return water to be delivered to the Area 28 Process 

Ponds. The February 2014 EDC indicated that permitted 3,000 gpm would not be 

achieved until later phases of operations. An EDC approved in December 2018 

authorized the installation of a skid mounted Inline Booster Station to achieve the 

previously permitted 3,000 gpm flowrate to Mill #2 via the Decant Return 1 

System.  

 

The July 2016 EDC additionally authorized the installation of a second, 

independent, decant return piping and pumping system (Decant Return 2 System), 

with additional pumping capacity of 3,000 gpm, to deliver water to the Area 28 

Process Ponds. Subsequently, the December 2018 EDC authorized two additional 

pipe connections to the Decant Process 2 pipe.  One pipe connection enables Decant 

Return 2 to bypass the Area 28 Process Ponds and pump directly to the Spray Fields 
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on the Area 28 HLP southwest of the Cell 1/2 TSF. The second pipeline connection 

connects the Tailings Flush Line directly to the Decant Return System 2 pipe which 

enables Decant Return 2 to pump directly to Mill #2 in the event that the Decant 

Return 1 pumping system is offline. Decant Return 2 retains the operational 

flexibility of the July 2016 EDC to release directly into the Area 28 Process Ponds. 

The decant access road is located on the southwest embankment and is constructed 

above the tailings surface. The ramp was constructed in the northeast direction 

towards the supernatant pool. The access ramp is constructed to 50 feet wide and 

raised in approximately 15-foot increments. The lifts to the road will be offset 

centerline construction to minimize the loss of embankment fill material into the 

underlying tailings.    

 

Cell 4 TSF Hydraulic Head Monitoring:  Vibrating wire (electric) piezometers were 

installed within the Cell 4 basin drainage blanket to monitor hydrostatic head 

elevation on the liner system.  A total of 20 piezometers were installed in redundant 

pairs at 10 locations within the basin.  The individual piezometers were placed 

approximately 20 feet apart at each designated location.  Each piezometer was 

placed in a canvas bag filled with clean coarse sand, closed with a drawstring, and 

placed on top of the basin HDPE liner.  Armored piezometer cables were routed to 

two read-out boxes. The cable for one piezometer in each pair was routed to one 

box and the cable for the other piezometer in the pair was routed to the other box.  

One box, RB-1, was located on the eastern crest of the Cell 4 embankment and the 

other, RB-2, is located on the western crest on the bench between the Cell 4 basin 

and the Cell 1 embankment.  Each box was equipped for remote data access via 

telemetry.  According to the 2011 design, on the embankment slope the piezometer 

cables were routed inside HDPE conduit pipes to the read-out boxes, but apparently 

this was not done, leading to the piezometer failures described below.   

 

In January 2014, the 10 piezometer cables connected to the east readout box RB-1 

broke near the top of the Phase I embankment slope due to snow and ice build-up 

and slid into the supernatant pool where they were unrecoverable.  The following 

eight piezometers were lost: BP-1A-1, BP-1B-1, BP-2-1, BP-3-1, BP-4-1, BP-5-1, 

BP-6-1, and BP-8-1.  Piezometers BP-7-1 and BP-9-1 had not yet been inundated 

with tailings and were rewired to the west readout box RB-2, which, beginning with 

Phase II, is the only remaining readout box.  The defunct east readout box RB-1 

was removed during Phase II construction.  To prevent a similar event from 

damaging the remaining cables, the piezometer cables were placed in a 6-inch 

diameter HDPE conduit on the lined upstream embankment slope below readout 

box RB-2, and the upper end of the pipe was secured.  With construction of each 

new phase of the embankment, readout box RB-2 is relocated to the new 

embankment crest and the piezometer cables and HDPE conduit are extended up 

the embankment slope to the new readout box location. 

 

Cell 4 TSF Embankment Stability:  Stability analysis was performed for the 

proposed Area 28 TSF Cell 4 embankment using several conservative scenarios 

including a groundwater elevation as shallow as 10 feet below ground surface, a 
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continuous 5-foot-thick layer of softer, silty material extending beneath the 

embankment, and for a fully developed phreatic surface created assuming the very 

conservative assumption that no liner exists.  Static and pseudostatic factors of 

safety exceed minimum stability requirements for all cases except for the highly 

unlikely case in which an upstream slope fails immediately after a raise is complete 

and assuming the very conservative assumption that no liner exists.  In the latter 

hypothetical case, the factor of safety is 0.9.   

 

A new stability analysis included with the 2017 minor modification confirms that 

static and pseudostatic factors of safety still exceed minimum stability requirements 

when the revised design is evaluated. 

 

Settlement analysis was performed to assess the magnitude of vertical movement 

expected within foundation soils due to the increase in static load as the 

embankment is constructed.  Evaluation of information obtained from geotechnical 

borings indicates the subsurface materials within the footprint of the embankment 

are predominately very dense granular materials.  Based on the foundation 

information, liner material qualities, and other construction features, maximum 

settlements on the order of 9.5 to 11.5 inches are estimated, are anticipated to occur 

during the construction phases, and should not have any adverse effects on the 

embankment lining or pipeline systems.  For monitoring purposes, eight settlement 

monuments will be installed along the crest of the embankment as phased 

construction progresses. 

 

Cell 4 TSF Stormwater Controls:  Stormwater is diverted around Cell 4 and 

associated components by new, existing, or realigned channels, berms, and road 

ditches.  The channels and ditches are designed to contain the 100-year, 24-hour 

storm event flow.  A protective berm, constructed adjacent to a new 100-year, 24-

hour storm event flow (2,133 cubic feet per second (cfs)) diversion channel 

designed to protect the northeast portion of the Cell 4 embankment, is designed to 

contain the probable maximum  precipitation (PMP) event flow of 15,031 cfs. 

 

Cell 4 TSF Groundwater Monitoring:  Groundwater monitoring for Cell 4 is 

provided by three existing downgradient monitoring wells: IM-59S, IM-59D, and 

IM-61D.  An additional new downgradient monitoring well, SMA-17 (installed 

September 2012), replaced monitoring well SMA-10, which was located within the 

Cell 4 footprint and was properly abandoned in May 2011. 

 

Area 28 Heap Leach Facility:  The Pipeline Area 28 Heap Leach Facility is 

comprised of two structurally integrated heap leach cells (identified as Heap Leach 

Cell 2-3 and Heap Leach Cell 3) and a carbon column facility with an adjacent 

pregnant solution pond, a tailings underdrain/barren solution pond, and a single-

lined stormwater pond, all located to the east of the integrated Cell 2-3 and Cell 3 

Heap Leach Pad/Cell 1-Cell 2 TSF. 
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Low-grade gold-bearing, ROM (greater than 50% plus 1-inch) leach ore material is 

trucked directly from the open pit mine to the heap leach pads.  Enroute to the leach 

pad, lime is added to each truckload of ore from a lime storage silo.  Alternatively, 

lime is spread on the surface of the ore on the pad, ripped with bulldozers, and then 

capped with a one-foot thickness of ore. 

 

Ore trucks run along the top of the heap and end-dump material in a series of 20- 

to 30-foot-high lifts to build the heap.  The permitted heap height for this facility 

was approved at 150 feet as part of the Cell 2 Tailings Expansion Minor 

Modification in March 2001.  An EDC, approved by the Division in October 2003, 

increased the permitted maximum heap height to 350 feet for this facility.  The heap 

leach cells will cumulatively contain approximately 53.5 million tons when 

completed. 

 

The surface of the heap is ripped with a dozer prior to application of cyanide-

bearing leach solution at a rate per unit area of 0.003 to 0.005 gallons per minute 

per square foot (gpm/ft2) during a 60-day cycle.  EDC approval was given in 

November 2000, to increase the solution application rate from the original 3,500 

gpm to 6,000 gpm.  Another EDC, to further increase the application rate to 8,300 

gpm, was approved by the Division in April 2001. 

 

The heap leach pads are designed as a structurally integrated unit with several 

discrete cells.  Each cell is designed to be hydraulically independent of the others 

with its own solution recovery system and cell divider berms.  The individual cells 

have been constructed as phased expansions to satisfy ore production schedules.  

Tailings deposition considerations are also important since the stacked heap leach 

ore serves as embankments and buttresses for the tailings impoundments. 

 

Each of the pads has a 60-mil HDPE synthetic liner placed over a 12-inch-thick low 

hydraulic conductivity soil layer (LHCSL).  The LHCSL material, excavated from 

borrow pits located within the permitted facility boundary, was compacted in 

maximum 6-inch lifts to minimum 95% of the Modified Proctor maximum dry 

density (ASTM Method D1557).  All field tests on LHCSL material met or 

exceeded the required maximum permeability specification of 1x10-6 cm/sec. 

 

Leach solution from each pad cell reports to an underdrain piping system comprised 

of a network of 4-inch diameter perforated CPEP, placed at 30-foot centers over 

the surface of the synthetic liner.  A minimum thickness of 18 inches of overliner 

material, consisting of crushed and size-graded leach ore and local borrow material, 

was placed over the underdrain pipes to protect the pipes and the liner and to 

provide a permeable horizon for leach solution transfer to the downgradient process 

solution collection channels.  Piezometers were placed within the heap leach Cell 

2-3 expansion to monitor hydrostatic head pressure on the liner due to amounts of 

minus 200-mesh fines present in the overliner material in excess of the design 

specification. 
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The parallel process solution collection channels are lined with 80-mil HDPE in 

contact with a minimum 24-inch thickness of compacted (maximum 1x10-6 cm/sec 

permeability) LHCSL.  Flow capacity of each channel is in excess of 66,000 gpm.  

This capacity is well in excess of the 7,500-gpm heap application rate return flow 

and the predicted 25-year, 24-hour storm event flow.  Each channel is underlain 

with a French drain leak detection trench containing a 4-inch diameter perforated 

CPEP which leads to a non-perforated CPEP that discharges to a vertical riser sump 

that can be monitored for leakage and evacuated. 

 

Process solution from the heap leach cells reports to solution ponds located at Area 

28.  The ponds include a double-lined pregnant solution pond (5.3 million gallons 

capacity), a double-lined underdrain solution pond (5.3 million gallons capacity), 

and a single-lined stormwater pond (12.8 million gallons capacity). 

 

The double-liner system for the pregnant and reclaim/barren ponds consists of a 

60-mil HDPE primary liner placed over a geonet drainage layer which overlies a 

40-mil HDPE secondary liner.  The secondary liner is protected by a 10-oz/yd2 non-

woven geotextile layer placed over the subgrade that was scarified, moisture 

conditioned, and compacted to a minimum 95% of the Modified Proctor maximum 

dry density (ASTM Method D1557).  Construction specifications required and 

field-testing confirmed a subgrade permeability no greater than 1x10-6 cm/sec was 

achieved.  The pregnant solution pond primary liner was replaced in May 2001, due 

to process fluid, in amounts in excess of Permit limitations, reporting to the leak 

detection system.  QA/QC testing was performed on the completed liner 

replacement and the excess leakage has stopped. 

 

The liner system for the stormwater pond is comprised of a single layer of 60-mil 

HDPE placed over prepared subgrade.  Overflow spillways, single-lined in the 

same manner as the stormwater pond, interconnect all ponds. 

 

An EDC submittal, in response to Division containment concerns and to address 

solution releases, was approved by the Division in February 2005.  The EDC 

consisted of a retrofit to all process pond crests, spillways, and transfer channels, 

as necessary, to ensure a minimum process pond crest liner elevation of 4,986.5 

feet AMSL and a maximum spillway and channel elevation of 4,984.5 feet AMSL.  

The retrofit ensures the process pond minimum design 2-foot freeboard cannot be 

exceeded unless the stormwater pond is filled to capacity and that excess solution 

will only report to the stormwater pond and not to the collection channels.  A 

permanent 2-foot freeboard marker was placed on all pond liners and the 

stormwater pond has an additional marker to indicate when the maximum process 

solution capacity has been reached and only the design storm event capacity 

remains. 

 

The Area 28 CIC facility was originally comprised of a single train of five carbon 

column tanks.  As part of an EDC, approved by the Division in April 2001, a sixth 

CIC tank was added and the series of six tanks was divided into two trains of three 
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tanks each.  This change allows the facility to handle 6,000 gpm of the 7,500-gpm 

process solution return from the integrated heap leach facility.  The remaining 1,500 

gpm is diverted to the Mill #2 CIC circuit. 

 

The Area 28 CIC facility, cyanide storage tank, and truck load-out area are all 

constructed on bermed, reinforced, and sealed concrete pads that are free-draining 

to the adjacent pregnant or barren solution ponds.  Loaded carbon is transported by 

truck to the Mill #2 facility for gold recovery and regeneration. 

 

An EDC was approved by the Division in May 2009, to upgrade the bulk sodium 

cyanide solution off-load pad for the Area 28 CIC reagent storage area located on 

the northeast side of the reclaim/barren pond.  The new, steel-reinforced concrete 

pad measures approximately 82 feet long and 18 feet wide to ensure the newer, 

longer delivery trucks are completely within containment during the off-load 

process.  The pad base is sloped away from the drive-on/drive-off bump-curb ends 

and perimeter stemwalls to direct any spill or precipitation reporting to the pad into 

a 4-foot square by 3-foot-deep solution collection sump.  The solution collection 

sump drains by gravity to the adjacent reclaim/barren solution pond through a 

buried 8-inch diameter HDPE conveyance pipeline located within a 12-inch 

diameter HDPE secondary containment pipeline.  The pad and sump construction 

incorporate the use of waterstops and sealants in all concrete joints. 

 

An EDC approved by the Division in February 2017, allowed a bypass of the CIC 

permanently. The bypass pipe is on containment and was installed May 2017.  

 

South Area Heap Leach Facility (Area 30):  The South Area Heap Leach (SAHL) 

Facility, also identified as ‘Area 30,’ was constructed as a major modification from 

early 2002.  The facility includes additional heap leach pad phases, a CIC recovery 

facility, and four lined ponds, including two process solution ponds to allow 

operational flexibility to segregate pregnant from intermediate solution, a barren 

solution pond, and a stormwater pond.  The facilities are separated from the 

upgradient watershed by a stormwater diversion system designed to withstand the 

100-year, 24-hour storm event.  Approval was given to construct the pond complex, 

the CIC facility, and a phased heap leach pad with a planned total combined area 

of 24.7 million square feet (567 acres).  The phased construction allowed expansion 

of the facility as needed to accommodate ore production.  To ensure that agreed 

fluid management design criteria continue to be met, the Division reviewed and 

approved a ‘request to construct’ prior to construction of each phase.  The Phase 

2007 construction was authorized as a minor modification in July 2007 and 

completed in November 2008.  However, only the northernmost portion of the 

Phase 2007 pad was constructed in 2008, leaving the southern approximately 5 

million square-foot portion of the approved Phase 2007 pad unconstructed.  In 

2014, an EDC was approved to construct that portion of the pad under the new 

name of Phase 4, as described below. 

 



Nevada Gold Mines LLC 
Pipeline Project 

NEV0093109 (Renewal 2021, Fact Sheet Revision 00) 

Page 32 of 46 
 

P:\BMRR\RegClos\Projects\Pipeline Project\PermitDocs\Renewal_Current\Working 

Docs_NOPA\20220113NZ_0093109_FctSht_Rnwl2021Rev00.docx 

The SAHL Pad design will accommodate approximately 100 million tons of low-

grade ROM (greater than 50% plus 1-inch) material loaded to a height of 150 feet.  

Liner design, as permitted, will allow leach material to be stacked to 300 feet, so 

additional tonnage can be accommodated if necessary.  Phases are loaded by end-

dumping material in 20- to 30-foot lifts and leach cycles average 60 days.  Normal 

operation incorporates an application volume range of 0.003 to 0.005 gpm/ft2 over 

a minimum 3.36 million square feet of pad surface and results in a total solution 

discharge rate from the heap of approximately 16,800 gpm.  The SAHL Permit 

limits are 0.005 gpm/ft2 and 21,000 gpm. 

 

Phase 2002 (Phase 1) Construction:  Phase 2002 construction, or Phase 1, was 

initiated in late February 2002, and loading of ore was initiated in July 2002.  The 

pad is constructed with four internal cells numbered 1 through 4 from north to 

south.  The Phase 2002 construction encompasses 9.11 million square feet of pad 

area and can accommodate approximately 55.2 million tons of ROM leach ore at a 

stacked height of 150 feet.  If stacked to the approved ultimate height of 300 feet, 

the Phase 2002 construction can accommodate approximately 80.7 million tons of 

leach material. 

 

A French drain-style subgrade leak detection system is installed beneath the heap 

leach pad containment system from the downgradient toe of the pad up to a pad 

subgrade elevation of 4,890 feet AMSL.  This elevation was determined, through 

modeling of pre-mining and current water table depths, to represent the portion of 

the pad where groundwater depth could be shallower than 100 feet below original 

ground surface during the operation and closure period of the SAHL Pad. 

 

The leach pad subgrade leak detection system design consists of a vee-trench cut 

parallel along the upgradient edge of each cell divider berm and perpendicular to 

the majority of fluid flow.  There are four trenches, one for each of the four cells 

incorporated into the Phase 2002 construction pad.  Each trench is cut to a depth of 

1 foot and lined with 40-mil PVC liner overlain by needle-punched geotextile.  A 

4-inch diameter perforated CPEP leak detection collector pipe is placed in the 

bottom of each trench and covered with drain rock, to a minimum one-foot depth, 

before final encapsulation with geotextile and covering with the LHCSL that forms 

the prepared base of the heap leach pad.  Each cell’s leak detection collector pipe 

runs from the 4,890-foot elevation of the pad down to the toe of the pad where it 

connects with a 4-inch diameter solid HDPE pipeline.  The solid HDPE pipeline 

passes beneath the solution collection ditches and their containment, then connects, 

via a 4-inch by 8-inch tee, to an 8-inch diameter HDPE riser pipe that serves as a 

sump, an observation port, and an evacuation riser.  Each cell has a dedicated 

sump/port/riser. 

 

Although it was constructed in phases, the Area 30 SAHL Pad is a structurally 

integrated, fully-lined facility.  The pad area was graded to smooth topography and 

to limit the downgradient toe to a maximum 2.0 percent gradient for stability.  

Subgrade preparation in cut and fill areas included scarification to a minimum depth 
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of 8 inches, moisture conditioning, and compaction to a minimum 90% of the 

Modified Proctor maximum dry density (ASTM Method D1557).  A minimum 12-

inch-thick LHCSL was constructed on the subgrade in compacted 6-inch lifts with 

a minimum 95% of the Modified Proctor maximum dry density (ASTM Method 

D1557).  The LHCSL material is either native site soil or imported from the Airport 

borrow pit and compaction achieved a permeability of less than 1 x 10-6 cm/sec as 

verified by field testing. 

 

A smooth surface synthetic liner was placed on the prepared LHCSL layer.  The 

liner is 60-mil HDPE in the perimeter of the heap leach pad where ultimate stacking 

height will not exceed 150 feet.  An 80-mil HDPE liner material was used for the 

balance of the interior pad area where stacking height is approved to 300 feet.  The 

specific geomembrane products used for the Project passed compression, shear, and 

puncture tests.  A minimum of 20 inches of protective overliner and underdrain 

blanket material was placed on the geomembrane to protect it during loading of 

leach material and to facilitate leachate collection.  Overliner and underdrainage 

material consists of processed waste overburden, crushed waste rock, crushed leach 

grade ore, and borrow material that meets gradation requirements for low fines 

content. 

 

The leachate solution collection system consists of the underdrainage blanket 

material that overlies and conveys fluid flow into a network of parallel 4-inch 

diameter perforated, CPEP placed along 30-foot centers directly on the synthetic 

liner surface.  Each 4-inch perforated CPEP is tied to either an 8-inch or 12-inch 

diameter CPEP solution collection pipe placed along the downgradient edge of the 

cell divider berms. 

 

Collected leachate solution reports to flumes where it can be quantified and directed 

into either of a pair of solution channels located along the downgradient edge of the 

pad.  The parallel solution collection channels consist of two, trapezoidal-shaped 

(2-foot deep by 4-foot base width) ditches that discharge into trapezoidal-shaped 

(2-foot deep by 8-foot base width) transfer channels that lead to the solution ponds.  

The solution collection channels and transfer channels are netted for wildlife 

protection. 

 

All solution collection channels for the facility are lined with 60-mil HDPE in 

contact with compacted LHCSL and are equipped with a French drain LCRS 

system.  The LCRS consists of a gravel-filled vee-trench beneath the centerline of 

a channel that contains a 4-inch diameter perforated pipe.  The perforated pipe 

transitions to a non-perforated collection pipe that discharges to a vertical riser 

sump located adjacent to the pregnant solution ponds.  Any fluid reporting to the 

LCRS sumps can be quantified and evacuated to the ponds.  The sumps are also 

equipped with emergency overflow pipes that discharge directly into the adjacent 

transfer channels if necessary. 
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A perimeter containment berm, with a 10-foot crest width and a 3-foot to 5-foot 

embankment height, encircles the entire facility and forms a perimeter corridor 

between the toe of the heap leach pad and the berm.  The perimeter corridor 

provides a setback area to contain leach material that may fall as a result of shallow 

slope failure during a seismic event and provides an area within which solution 

pipelines, solution collection and conveyance channels, and access vehicles may be 

safely routed. 

 

Phase 2004 (Phase 2) Construction:  The Phase 2004 construction, the second phase 

of the approved design, was approved by the Division as part of an EDC in February 

2004.  The expansion footprint covers approximately 7.61 million square feet, 

adjoining the northeast edge of the Phase 2002 construction and expanding the 

SAHL pad in a northeast direction.  The pad is divided into four internal cells 

numbered 5 through 8 from south to north.  The same basic construction design 

used in the Phase 2002 construction was used in the Phase 2004 construction along 

with incorporation of several upgrades implemented as a result of operating 

experience from the Phase 2002 construction. 

 

Details of the upgrades are included in the January 2004 Technical Specifications - 

SAHL 2004 design drawings and cover letter.  The upgrades include, but are not 

limited to: a uniform increase in the perimeter berm height from 3 feet to 5 feet; 

construction of coarse drain rock-filled French drains above the synthetic liner and 

within the underdrain collection system to facilitate better solution collection and 

minimize internal erosion of the liner cover material; the incorporation of larger 6-

inch and 8-inch diameter underdrain solution collection pipes in the downgradient 

sections of the pad to increase fluid capacity and reduce hydraulic head; the addition 

of a coarse-grained transition zone near the toe of the heap leach pad to reduce liner 

cover material erosion; an increase in the underdrain layer thickness to a minimum 

24 inches; an improved footing design for the concrete wing walls of the solution 

collection flumes; the addition of leak detection port LDCC1N to monitor the north 

leg of solution collection channel 1; and an improved design requiring that all 

access ramps be constructed at their design locations, which can only be changed 

with engineer approval, and with culverts extending a minimum 20 feet beyond 

each ramp edge. 

 

Phase 2007 (Phase 3) Construction:  The Phase 2007 construction, completed 

November 2008, was authorized by the Division as a minor modification in July 

2007, and expanded the existing SAHL facility upgradient and to the northwest by 

approximately 8 million square feet.  The same basic construction design used in 

the Phase 2004 construction was used in the Phase 2007 construction with 

incorporation of some upgrades and changes implemented as a result of operating 

experience for both the Phase 2002 and Phase 2004 construction. 

 

Details of the upgrades are included in the April 2007 Application for minor 

modification, prepared by AMEC Earth & Environmental, Inc. The design changes 

in general include, but are not limited to: the elimination of leach pad divider cells, 
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since recirculation of process solution, as originally planned, has not been used in 

the past and is not planned for the future; abandonment of the existing diversion 

channel, which was reconstructed along the north perimeter of the pad and 

enlargement of the existing upgradient (west side) stormwater diversion channel to 

accommodate additional potential flow to be diverted away from the expanded 

Pipeline Pit footprint; the use of GCL, placed on a subbase compacted to a 

minimum 95% of the Modified Procter maximum dry density (ASTM Method 

D1557) and overlain with a layer of 80-mil smooth HDPE liner, within the majority 

of the expansion footprint, in lieu of a prepared LHCSL due to a paucity of suitable 

in-situ material and the economics of extracting and relocating suitable LHCSL 

material from the Airport Borrow; the construction of 300-foot wide ‘Buttress 

Zone’ on the north and south limits of the pad footprint comprised of a 1-foot-thick 

layer of LHCSL material, placed in 8-inch-thick lifts, compacted to 95% of the 

Modified Procter maximum dry density (ASTM Method D1557), and overlain with 

a layer of 80-mil textured HDPE liner tied to the smooth 80-mil HDPE interior 

footprint and pad perimeter berm liners. 

 

The solution collection system for the Phase 2007 construction is tied to the existing 

solution collection systems located in the downgradient earlier constructed phases.  

The maximum design and permitted heap leach pad height remains unchanged at 

300 feet, and the solution application rate has not been increased. 

 

Phase 2014 (Phase 4) Construction:  Phase 4 comprises the approximately 3 million 

square feet that was originally approved as part of Phase 3 (2007) but not 

constructed with the rest of Phase 3 in 2008.  Phase 4 was approved by the Division 

as an EDC in February 2014.  It is located on the northwest and upgradient side of 

Phase 1, and on the southwest (cross-gradient) side of Phase 3.  Phase 4 Cell 1 

construction was completed on 30 May 2014, and the rest of Phase 4 (Cells 2 and 

3) was completed on 1 July 2014.  Phase 4 commissioning was approved by the 

Division in September 2014. 

 

Phase 4 uses the same basic design as Phase 3, with some modifications.  Like 

Phase 3, the Phase 4 composite liner system consists, from bottom up, of a 

minimum 8-inch thick scarified and moisture conditioned subgrade compacted to 

90% of the Modified Procter maximum dry density (ASTM Method D1557), an 

LHCSL or GCL subbase, and an 80-mil HDPE liner, overlain by a 24-inch thick 

overliner layer.  Any common fill used is placed in lifts not to exceed 1-foot 

compacted thickness and compacted to 95% of the Modified Procter maximum dry 

density (ASTM Method D1557).  Except for a 130-foot wide ‘Buttress Zone’ along 

the southwest edge of the pad, the Phase 4 pad is constructed with a GCL subbase 

(certified maximum permeability 5.0 x 10-9 cm/sec), overlain by single-textured 

80-mil HDPE liner (textured side up).  The Buttress Zone is constructed with a 

1-foot thick LHCSL subbase compacted to 95% of the Modified Procter maximum 

dry density (ASTM Method D1557), overlain by double-textured 80-mil HDPE 

liner.  The Phase 4 LHCSL permeability is less than 1 x 10-6 cm/sec (ranging from 

2.4 x 10-9 cm/sec to 1.3 x 10-8 cm/sec), as verified by ASTM Method D5084. 
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Phase 1 cell divider berms were extended across Phase 4, which divides Phase 4 

into three side-by-side cells of subequal area.  Cell 1 is the furthest northeast, 

adjacent to Phase 3, and Cell 3 is the furthest southwest.  Pregnant solution from 

Phase 4 flows directly to Phase 1, with Phase 4 underdrain collection pipes being 

connected to Phase 1 pipes of the same size.  The underdrain collection pipes are 

all aligned parallel to each other in a northwest to southeast direction.  Underdrain 

collection pipes are 4-inch diameter perforated CPEP, spaced every 30 feet, and 

interspersed with 8-inch diameter perforated CPEP collection pipes along the 

extensions of the Phase 1 cell divider berms.   

 

A new stormwater diversion channel, designed to convey the discharge from the 

100-year, 24-hour storm event, is located along the northwest side of Phase 4.  The 

diversion channel is a downstream extension of the existing diversion channel along 

the northwest side of Phase 3.  The Phase 4 EDC also includes an updated static 

and seismic stability assessment. 

 

An EDC was approved by the Division in June 2016 to improve the drainage of 

Phase 4 pregnant solution around the southwest end of the Phase 1 Heap Leach Pad. 

The record of construction for the drainage improvements were approved February 

2017.  The Phase 1 overliner layer has lower hydraulic conductivity than the Phase 

4 overliner layer.  This led to the Phase 4 pregnant solution flowing around the 

southwest end of the Phase 1 Heap Leach Pad and eroding gullies in the exposed 

Phase 1 overliner layer there (while remaining on the pad containment), rather than 

flowing under the Phase 1 ore within the overliner layer.  The EDC corrected this 

situation by adding an inlet structure at the southwest corner of the Phase 1 Heap 

Leach Pad, where Phase 4 pregnant solution is collected into three 24-inch diameter 

perforated CPEPs, which then transition into 18-inch diameter perforated CPEPs 

and traverse the entire 1,600-foot-long southwest end of the Phase 1 Heap Leach 

Pad before discharging into the existing lined Phase 1 solution collection channel 

at the southeast corner of the Phase 1 Pad.  The perforated CPEPs are located 

between the outer toe of the ore and the inner toe of the lined perimeter berm on 

the Phase 1 Pad.  The perforated CPEPs sit 0 to 6 inches above the leach pad liner 

within the overliner layer and are covered by at least 18 inches of drain rock.  The 

inlet structure consists of a berm constructed of overliner material encapsulated 

within the 5-millimeter HDPE geonet, which is penetrated by the three perforated 

CPEPs.  The adjacent pad perimeter berm crest is raised 1.5 feet to provide extra 

protection against overtopping.  The perimeter berm raise is constructed using 

LHCSL or common fill, capped with GCL and an 80-mil HDPE liner, which is 

welded to the existing perimeter berm liner. 

 

Phase 5 Construction:  Phase 5 comprises the approximately 7.2 million square feet 

and will accommodate an additional 80 million tons of ore. Phase 5 was approved 

by the Division as a minor modification in May 2019.  It is located on the southwest 

side of the existing Phase 1 through 4 HLP.   
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Phase 5 uses the same basic design as Phase 4.  Like Phase 4, the Phase 5 composite 

liner system consists, from bottom up, of a minimum 8-inch thick scarified and 

moisture conditioned subgrade compacted to 90% of the Modified Procter 

maximum dry density (ASTM Method D1557), an LHCSL or GCL subbase, and 

an 80-mil HDPE liner, overlain by a 24-inch thick overliner layer.  Any common 

fill used is placed in lifts not to exceed 1-foot compacted thickness, and compacted 

to 95% of the Modified Procter maximum dry density (ASTM Method D1557).  

Except for a 400-foot wide ‘Buttress Zone’ along the southeast edge of the pad, the 

Phase 5 pad is constructed with a GCL subbase (certified maximum permeability 

of 5.0 x 10-9 cm/sec), overlain by single-textured 80-mil HDPE liner (textured side 

up).  The Buttress Zone is constructed with a 1-foot thick LHCSL subbase 

compacted to 95% of the Modified Procter maximum dry density (ASTM Method 

D1557), overlain by double-textured 80-mil HDPE liner.  The Phase 4 LHCSL 

permeability is less than 1 x 10-6 cm/sec, as verified by ASTM Method D5084. 

 

Process and Storm Event Ponds:  The pond system consists of two double-lined, 

equal-sized pregnant solution ponds, a double-lined barren solution pond, and a 

single-lined emergency stormwater storage pond.  At the facility design solution 

flow rate of 21,000 gpm, the individual pregnant solution pond size is sufficient to 

allow one pond to be shut down for repairs or maintenance without interrupting 

processing rates.  By utilizing ditch dams located in the solution transfer channels, 

pregnant and intermediate solution can be segregated between the two ponds, 

providing additional operational flexibility. 

 

The pond system design capacities can accommodate flows created by the 100-

year, 24-hour storm event plus normal 12-hour operating inventories and the 

accumulation of fluids due to a 24-hour power loss while maintaining 2 feet of 

freeboard.  The pregnant solution ponds are sized to contain the maximum 

operating inventory of 6.05 million gallons at a depth of 7.6 feet and have maximum 

individual capacities of 17.54 million gallons each.  The barren pond is sized to 

contain the 12-hour operating inventory at a depth of 17.7 feet plus the storm event 

precipitation for a total volume of 6.15 million gallons.  The stormwater event 

storage pond, with a capacity of 9.57 million gallons, is designed to contain all 

runoff from the 100-year, 24-hour storm event that reports to the pond surface, any 

exposed liner and solution channel surfaces, and both the active and the most 

recently active leach pad surfaces.  All ponds are hydraulically linked by a series 

of overflow spillways lined with a single layer of 60-mil HDPE. 

 

The double-lined containment system for the two pregnant ponds and the barren 

pond is comprised of 60-mil HDPE primary and secondary liners.  The secondary 

liner was placed over a prepared subgrade scarified and compacted to a minimum 

90% of the Modified Proctor maximum dry density (ASTM Method D1557) and 

covered with 6 inches, minimum compacted thickness, of protective liner bedding 

material.  The liner bedding material is primarily silty soils meeting gradation 

specifications, cleaned of plus 3/4-inch material, and compacted to a minimum 95% 

of the Modified Proctor maximum dry density (ASTM Method D1557).  A geonet 
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drainage layer is sandwiched between the primary and secondary liners as an 

LCRS.  Any leakage reports to a subgrade, gravel-filled sump.  An HDPE riser pipe 

extends from the LCRS sump to the crest of the respective pond to allow leak 

detection monitoring and solution removal with a dedicated pump. 

 

An EDC was approved by the Division in September 2008, authorizing a novel 

replacement of the primary liner in Pregnant Pond 2, the southern-most process 

pond.  The approved design includes the installation of a new 80-mil HDPE primary 

liner over the original 60-mil HDPE primary liner to address increased leak 

detection port flows.  The design intent was to reduce the amount of labor and time 

involved to reline the facility by leaving the majority of the original damaged 

primary liner in place.  To address the potential for excessive hydraulic head to 

develop between the new and old liners and to maintain a functional LCRS, 

drainage cutouts, measuring 50 feet on a side, were cut out of the original 60-mil 

primary liner in the center, north corner, south corner, and west corner of the pond 

floor.  A 25-foot wide, crescent-shaped cutout was made 25 feet away from the 

floor sump area located in the east corner.  The underlying geonet drainage layer of 

the LCRS beneath each cutout area was inspected and any damage was repaired to 

maintain a functional LCRS.  The new 80-mil primary liner was carried up the sides 

of the pond, across the original liner key trench and re-keyed into a new trench.  

QA/QC documentation was performed on all material, welding, and construction 

details. 

 

The stormwater event storage pond and the overflow spillways are single-lined with 

a layer of 60-mil HDPE material placed over a minimum 6-inch compacted 

thickness of liner bedding material compacted to at least 95% of the Modified 

Proctor maximum dry density (ASTM Method D1557).  

 

As part of the Area 30 Phase 5 minor modification, the addition of a 1-million-

gallon pregnant solution concrete vault, a 210,000-gallon barren solution concrete 

vault, and expansion of the Storm/Event Pond.  The new pregnant solution vault 

will be located adjacent to Pregnant Solution Pond 2.  The new barren solution vault 

will be located between the plant and the barren solution pond and the expansion 

of the Storm/Event Pond.    

 

The existing Storm/Event Pond will be expanded to the south and west to 

accommodate the additional leach pad area and contain stormwater runoff from a 

100-year, 24-hour storm event. The Storm/Event Pond will be modified to include 

a double-liner system with an integrated leak detection system. This system will 

consist, from bottom up, of a minimum 8-inch thick scarified and moisture 

conditioned subgrade compacted to 90% of the Modified Procter maximum dry 

density (ASTM Method D1557), bedding material, a secondary 80-mil HDPE liner, 

a geonet, and a primary 80-mil HDPE liner.   

 

SAHL (Area 30) Processing:  The South Area Heap Leach CIC processing facilities 

are located to the northeast and adjacent to the barren and pregnant solution ponds.  
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The majority of the process equipment is contained within an engineered steel 

process building that measures approximately 100 feet wide by 160 feet long by 55 

feet high, and has an 8-inch high concrete containment stem wall around the 

perimeter of the reinforced concrete slab floor.  All concrete containment joints are 

sealed with waterstops.  A central floor channel leads to a 24-foot by 6-foot by 5-

foot deep sump, screened to prevent carbon loss and equipped with an automatic 

sump pump that discharges to the barren solution pond.  The building floor 

elevation is 12 inches above the barren solution pond crest and is hydraulically 

linked to the pond via a 60-mil HDPE single-lined spillway.  The spillway is 

approximately 100 feet long, 8 feet wide at the base, has 1-foot high berms, and is 

capable of handling the maximum design heap leach and facility flow rate of 16,800 

gpm with a 4-inch depth of flow in the spillway. 

 

Each pregnant solution pond is equipped with three vertical-turbine, variable-drive, 

electric pumps mounted on a concrete and steel platform measuring approximately 

26.5 feet wide by 30 feet long by 23 feet tall.  The three pumps are configured as 

two operating pumps capable of supporting the full processing facility operating 

flow of 16,800 gpm and one spare pump that can be brought online if another pump 

is offline for any reason.  Solution is pumped via steel pipeline from either of the 

pregnant solution ponds to the process building where it enters one of four parallel 

trains of carbon adsorption columns.  Each train can operate independently of the 

others and is comprised of five up-flow, fluidized, carbon adsorption columns 

measuring 14 feet in diameter by 15 feet high, followed by a 6-foot by 12-foot 

inclined vibratory safety screen that recovers overflow carbon.  Each 5-column 

train has a flow rate capacity of 4,200 gpm. 

 

The gold-loaded carbon is transported by tanker truck to the Mill #2 facility where 

the gold is stripped and the carbon regenerated for further use.  Carbon column 

barren solution discharges through the safety screens into a single, above-ground, 

42-inch diameter, steel pipeline, placed within the HDPE-lined spillway previously 

described, and reports to the barren pond to be pumped back onto the heap leach 

pads. 

 

The barren pond solution pumping system consists of five vertical turbine, variable-

drive, electric pumps mounted on a concrete and steel platform measuring 

approximately 49 feet long by 38 feet wide by 23 feet tall.  The pumps are fully 

interchangeable with two dedicated to low head (less than 150 feet high) areas of 

the heap leach pads, two for high head (greater than 150 feet high) areas of the heap 

leach pads, and the fifth available as a spare.  Each pump pair is capable of 

delivering 10,000 gpm to the designated portion of a heap leach pad.  Separate 24-

inch diameter steel pipelines, with individual control valves, service the low- and 

high-head areas of the heap leach pads.  All pipelines are located on HDPE-lined 

containment that drains by gravity back to the barren solution pond. 

 

A cyanide addition platform, measuring 75 feet by 56 feet, containing two 12-foot 

diameter by 18-foot tall (approximately 15,000 gallons each), concentrated (30%) 
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sodium cyanide storage tanks, equipped with metering and injection pumps and 

flowmeters, are located adjacent to the barren solution pond.  The platform is a 6-

inch-thick reinforced concrete slab, with containment curbs sealed with waterstops, 

that drains to the barren solution pond.  Sodium cyanide is delivered by vendors as 

pre-mixed liquid solution.  Mercury suppressant and anti-scalant tanks measuring 

approximately 7.5 feet in diameter by 14 feet tall are located on similar concrete 

containment adjacent to Pregnant Pond #1. 

 

An EDC was approved by the Division in September 2011, for modification of the 

cyanide off-load containment pad.  The new pad is constructed over the existing 

pad to gain elevation because the existing pad would not drain into the 

hydraulically-linked cyanide tank containment area.  The new pad measures 

approximately 46 feet long; the same as the original pad; and 14.5 feet wide to 

extend the width of the original footprint by approximately 2.5 feet.  The pad is 

constructed of reinforced concrete with a minimum thickness of 10 inches.  The 

extension portion of the pad is constructed on grade over a minimum 6-inch-thick 

layer of ¾-inch granular material compacted to a minimum 95% Standard Proctor 

(ASTM Method D698) maximum dry density.  The new pad is curbed on all sides 

and concrete joints have either embedded waterstops at new pours or retrofit 

waterstops where new concrete adjoins the old. 

 

Two operators monitor the South Area site during the dayshift but nightshift 

operations are monitored electronically from the Mill #2 control room.  A pre-

fabricated building measuring 36-feet long by 12-feet wide by 10-feet high and 

located adjacent to the process building, serves as a small office and laboratory 

facility.  Dewatering water that has been transmitted through an automatic 

hypochlorite injector is used in toilet facilities and sinks.  Toilet facilities drain to 

an engineered septic system.  Laboratory effluent is discharged to the barren 

solution pond. 

 

Cortez Underground Exploration Project Water Handling System:  In July 

2005, construction was initiated of a decline within the F-Canyon Pit, one of the 

three original pits from which material was historically mined for processing at the 

Cortez Gold Mine Mill #1 (NEV0000023).  The decline provides access for 

exploration, development, and mining of the underground portion of the Cortez 

Hills gold deposit. 

 

An EDC, approved by the Division in May 2006, authorized construction of 

temporary water supply and event pipelines to support decline construction 

activities (see discussion in fact sheet for NEV0000023).  Once the decline reached 

the water table, which is located approximately 350 feet below the elevation of the 

decline portal (approximately 4,950 feet AMSL), dewatering requirements can 

increase to as much as 5,000 gpm for peak flows when water-bearing fractures are 

first intercepted.  Dewatering flow from all sources, which include underground 

sumps, drill holes, and surface dewatering wells located along the trace of the 

decline, is anticipated to average about 2,500 gpm or less for the life of the Project. 
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To handle the anticipated flow volumes and to plan for potential future deposit 

development, the Cortez Underground Exploration Project Water Handling System 

proposal was submitted as a group of three EDC modifications, approved October 

2006 by the Division.  The modifications, each of which is tied to the Project where 

the dewatering water is discharged or consumed, affected the Cortez Mine Project 

(NEV0000023), the Pipeline Project (NEV0093109), and the Pipeline Infiltration 

Project (NEV0095111).  All three projects are located within the same 

hydrogeologic region (State of Nevada Hydrographic Area No. 54 – Crescent 

Valley) as the dewatering water source. 

 

For the purposes of dewatering water handling and management, the water removed 

is identified as either “Contact Water” or “Infiltration Water” and each water type 

is directed to a separate and dedicated portion of the approved system.  Contact 

Water is water collected from either underground mining sources or dewatering 

wells that, due to either “contact” with mining products or mined materials or due 

to naturally occurring contained constituents, exceeds one or more of the Division 

Profile I reference values.  Contact Water may only be consumptively used in 

process components unless the quality is modified to meet the water quality criteria 

required for infiltration.  Dewatering water that meets all the Division Profile I 

reference values, or approved water quality specific to a Water Pollution Control 

Permit, is termed Infiltration Water and may be either discharged to infiltration 

basins or used for other approved consumptive uses outside containment, such as 

dust control. 

 

It should be noted that the most common constituent exceedances, especially for 

water extracted through dewatering wells, are for iron and manganese, which are 

usually the product of the oxygen-depleted reducing condition of the groundwater.  

Studies have demonstrated that aeration alone will usually bring this water into 

compliance with the Division Profile I reference values and make the water suitable 

as Infiltration Water.  Therefore, this natural chemical process, combined with 

physical methods of segregating better quality water in the underground workings 

to prevent contamination, results in a much smaller proportion of the total volume 

of dewatering water being classified as Contact Water. 

 

The Pipeline Project (NEV0093109) portion of the Cortez Underground 

Exploration Project Water Handling System allows contact water to be stored and 

recovered from the Cortez Mine Water Storage Reservoir Pond (WSR) for use in 

the Pipeline Project process at the Area 28 Heap Leach Pad, Area 30 Heap Leach 

Pad, or Pipeline Mill #2.  Weekly flow monitoring is conducted at all pipeline 

outlets and Division Profile I water quality analyses are reported quarterly for 

samples collected from the same locations.  Road crossing leak detection ports are 

inspected weekly. 

 

Pipeline Underground Ore Stockpile Pad and Stormwater Pond:  An EDC was 

approved by the Division in December 2010 for construction of the Pipeline 
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Underground Ore Stockpile Pad that will be used for storage of underground ore 

prior to shipment off-site for processing.  The stockpile pad is located on the top of 

the existing waste rock storage facility adjacent to the existing surface mine 

stockpile at the east edge of the facility.  Due to the potential for the underground 

ore to be refractory in character, the facility design incorporates a single-lined 

stockpile pad and a double-lined and leak detected stormwater collection pond. 

 

The stockpile pad measures approximately 630 feet long by 280 feet wide within 

the interior berm crest.  The distance from the top of the berm to the base of the pad 

measures approximately 5 feet vertically.  The berm crest is approximately 5 feet 

wide and was constructed with 2H:1V exterior and 3H:1V interior side slopes.  The 

base of the pad was formed of either subgrade material scarified to a depth of 8 

inches and compacted to a minimum 90% of the Modified Proctor maximum dry 

density (ASTM Method D1557) or, as necessary, fill material was placed in 

maximum 12-inch-thick loose lifts compacted to a minimum 90% of the Modified 

Proctor maximum dry density (ASTM Method D1557).  The prepared base was 

graded with a minimum 2% slope toward the centerline and north end of the pad to 

direct fluid to the point of discharge into the stormwater pond. 

 

The stockpile pad construction incorporates a 60-mil smooth HDPE liner placed 

over the entire pad base and interior berm face on a 12-inch-thick liner bedding 

layer.  The synthetic liner was tied into a key trench located at the berm crest and 

is protected from damage during ore placement with a minimum 3-foot thick 

overliner layer comprised of minus 2-inch diameter crushed rock.  The design 

allows for ore to be loaded in multiple lifts to a maximum height of 40 feet above 

the top of the overliner layer with a minimum 10-foot set-back from the interior 

berm toe.  Ore is loaded and removed from the stockpile using off-road articulating 

dump trucks and over-the-road ten-wheel dump trucks and trailers.  A 20-foot wide, 

minimum 2-foot-thick ramp constructed with overliner material at the northwest 

corner of the pad provides vehicle access. 

 

Stormwater reporting to the pad is conveyed through a 5-foot-deep trapezoidal 

channel with a 10-foot-wide base into the stormwater pond.  A geonet-wrapped 

sediment barrier constructed at the channel inlet will minimize sediment transport 

into the pond.  The channel and the pond are double-lined and leak detected.  The 

secondary 60-mil HDPE smooth liner was placed over a subgrade and 12-inch-

thick bedding layer prepared to the same specifications used for the pad.  The 

primary liner is a 60-mil HDPE textured liner placed over an HDPE geonet that 

serves as an LCRS between the liners to convey any escaping solution to a subgrade 

leakage collection sump located in the center of the pond footprint.  The LCRS 

sump is filled with clean pea gravel encased in 10-oz/yd2 geotextile and can be 

evacuated through a 12-inch diameter HDPE inclined riser pipe perforated at the 

base and equipped with a dedicated submersible pump.  The LCRS sump has a 

constructed capacity of approximately 1,485 gallons. An EDC approved September 

2017, allows the installation of pumping equipment so the mine water trucks can 

pump directly from the pond verses using a suction truck. The equipment would 
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include a pumpback pipe, a shore-mounted diesel-powered pump, and a filling 

stand.  The diesel-powered pump may be replaced with an electric motor driven 

submersible pump in the future.  

 

In addition, an 80-mil HDPE geomembrane liner will be extended so the pipeline 

from the pumpback pipe to the filling stand will be on containment. The pump and 

filling stand will be installed on the lined area for the Underground Ore Stockpile 

Pad, so the system will be located on containment. The majority of the stormwater 

pond will be overlain with an additional 80-mill HDPE liner, which will be 

extrusion welded to the existing liner.    

 

The stormwater pond was constructed as an inverted square pyramid with 3H:1V 

interior side slopes and an interior dimension of 86 feet between the interior crest 

edges.  The pond crest is 20 feet wide and the pond depth varies from 12 to 12.5 

feet to allow a shallow gradient toward the LCRS sump.  The pond design volume 

is approximately 263,000 gallons, which will contain the volume from a 100-year, 

24-hour storm event reporting to the unloaded pad and the pond with a minimum 

1-foot freeboard remaining.  The maximum pond operational level for this 

contingency is 9.5 feet below the pond crest.  The pond can be evacuated to 

approved containment or for an approved use with a portable pump. 

 

No upgradient storm event run-on is intended to report to the ore stockpile pad or 

the stormwater pond.  A minimum 1.5-foot-deep v-ditch (1.5H:1V) was excavated 

around the upgradient perimeter of the components to divert upgradient surface 

flow. 

 

Arturo Ore Back Haul: An EDC to haul and process the Arturo oxide ore was 

approved July 2016 by the Division. The ore backhaul started the third quarter of 

2016. The Arturo ore is stockpiled on the Pipeline Oxide Ore Storage Pad (PLOR), 

the pad is currently permitted to stockpile oxide ore from both Cortez Hills Open 

Pit and Underground operations for processing.  

 

Petroleum-Contaminated Soil Management:  An EDC for a Petroleum-

Contaminated Soil (PCS) Management Plan (PCS Plan) was approved in April 

2010 by the Division.  The approved PCS Plan also allows for management of PCS 

transported from the Cortez Hills Expansion Project (NEV2007106), in accordance 

with the approved PCS Plan and the Division’s Guidance for Mine-Site PCS 

Management Plans.  After determination that it is not hazardous waste, the PCS 

may be provisionally placed with mine haul trucks at the approved location on the 

Facility waste rock dump.  The PCS must be segregated, labeled, and sampled by 

source type.  The PCS must remain retrievable while screening analyses are 

conducted.  Once analyses confirm the PCS does not exceed approved screening 

levels established by risk assessment, the PCS will be buried on the dump with 

additional waste rock.  PCS that exceeds screening levels must be removed and 

properly disposed off-site. 
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Tentative Plan for Permanent Closure: With the 2017 Renewal three backfill 

options for closing the Pipeline facility were proposed. The first plan backfills the 

Pipeline and Gap Pits resulting in a pit lake in the Crossroads pit. The second plan 

partially backfills the Pipeline Pit with all of the Gap Pit resulting in two pit lakes. 

The third plan partially backfills the Pipeline pit and all of the Gap Pit resulting in 

one pit lake spanning Pipeline and Crossroad.  

 

C. Receiving Water Characteristics 

 

The site hydrology in the vicinity of the deposit consists of a sodium/calcium 

bicarbonate dominated aquifer.  The overall groundwater quality at the site is 

generally good and meets all Profile I water quality reference values, with the 

exception of marginally elevated background levels of fluoride and TDS.  The pre-

mining average groundwater depth beneath the entire facility was approximately 

120 feet below ground surface.  Currently, the depth to groundwater is much greater 

than the original groundwater table depth due to the influence of on-going mine 

dewatering activities.  Groundwater quality in the vicinity of the main Pipeline 

facility (pit, tailings impoundments, heap leach cells, etc.) is monitored with eight 

dedicated alluvial wells and five dedicated bedrock wells.  The SAHL (Area 30) 

Facility groundwater quality is monitored with five dedicated alluvial wells and 

three dedicated bedrock wells. 

 

In 2014, rising nitrate + nitrite (as Nitrogen) concentrations in groundwater 

monitoring well SH-06A downgradient (northeast) of the SAHL facility exceeded 

the 10 mg/L Division reference value.  A detailed source investigation performed 

in 2014 and 2015 suggested that the source of the nitrate + nitrite exceedance was 

likely infiltration of residual contamination associated with historic process 

solution releases and not from any on-going leakage from process or non-process 

components was inconclusive. In October 2015, the Division issued a Finding of 

Alleged Violation and Order (FOAV/Order) to Barrick Cortez, Inc. to submit an 

EDC to install monitoring wells to delineate the nitrate plume; install at least one 

pump back well to control the plume (EDC previously received and approved 

August 2015); investigate near-by process components and previous surfaces 

releases as potential source(s); and provide a corrective action plan (CAP) for the 

Division approval to carry out the above tasks. An EDC was approved by the 

Division in August. In October 2015, the Division received an As-Built report 

indicating to convert SH-06A had been converted to a pump back well.  The 

contaminated groundwater is pumped from the well head via new and existing 

surface pipelines to the process circuit at the SAHL facility. An EDC was later 

approved by the Division in July 2016 to add 4 monitoring wells, two of the wells 

were screened deep within the alluvial aquifer (AW-13/OD and SH-06A/OD), from 

the soil borings AW-13/O and SH-06A/O and two of the wells were screened at 

shallow depth within the alluvial aquifer monitoring wells (AW-13/OS and SH-

06A/OS) to further assist with the delineation of the contaminant plume. The 

findings of the CAP investigation indicate neither process solution nor previous 

surface releases are likely causes of the nitrate/nitrite observed in the alluvial 
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aquifer. Instead, nitrification of ammonium in subsurface clays was postulated as 

the source of nitrogen and appears to be driven by dewatering activities associated 

with current and proposed open pit mining activities. An additional monitoring well 

(SH-06A/OD2) was approved in August 2017 to further assist in the delineation of 

the contaminate plume. By July 2018 the nitrate/nitrite concentrations has not 

reduced to below the Profile I reference value (10 mg/L), an EDC was approved by 

the Division to convert SH-06A/OD2 to a pump back well.  

 

D. Procedures for Public Comment 

 

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

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

published on the Division website: https://ndep.nv.gov/posts/category/land.   The 

Notice is being mailed to interested persons on the mailing list.  Anyone wishing to 

comment on the proposed Permit can do so in writing within a period of 30 days 

following the date the public notice is posted on the Division website.  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 or 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. 

 

E. Proposed Determination 

 

The Division has made the tentative determination to issue the renewed 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. 

https://ndep.nv.gov/posts/category/land
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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 wells.  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 (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 (the 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 (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. 
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