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Steve
Per our conversation earlier today here are copies of the most recent Borealis permit and fact
sheet. If during your investigation of the property you note any permit deficiencies, we most
certainly would be interested in that information. To our knowledge the site is currently in
compliance with our regulations. Compliance issues should be directed to Patrick Goldstrand as the
project assigned Compliance Inspector. Any permitting issues should be directed to Rob Kuczynski,
Regulation Branch Supervisor and/or Natasha Zittel, Permit Writer.
As we discussed your concerns about the handling of carbon are outside our purview. Our concern
would be that any possible improper handling of carbon material did not lead to degradation of soil
and/or waters of the State.
Feel free to contact me if you have any additional questions.
Regards,
Joe

Joe Sawyer, P.E., Chief
Bureau of Mining Regulation & Reclamation
Nevada Division of Environmental Protection
901 South Stewart Street, Suite 3002
Carson City, NV 89701
p: 775.687.9397 f: 775.684.5259
jsawyer@ndep.nv.gov
www.ndep.nv.gov

From: Patrick Goldstrand
Sent: Friday, December 09, 2016 9:04 AM
To: 'Scraigreno1@aol.com'
Cc: Joe Sawyer; Shawn Gooch; Todd Process; murray.bockhold@cibc.com; Rob Kuczynski
Subject: RE: Borealis Mine Site

Shawn gave me the short story on this. I was only out to Esmeralda on 12/7/16. Last I was out to
Borealis was 10/13/16. As you know my inspections are related to ensuring waters of the State are
not impacted by process solution and mining activity. My main concerns with the ponds are the leak
detections, liner integrity, and solution level/freeboard. Same with inspecting the process building.
The whole building is on liner that drains to the channel north of the ADR, which drains to the pond.

I haven’t noted large amounts of carbon on the ground outside ADR. With solution in the ponds, I
can’t tell if there is carbon in the bottom of the pond.
From: Scraigreno1@aol.com [mailto:Scraigreno1@aol.com]
Sent: Friday, December 09, 2016 8:11 AM
To: Patrick Goldstrand
Cc: Joe Sawyer; Shawn Gooch; Todd Process; murray.bockhold@cibc.com
Subject: Borealis Mine Site
Hi Patrick,
I had a long conversations with both Todd Process and Shawn Gooch during this weeks AEMA
convention about some serious issues at the Borealis Mine. Todd had noted some spilled carbon fines
outside the ADR plant during his recent reclamation site tour. I heard that you were doing a site tour
yesterday and had the opportunity to inspect this area. (or did you do Esmeralda?)
If you could speak to Shawn, he was given all the details of my concerns. I would also like to set up a
conference call between Murray Buckold, Joe, Shawn, Todd and yourself either this afternoon or
Monday for full disclosure that has to held in confidence. I can come down to your office if you would
like for this call.
Please let me know your availability and thanks
Steve Craig
10200 Shiloh Drive
Reno NV 89508
Cell 775-815-8456

FACT SHEET
(Pursuant to Nevada Administrative Code [NAC] 445A.401)

Permittee Name:

Borealis Mining Company, LLC

Project Name:

Borealis Mine Project

Permit Number:

NEV2005 101

Review type/Year/Revision:

Renewal 2016 Revision 00

A.

Location and General Description

Location: The Borealis Mining Project is located on the western flank of the Wassuk
Range and the east side of Fletcher Valley, approximately 12 miles southwest (by air) of
the town of Hawthorne, in Mineral County, Nevada. The project is located within the
Walker Lane Gold Belt and the historic Borealis Mining District (also referred to as the
Ramona, Hawthorne and Lucky Boy Districts).
The project is located within portions of Sections 8, 9, 10, 16, and 17, Township 6 North,
Range 29 East, Mount Diablo Baseline and Meridian. The entire project area is located
on public land within the Humboldt-Toiyabe National Forest, administered by the United
States Forest Service (USF$)-Bridgeport Ranger District.
Site Access. To access the Borealis Project site, proceed approximately 3 miles south
from Hawthorne on State Route 359 to Lucky Boy Pass Road. Proceed west on Lucky
Boy Pass Road approximately 9 miles to Forest Road (F.R.) -199.
Proceed south
approximately two miles to F.R.-026. Proceed east on F.R.-026 approximately one mile
to the Borealis Project.
General Description: Borealis Mining Company, LLC (Borealis), is a wholly owned
subsidiary of Waterton Global Mining Company LLC (Waterton) and the Permittee-of
Record for the Borealis Project. Annual ore processing is limited to 7.446 million tons,
with a project life expectancy estimated at 4.5 years, however this could change
depending on the outcome of current and future exploration activities.
The Borealis Project is designed to be constructed, operated and closed without any
discharge or release in excess of those standards established in regulation except for
meteorological events which exceed the design storm event.
Geology: The Borealis Mine is a disseminated gold deposit hosted in Miocene andesites.
The volcanic stratigraphy consists of flows, breccias and tuffs. Epithermal gold-system
alteration types identified during mining operations include argillic, advanced argillic,
propyllitic, silicic and an “acid-leached zone”. This acid leached zone contains quartz,
rutile, clinochlore, barite, and jarosite/alunite.
The argillic alteration zones are
characterized by the occurrence of kaolinite and montmorillonite clays.
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History. Historical records indicate that gold and silver mining has occurred at the
Borealis site since the 1930’s, however, it wasn’t until 1978, that Houston International
Minerals Company (HIMCO) discovered a commercially viable gold deposit. HIMCO’s
successor company Tenneco Resources placed the Borealis Mine into production in 1981,
as an oxide-ore, low-cost, cyanide heap-leach mining operation with a Merrill-Crowe
circuit for precious metals recovery. Tenneco Resources later sold its interests to Echo
Bay in 1986 and at the cessation of mining in 1991, a total of 10.7 million tons of ore had
been processed and approximately 635,000 ounces of gold had been recovered. Although
significant sulfide-bearing gold deposits were encountered during Borealis Mine
development, the sulfides were never mined.
During the life of the mine, five open pits and their associated waste rock dumps were
developed (Borealis, East Ridge/Goidview, Deep Ore Flats, Freedom Flats and Northeast
Ridge) and five heap leach pads (HLP #1 through #5) were constructed. Two of the pits,
the Borealis and Deep Ore Flats pits were completely backfilled with waste rock and the
six waste rock dumps and five heap leach pads were subsequently regraded and re
vegetated. A small pit lake has formed in the East Ridge/Goldview Pit.
Following mine closure in 1991, Santa Fe Pacific Gold Corporation (Santa Fe) and
Cambior Exploration USA, Inc. (Cambior) each independently conducted exploration on
the Borealis property throughout the 1990’s.
Gryphon Gold Corporation (Gryphon) purchased Borealis from Echo Bay in 2004 with
the intention of expanding several existing pits, re-working the heap leach pads and waste
rocks dumps, and construct a new cyanide heap leach pad for gold recovery, all within
the footprint of the previous Borealis Mine disturbance. A new Water Pollution Control
Permit application was submitted by Borealis Mining Company (a wholly owned
subsidiary of Gryphon) in February 2005 and became effective on 28 January 2006.
Most of the initial site activity was confined to exploration with a minimal amount of
construction activity. All activity at the Borealis site was suspended on 27 November
2006 and on 9 January 2007 the facility entered “Temporary Closure” status.
In early 2011, high gold prices and the availability of additional financing lead to a
resumption in construction activity at the Borealis site and on 29 November 2012, the site
was able to return to active cyanide leaching operations. In February 2013, Borealis
Mining Company changed its name to Borealis Mining Company, LLC to reflect their
Joint Venture with Waterton Global Value LP.
B.

Synopsis
Mining: Long-term plans indicate that the Permittee will return to active surface mining
with the expansion of five previously mined pits: Freedom Flats, Borealis, East
Ridge/Goldview, Northeast Ridge, and Polaris (formerly referred to as Deep Ore Flats).
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freedom Flats Pit—The existing Freedom Flats Pit was first mined in 1986 and
ore production from the pit continued for about 2V2 years. The Permittee intends
to mine approximately 1.5 million tons of ore from the pit over the life of the
project.
•

Borealis Pit—The existing Borealis Pit was first mined in 1981 and backfilled in
1986. The Permittee intends to mine approximately 841,000 tons of ore from the
pit over the life of the project.

•

Polaris Pit (Deep Ore Flats Pit)—The Deep Ore Flats Pit was mined and
backfilled during the mid 1980’s. The Permittee renamed this pit the Polaris Pit
in 2005 and intends to mine approximately 559,000 tons of ore over the life of the
project.

•

Fast Ridge/Goidview Pit—The Permittee intends to expand the existing East
Ridge/Goldview Pit and mine up to 1.5 million tons of ore over the life of the
project. The current plan is for the pit to be deepened by about 75 feet (ft) to a
final floor elevation of 7,330 ft above mean sea level (amsl). Groundwater in the
area of the pit is 7,100 ft amsl. Currently there is a small pit lake (referred to as
the East Ridge/Gold View Pit Lake) that has formed as a result of the
accumulation of surface water. The pit lake occupies a footprint of approximately
0.33 acre with a surface elevation of 7,395 ft amsi and had an average pH of
approximately 2.87 standard units (SU) during 2012. For additional details
regarding pit lake management, refer to the section “Receiving Water
Characteristics—Pit Lake
“.

•

Northeast Ridge Pit—The Permittee intends to mine approximately 744,000 tons
of ore from the existing Northeast Ridge Pit over the life of the project.

Waste Rock Facilities (WRfs): The Perniittee intends to expand the Freedom Flats,
Borealis, East Ridge/Goldview, and Northeast Ridge Waste Rock Facilities (WRFs).
Characterization results (including MWMP-Profile I and Acid-Base Accounting results)
indicate that most of the waste rock from the Borealis site has the propensity to be acid
generating. However, none of the historic WRFs have shown any evidence of acid rock
drainage (ARD). The Permittee will continue to characterize waste rock as mining
progresses.
•

Borealis WRF—The Borealis WRF is comprised of two WRFs: The South
Borealis and North Borealis WRFs. The South Borealis WRF will be located
south of the Borealis Pit will have the capacity to store 5.92 million tons of waste
rock from the Freedom Flats and Borealis Pits. The North Borealis will be
located northeast of the Borealis Pit and will have the capacity to store 1.72
million tons of waste rock from the Borealis Pit.

•

Polaris WRf—The Polaris WRF will be located south of the Polaris Pit. Current
plans indicate the storage capacity will be approximately 2.41 million tons of
waste rock.
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•

East Ridge/Goidview WRF—In 1987, the East Ridge/Goidview WRF was
recontoured as part of the reclamation activities at the Borealis Mine site. Current
plans indicate that the WRF will be expanded both vertically and laterally to store
an additional 1.56 million tons of waste rock.

•

Northeast Ridge WRF—The Northeast Ridge WRF was closed in 1990. Current
plans indicate that this WRF will be expanded to store an additional 1.7$ million
tons of waste rock.

•

Freedom flats, Goidview and Deep Ore Flats WRF--The Freedom Flats,
Goldview and Deep Ore Flats WRF were reclaimed and the bond released. These
WRFs will not be disturbed.

Processing: Run-of-mine (ROM) ore or previously leached ore removed from the
existing heap leach pads (HLPs) is crushed and screened in closed circuit to a nominal
size between ‘/2 and 3/4-inch diameter. Depending on metallurgical testing results of the
ROM ore, a gravity circuit may be operated to recover any of the coarse gold. A small
stockpile is maintained in order to provide a continuous supply of crushed ore to the heap
leach facility, in the event the crushing and screening plant is down for maintenance.
Crushed ore is conveyed to the HLP where it is agglomerated with lime, cement, and
dilute cyanide solution prior to placement on the HLP. The agglomeration drum is
located on a lined portion of the HLP for containment.
Heap Leach Pad, Process Solution Conveyance, and Process Solution Ponds: The five
existing HLPs numbered 1 through 5 were constructed during the early 1990’s and were
all reclaimed by 1995. Designs for a new pad (HLP#6), a pregnant pond and a
barrenlstormwater pond, were included in the new facility Permit approved by the
Division in January 2006, and the designs were later revised as a minor modification in
October 2009. At the time of the 2006 approval, leached ore from the existing HLP#1
and HLP#3 would be placed on a new pad (HLP#6) and re-leached. New ore generated
from the expansion of the Freedom Flats, Borealis, Polaris (Deep Ore Flats), East
Ridge/Goldview, and Northeast Ridge surface mines will be placed on the new pad at a
later date.
HLP#6--HLP #6 is designed for construction in three phases: Phase 1A, approximately
406,200 square feet (sq if); Phase 13, approximately 399,500 sq if; and Phase 2,
approximately 1,269,800 sq ft. The Permittee estimates that 10 million tons of gold
bearing ore will be loaded onto the heap leach pad during the life of the project.
Maximum stack height above the liner surface is limited to 260 ft with a maximum
cyanide solution application rate of 0.005 gallons per minute per square foot (gpm/sq if).
Phases 1A, lB and 2 were initially projected to occupy a footprint with combined area of
2,075,500 sq ft and would be located north of the existing HLP#2, within the reclaimed
area of the old process plant site.

P.
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In response to changes in their short term and long term mine development strategies, the
Permittee proposed a Minor Modification to the approved HLP#6 design. The Minor
Modification was submitted on 12 August 2009; revised and re-submitted on 15
September 2009; and approved by the Division on 13 October 2009.
In the approved design, the HLP#6 foot print was decreased to 1,518,300 sq ft(including
the perimeter berm) and the amount of ore placed on the pad reduced to 7.9 million tons.
HLP#6 was to be constructed in two phases (Phases YA and 13); while construction of
Phase 2 was postponed indefinitely. Phases 1A and 13 each occupy a footprint of
759,150 sq ft with a capacity of 3.95 million tons of ore. Maximum HLP height was
reduced from 260 ft to a new limit of 200 ft above the liner surface with a lift height of
approximately 25 ft. Maximum cyanide solution application rate is 0.005 gpm/sq ft.
HLP#6 consists of a lined leach pad, pond, solution channel and pipelines, surrounded by
a 2-foot high (minimum) perimeter berm which also serves as an access roadway. The
HLP is underlain by a 12-inch thick prepared subbase of native and amended soil and
compacted to a minimum of 95-percent maximum dry density (American Society for
Testing and Materials [ASTM] D698) and a maximum in-place permeability of 1x106
centimeter per second (m/sec). A 60-mil high-density polyethylene (HDPE) liner
(textured side face down) overlies the subbase and a 12-inch thick protective layer of
minus Y2-inch diameter crushed and screened ore overlies the 60-mi! HDPE.
A network of perforated 4-inch diameter Advanced Drainage Systems (ADS) pipe is
placed on the protective layer to promote leach solution and stormwater flow off the
leach pad. The piping has been sized to collect and convey 100 percent of the solution
flow and any increases in the flow due to storm events. The pipes are spaced on 20-ft
centers with a maximum run of about 200 ft and encapsulated in a 24-inch thick layer of
aggregate over the entire leach pad. Aggregate is placed around the pipes to promote
solution drainage into the collector pipes as well as to provide protection to the pipe
network during construction and heap leach pad loading.
Lateral collectors convey the pregnant leach solution to 8-in diameter dual-wall, “plain
end” N-12 ADS header pipes pipe, sized to collect and convey 100 percent of the solution
flow and any increases in the flow due to storm events. In addition, the pipe sizing also
accounts for expected reductions in pipe cross-sectional areas (e.g. deflection) due to
leach pad loading. On the south side of the leach pad, the perforated headers transition to
solid HDPE headers. Phase 1A and Phase YB each have their own dedicated header
pipes.
The 8-inch diameter N-12 ADS pipes connect to 8-inch diameter solid wall HDPE pipes
at the HDPE-lined exit notches located on the west perimeter berm of the Phase YA and
YB pads. Each exit notch invert will be below the lowest level of any leach pad floor
liner, limiting the transient head on the liner system to 1 foot or less. Beyond the exit
notches, the HDPE pipes are placed in an 80-mi! HDPE lined ditch (see Pipe
Containment Channel, below).
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The ditch liner is fusion welded to the 60-mu HDPE HLP#6 liner. The lined ditch serves
as secondary containment for the 8-inch diameter HDPE pipes. All solutions, including
stormwater run-off, exit the west side of the pad perimeter berm and will be directed to
the Pregnant Solution Pond (Preg Pond) or to the Barren Solution (Barren Pond) for
recycling back to HLP#6. Stormwater runoff from HLP#6 is also transported in the
solution collection header pipes along with the leachate.
Approximately 1.3 million tons of spent leach ore from existing HLP#l and HLP#3 will
be crushed, agglomerated and loaded onto the Phase 1A HLP. Following the removal of
approximately 600,000 tons of spent leach ore from HLP# 1, construction of Phase 13
will begin.
Each phase of construction will require the removal and stockpiling of all vegetation and
topsoil prior to any grading. Soil material unsuitable for construction will be removed
from the perimeter embankment foundation and replaced with random fill as required by
the grading plan. Materials unsuitable for engineered fill will be stored in the growth
media stockpile.
The topography at the HLP#6 slopes to the west at approximately 5 percent; therefore
significant excavation is not required. Berm construction in this area will be less than 20
ft in height. Maximum cut is approximately 22 ft and the maximum fill for the perimeter
is about 19.5 ft.
HLF#6--Phase 2: A Minor Modification approved by the Division 9 August 2013,
authorized the design, construction, operation, and closure of HLP#6--Phase 2. As stated
previously, plans for Phase 2 were included in the February 2005 Permit Application
Submittal and approved by the Division in January 2006, but indefinitely postponed in
October 2009.

HLP#6--Phase 2 will be constructed adjacent to HLP#6 Phase 1A, on the south
embankment. HLP#6 (Phases YA and 13) total approximately 41.3 acres with a
combined HLP ore capacity of approximately 6 million tons. Phase 2 will add an
additional 13.5 acres for a total capacity of approximately 10 million tons and will
encompass 54.8 acres.
The Phase 2 design is identical to Phases 1A and lB. Phase 2 will be underlain by a 12inch thick prepared subbase of native and amended soil and compacted to a minimum of
95-percent maximum dry density (ASTM D698) and a maximum in-place permeability
of 1x106 cm/sec. A 60-mu HDPE liner (textured side face down) will overly the subbase
and a 12-inch thick protective layer of minus ‘/2-inch diameter crushed and screened ore
overlies the 60-mi! HDPE. The protective layer will be comprised of fines from the
crushed and screened spent ore from the existing East Ridge Pit, East Borealis WRF, and
HLP#3.
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A network of perforated pipes will be placed on top of the Phase 2 liner system to
promote leachate and storm water collection from the leach pad to the
AdsorptionlDesorption!Regeneration (ADR) Plant. These pipes will be encapsulated in a
24-inch thick layer of clean gravel placed over the entire leach pad. The clean gravel will
be placed around the pipes to promote solution drainage into the collector pipes as well as
to provide protection to the pipework during initial loading of the ore.
The pipe network, gravel and ore placement are intended to limit hydraulic head on the
liner to less than 1 foot on average under normal HLP operating conditions. To provide
less than 1-foot head on the liner system, the solution collection pipework consists of 4inch diameter perforated ADS N-12 pipes. The collection pipes are designed to flow less
than 50-percent full at an application rate of 0.OO5gpm/sq ft over an area of 5,855 sq ft.
The 4-inch diameter collector pipes will be spaced on 20-foot centers and have a
maximum length of approximately 300 ft. Where the collector pipes are longer than 300
fi, the spacing has been reduced to 10-foot centers to collect and convey 100 percent of
the solution flow from the contributing area and minimize the head on the HLP liner
system. The 4-inch diameter collector pipes convey leachate to the 10-inch diameter
collector pipes.
HLP#6--Phase 2 will have an approximate 5-percent slope towards the west. Small
intermediate clay berms covered with HDPE liner have been constructed at intervals to
slow down the leachate within the HLP. A 10-inch diameter perforated ADS N-12
collector pipe is installed on the upstream toe of each intermediate berm to collect flows
The 12-inch diameter solid wall ADS N-12 header pipes
from the collector pipes.
collect flows from the 10-inch diameter collector pipes and convey flows mainly along
the exterior berm to the pad connection with Phase 1A. Within the pad connection, the
12-inch diameter header pipe transitions to a 14-inch diameter HDPE pipe with an inside
diameter of approximately 12 inches. The pipes were designed to convey the 2000 gpm
maximum design flow rate for the HLP#6 Phase 2.
The Minor Modification also included the construction of a new stormwater storage pond
(Phase 2 Stormwater Pond) and three new bedrock monitoring wells (PMW-2A, PMW-4
and PMW-5). Refer to the subsections “Solution Ponds” and “Receiving Water
Characteristics” for additional details.
Pipe Containment Channel: The Pipe Containment Channel conveys solution to the
Pregnant Solution Pond and BarrenlStormwater Solution Pond, both located
approximately 640 ft southwest of HLP #6. Pond solutions can be returned to either HLP
#6 or conveyed to the ADR plant.
The solution channel starts on the northwest corner of the Phase 1 A HLP and terminates
on the northeastern corner of the pregnant pond. The channel is approximately 800 ft
long with slopes ranging between 1.5 and 22 percent. There is a roadway crossing about
halfway down the channel consisting of four, 36-inch diameter HDPE culverts.
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The solution channel and roadway crossing were designed with Phase 1A and 13 HLP to
accommodate 100 cubic feet per second (cfs). The design flow at that time was based on
Phase 1A covered with drain rock and Phase lB with liner only. Since then Phase 1A is
now heaped in excess of 25 ft and Phase 1 B is covered with drain gravel and a portion is
heaped. The maximum peak flow for the solution channel from Phases 1A, 13 and 2
combined is 94 cfs with an estimated time of concentration of 30 minutes.
Since all of the process solution will be contained within the solid HDPE pipes and only
storm water runoff will be conveyed in the channel, the channel is single-lined. The
channel liner system consists of a 60 mu HDPE overlain by an 80 mu HDPE rub sheet.
The solution collection piping for Phase 1A and Phase 2 HLPs is conveyed underneath
the weir in a geomembrane “burrito” until the pipes daylight into the channel. Near the
end of the solution channel the pipes from Phases YA, lB and 2 join into one 14-inch
diameter HDPE pipe connected to the pregnant tank at the ADR Plant. The pregnant tank
is equipped with and overflow that is piped to the Pregnant Solution Pond
Solution Ponds—Three solution ponds (Pregnant, Barren, and the proposed Phase 2
Stormwater Pond) are located downgradient of the HLP#6--Phase YA and the existing
HLP #2. The double-lined and leak detected Pregnant and Barren ponds were initially
designed for use as process solution ponds. With the expansion of the ADR Plant,
process fluid application rate and the 24-hour required drain down capacity has increased
significantly. To accommodate the combined volumes of the process ponds, the 100year, 24-hour storm event, and the 24-hour HLP draindown, a total pond capacity of
11.26 million gallons is required.
With the Permittee opting to use existing steel tanks at the ADR facility for process
solution management, the existing Pregnant and Barren ponds and the proposed Phase 2
Stormwater Pond will be used exclusively for the management of stormwater and
solution drain down. The existing Pregnant, Barren, and the new Phase 2 Stormwater
Pond have a combined volume of 13.36 million gallons at 2-ft of freeboard and have
sufficient capacity to contain the average operational pond volume, the 100-year, 24-hour
storm event, and a 24-hour HLP draindown. It is currently anticipated that all of the
ponds will be converted to evapotranspiration (ET) cells at the time of closure.
The double-lined Pregnant Pond is constructed on the west side of HLP #6. The pond
occupies a footprint of approximately 200 ft by 307 ft with a depth of 20 ft. Volume at 2
ft of freeboard is approximately 4.48 million gallons. The subbase consists of 6-inch
thick prepared subgrade, overlain by a 60-mil HDPE liner to serve as a secondary liner,
and is graded to allow drainage to a Leak Collection and Recovery $ump (LCRS),
located midway on the west side of the pond floor.
The secondary liner is overlain by a layer of 80-mu HDPE “Drain Liner”, to serve as the
primary liner and to provide a leakage solution pathway into a 2,400-gallon HDPE-lined
LCRS, filled with pea gravel. Assuming 30 percent porosity, the available sump capacity
is approximately 750 gallons. An 8-inch diameter HDPE pipe is placed on the interior
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face of the pond and extends into the gravel filled sump between the liners for use in
removing any collected solution. The collected solution can be pumped to the pond or to
the ADR Plant.
The double-lined Barren Pond is constructed on the south side of HLP#6 and adjacent to
the Pregnant Pond. The pond occupies a footprint of approximately 25$ ft by 37$ ft with
a depth of 10 ft. Volume at 2 ft of freeboard is approximately 4.48 million gallons. The
base will consist of a 6-inch thick prepared subgrade, overlain by a 60-mil HDPE liner to
serve as a secondary liner, and graded to allow drainage to a LCRS, located midway on
the west side of the pond floor.
The secondary liner is overlain by $0-mil HDPE “Drain Liner”, to serve as the primary
liner and provide a seepage solution pathway into a 2,400-gallon HDPE-lined LCRS,
filled with 3/4-in diameter pea gravel. Assuming 30 percent porosity, the available sump
capacity is approximately 750 gallons. An 8-inch diameter HDPE or polyvinyl chloride
(PVC) pipe will be placed on the interior face of the pond extending into the gravel-filled
sump between the liners for use in removing any collected fluids. A submersible pump is
placed in the pipe to evacuate any collected fluids. Collected solution is either returned
to the pond or to the ADR Plant.
The proposed stormwater pond will be constructed with an LCRS system consisting of an
80 mu DrainlinerTM HDPE and a secondary 60 mu HDPE. The space between the liners
will drain to a sump filled with gravel. from the sump any collected solution can be
removed via an 8-inch diameter HDPE or polyvinyl chloride (PVC) pipe will be placed
on the interior face of the pond extending into the gravel-filled sump between the liners
for use in removing any collected fluids. A submersible pump is placed in the pipe to
evacuate any collected fluids. Collected solution is either returned to the pond or to the
ADR Plant.
Adsorption/Desorption/Recovery (ADR) Circuit—The ADR processing plant is housed
on a concrete-lined area with a stem wall and a containment capacity of 110-percent of
the volume of the largest tank/vessel in the plant. The concrete floor is graded to drain
any overflow into the double-lined BarrenlStormwater pond. The ADR circuit and its
associated pipelines and pumps have been designed to manage solution from normal
precipitation events.

Pregnant leach solution is conveyed via the pregnant solution pipeline to the ADR plant.
The pregnant solution is pumped to a feed box in the carbon-in-column (CIC) circuit
where it is contacted with activated carbon for extraction of the gold via carbon
adsorption. The CIC circuit will consist of one train of five columns and operate in
counter current mode. Solution from the last column overflows to the barren tank where
liquid sodium cyanide, fresh water and anti-scalent will be added on an as-needed basis
prior to the solution returning to the heap leach pad for additional leaching of the ore.
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Loaded carbon from the first column will be conveyed to the carbon stripping circuit,
where it will be washed with dilute hydrochloric acid for removal of scale and then
stripped in a pressure stripping circuit. Pregnant solution from the carbon strip circuit
will be pumped through electrowiirning cells where the gold will be plated onto steel
wool. The steel wool will be washed to remove the gold-laden sludge, combined with
the sludge pumped from the bottom of the electrowinning cells and dewatered in the filter
press. The sludge will be manually removed from the filter press and then heated in a
The retort residue will then be combined with
mercury retort for mercury removal.
fluxes and heated in an induction furnace to produce gold doré, which will be shipped off
site for refining.
Stormwater Management: The stormwater diversion channels have been designed and
will be constructed at various locations to safely transport the peak flow from a 100-year,
24-hour storm event. The diversion channels are located south of HLP#6 and to the east
of the existing HLP#3. All diversion channels will be either v-ditches or trapezoidalshaped channels having 2 horizontal to 1 vertical side slopes and rip-rap lining.
An Engineering Design Change (EDC) approved by the Division October 7, 2011,
authorized the rerouting and resizing of the previously approved diversion channel in an
effort to redirect an existing drainage around the HLP to natural drainages. In addition, a
berm was proposed for construction to direct storm flow away from the pregnant and
barren ponds. The top surface of the berm was designed and sized to accommodate
small motor vehicle access.
To better analyze flow patterns for the Borealis site, the drainage area was divided into
two separate drainage basins identified as Drainage Basin-i (DB-1) and Drainage Basin2 (DB-2). For the flow analysis, DB-lcontains the upland flow which will be diverted
around the proposed leach pad via a diversion ditch and then reconnected to the existing
drainage path north of the HLP. DB-2 contains the on-site flow directed away from the
Pregnant and Barren Solution Ponds and then reconnected to an existing drainage path to
the south.
Site specific point precipitation frequency estimates, compiled from National Oceanic
and Atmospheric Administration (NOAA) Atlas 14, were used to develop the required
engineering design calculations. Because of the large surface area of Drainage Basin-i,
the TR-55 Method was used to determine the resultant storm event flows from the 10, 25
and 100 year-24 hour storm event. In addition, DB-i was further subdivided into subbasins, identified as SB-lA through SB-1G. For DB-2, the Rational Method was used to
determine the resultant storm event flows from the 10, 25 and 100 year-24 hour storm
event.
Hydrology Calculations included in the EDC submittal indicated that for DB-1, storm
event flows ranged from a low of 197 cfs for the 10-year event to 4i6 cfs for the 100-year
event. For DB-2, storm event flows ranged from a low of 48 cfs for the 10-year event to
$9 cfs for the 100-year event.
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For design purposes, Diversion Channel-I(DC-1) was sized to accommodate a design
flow of 416 cfs from DB-1. To accommodate the various slopes and cross sections
throughout the length of the channel, DC-i was further divided into six sub-sections,
referred to as DC-l.i through DC-1.6.
Rip-rap was selected for channel protection due to readily available sources on-site. The
riprap D50 design size was based on the hydraulics of DC- 1.4 (lowest velocity) and DC1.6 (highest velocity). Within DC-1.4, an 18-inch layer of rip-rap with a D50 of 9 inches
is required. Within all other sections of the channel, a 3-foot layer of rip-rap with a D59
of 18 inches is required. The riprap will be placed on a geotextile fabric to minimize
erosion of the existing soils beneath the riprap.
A sediment basin is proposed on upstream end of DC-i and has been sized to
accommodate 240 cubic yards (cu yd) of annual sediment volume generated from the
undisturbed natural slopes. Sediment generated from existing roads and mining
disturbance will be captured in sediment traps or other storm water controls near the
sediment source as part of the Storm Water Pollution Prevention Best Management
Practices plan for the site.
A stilling basin was considered for the outlet of DC-i. However, the velocity within the
natural drainage course (13 fl/see) was greater than the velocity at the outlet of DC-i (12
ft/sec). Therefore, a stilling basin was not considered necessary at the outlet of DC-i.
DB-2 has many naturally occurring drainage paths that are capable of accommodating
storm events occurring on a regular basis. Many of these natural drainage paths flow
toward the Pregnant and Barren Ponds. A large drivable berm is proposed to divert the
100-year storm flows to the south away from the pregnant and barren ponds.
C.

Receiving Water Characteristics:
Surface Water: The watershed associated with the Borealis Mine site is approximately
2,400 acres of which approximately 441 acres are located upgradient of the project
boundary. There are no perennial streams in the project area, however several unnamed
ephemeral streams trend to the southwest through the project area into Mud Spring
Canyon. No springs have been identified during previous mining operations or during
the most recent site investigations in 2004. Two above-ground, man-made catchment
facilities were constructed in fenced areas northeast of HLP#4 and south-southwest of the
Borealis site for use by wildlife.
Groundwater: Mine groundwater gradient follows topography northeast to southwest.
Recharge to the groundwater system in the Borealis Mine-Powell Valley area is primarily
from snowmelt and rainfall in the Wassuk Range to the east. Groundwater flows laterally
through the range front through sediments and fractured rock into Fletcher Valley west of
Mud Spring. Winter and late spring appear to be the most active recharge periods. Depth
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to groundwater beneath the HLP#6 site and the process solution ponds occurs in bedrock,
approximately 143 feet below ground surface (ft bgs) and 189 ft bgs, respectively.
The most recent environmental assessment by the USFS (2004) found no evidence of
groundwater in the older and younger gravels that cover the bedrock at the Borealis site.
The only exception is the seasonal occurrence found in the localized area surrounding the
East Ridge/Goldview pit (see below).
Hydro-Search, Inc (Hydro-Search) conducted a comprehensive bedrock groundwater
evaluation in 1981. Some confirmatory measurements were collected during the 2004
site assessment with an additional assessment to be performed during 2005. The results
from the Hydro-$earch evaluation showed that groundwater was present in the bedrock,
however, it appears to be highly compartmentalized due to the numerous fault structures
with movement between compartments extremely limited, and is of insufficient quantity
for use as make-up water.
Because of the highly compartmentalized nature of the bedrock groundwater,
groundwater depths vary throughout the Borealis Mine site and range between 44 ft bgs
(725$ ft amsl) at well WX-7 near the existing Leach Pad 5 on the eastern boundary of the
Borealis Mine site to 436 ft bgs (6699 ft amsl) at well WX-5 outside of the northern
boundary of the Borealis Mine site. It should be noted that four wells (WX-1, WX-2,
WX-9 and WX-13) located in the Freedom Flats Pit area on the southwestern boundary
of the Borealis Mine site, have been drilled to depths greater than 500 ft bgs (less than
6,500 ft amsl) and are dry. Background water quality is characterized by TDS, arsenic,
sulfate and manganese concentrations that exceed the Profile I reference values. The
bedrock groundwater is not suitable as a potable water source.
Water for the Borealis project is obtained from two production wells (PW-1 and PW-2)
located approximately 5 miles southeast of the Borealis Mine site. Water quality from
these wells met the Profile I standards during Echo Bay’s operation and there is no reason
to believe that the water quality has degraded. Average water usage for processing, heap
leaching, dust suppression and other activities is estimated at 825 gallons per minute.
Water will be stored in a 25,000-gallon raw water tank adjacent to the ADR plant.
Monitoring Welts. Four alluvial monitoring wells (MW-175S, MW-176S, MW-177S,
and MW-l78S) and eleven bedrock groundwater monitoring wells (PMW-2, PMW-2A,
PMW-3, PMW-4, PMW-5, MW-170, MW-174, MW-175D, MW-176D, MW-177D, and
MW-178D) are permitted at the Borealis site. Alluvial wells MW-175S and MW-176S
and bedrock wells MW-170 and MW-174 are dry.

Background water quality is characterized by TDS, arsenic, sulfate and manganese
concentrations that exceed the Profile I reference values. In addition, water quality at
MW-177S and MW-l77D has shown exceedences of selenium, sulfate, nitrate, TDS and
on occasion, detectable WAD cyanide. The bedrock groundwater is not suitable as a
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potable water source. Monitoring wells, their locations, groundwater and completion
depths, and status are listed below:
Table 1—Alluvial (Shallow) Monitoring Well Data
Monitoring
Well
MW-175S

Location

UpgradientofHLP#6and
downgradient_of existing_HLP#3
Upgradient of HLP#6 and
MW-i76S
downgradient_of_existing_HLP#4
Upgradient of HLP#6 and
MW-i 77S
downgradient_of existing_HLP#5
Downgradient of the
MW-178S
Barren/Stormwater_Pond
Table 1—Bedrock (Deep) Monitoring Well Data
Monitoring
Well
PMW-2
PMW-2A

PMW-3
PMW-4
PMW-5

MW-170
MW-i74
MW-i 75D
MW-i 76D

MW-177D
MW-178D

D.

Location
Downgradient of HLP#6
Replaces PMW-2 ( in footprint of
HLP#6-Phase 2 expansion),
downgradient of HLP#6 and west of
HLP#6-Phase_lB
Downgradient of HLP#6
Downgradient and west of HLP#6Phase_2
Replaces MW-i 74 (now plugged
and abandoned), downgradient of
historic HLP5#i and #2 (now in
closure) and west of the new
Stormwater Pond
Downgradient of HLP#6 and historic
HLPs#1 and #2 (now in closure)
Downgradient of HLP#6 and historic
HLPs#i and #2 (now in closure)
Upgradient of HLP#6 and
downgradient of historic HLP#3
(now_in_closure)
Upgradient of HLP#6 and
downgradient of historic HLP5#4
and_#5_(now_in_closure)
Upgradient of HLP#6 and
downgradient of historic HLP5#4
and_#5_(now_in_closure)
Downgradient of future heap leach
pad_in_the_“Coal_Valley_Formation”

Groundwater Depth/Completion Depth
(ft bgs/ft bgs)
--/109

Status

—/20

Dry

62/69

Operational

189/200

Operational

Groundwater Depth/Completion Depth
(ft bgs/ft bgs)
126/239

Status

Dry

TBD/240

To be plugged and
abandoned
Under Construction

148/240
TBD/240

Operational
Under Construction

TBD/240

Under Construction

--/100

Dry

--/98
145/280

Dry, to be plugged
and abandoned
Operational

48/ill

Operational

55/112

Operational

203/240

Operational

Procedures for Public Comment:

The Notice of the Division’s intent to issue a Permit renewal authorizing the facility to
construct, operate and close, subject to the conditions within the Permit, is being sent to
the Mineral County Independent in Hawthorne, NV for publication. The Notice is
being mailed to interested persons on the Bureau of Mining Regulation and Reclamation
mailing list. Anyone wishing to comment on the proposed Permit can do so in writing
within a period of 30 days following the date of public notice. The comment period can
be extended at the discretion of the Administrator. All written comments received during
the comment period will be retained and considered in the final determination.
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Anyone wishing to comment on the proposed Permit could do so in writing within a
period of 30 days following the date of public notice. The comment period could also be
extended at the discretion of the Administrator. All written comments received during
the comment period were retained and considered in the final determination.
E.

Proposed Determination:

The Division has made the tentative determination to issue the renewed Permit.
F.

Proposed Limitations, Schedule of Compliance, Monitorin%, Special Conditions:

See Section I of the Permit.
G.

Rational for Permit Requirements:

The facility is located in an area where annual evaporation is greater then annual
precipitation. Therefore, it must operate under a standard of performance which
authorizes no discharge(s) except for those accumulations resulting from a storm event
beyond that required by design for containment.
The primary method for identification of escaping process solution will be placed on
required routine monitoring of leak detection systems as well as routinely sampling
downgradient monitoring 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 United States 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 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
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Service at 1340 financial Boulevard, Suite 234, Reno, Nevada 89502-7147, (775) 8616300, for additional information.
Prepared by:
Date:

Natasha Zittel
$ September 2016

Revision 00:

2016 Permit Renewal
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STATE OF NEVADA
Department of Conservation and Natural Resources
Division of Environmental Protection
Bureau of Mining Regulation and Reclamation
Water Pollution Control Permit

Permittee:

Borealis Mining Company, LLC
Borealis Mine Project
230 S. Rock Btvd, Suite 30
Reno, NV 89502

Permit Number:

NEV20051O1

Review Type/Year/Revision:

Renewal 2016, Revision 00

Pursuant to Nevada Revised Statutes (NRS) 445A.300 through 445A.730, inclusive, and
regulations promulgated thereunder by the State Environmental Commission and
implemented by the Division of Environmental Protection (the Division), this Permit
authorizes the Permittee to construct, operate, and close the Borealis Mine Project, in
accordance with the limitations, requirements and other conditions set forth in this
Permit. The Permittee is authorized to process up to 7,450,000 tons of ore per year.
The facility is located in Mineral County, within Sections 8 9, 10, 16, and 17, Township
6 North, Range 29 East, Mount Diablo Baseline and Meridian, approximately 12 miles
southwest (by air) of the town of Hawthorne, Nevada.
,

The Permittee must comply with all terms and conditions of this Permit and all applicable
statutes and regulations.
This Permit is based on the assumption that the information submitted in the application
of 15 January 2016, as modified by subsequent approved amendments, is accurate and
that the facility has been constructed and is being operated as specified in the application.
The Permittee must inform the Division of any deviation from, or changes in, the
information in the application, which may affect the ability of the Permittee to comply
with applicable regulations or Permit conditions.
This Permit is effective as of 23 September 2016, and shall remain in effect until 2$
January 2021, unless modified, suspended, or revoked.
Signed this

day of September 2016.

/QI 4L

(sep))awyer, P
Chief Bureau qtining Regulation and Reclamation

Borealis Mining Company, LLC
Borealis Mining Project
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Page 2 of 14

I.

Specific facility Conditions and Limitations
A. In accordance with operating plans and facility design reviewed and approved by
the Division the Permittee shall:
1. Construct, operate, and close the facility in accordance with those design
plans;
2. Contain within the fluid management system all process fluids including all
meteoric waters which enter the system as a result of the 25-year, 24-hour
storm event; and
3. Not release or discharge any process or non-process contaminants from the
fluid management system.
B. Schedule of Compliance: None Required
C. The fluid management system covered by this Permit consists of the following
process components:
1. Lined heap leach pad (HLP-6) and solution collection area;
2. Solution collection pipe and lined solution collection ditch;
3. Leak detection system for the pad, solution collection area, and collection
ditch;
4. Double-lined Pregnant, Barren solution ponds and Phase 2 Stormwater Ponds
and corresponding leak detection systems;
5. Transfer pipes, valves, and pumps used in conveyance, control, or detection of
process fluids between process components; and
6. Adsorption Desorption Regeneration Plant including but not limited to, the
containment system, all tanks, basins, sumps, pumps, and piping necessary to
interconnect the components within the building.
,

D. Monitoring Requirements:
Parameter

Identification

1. Water Supply Wells
WW-1A and WW-2A

Profile

j(2)

Frequency

Annually

2. Pond Leak Detection
(approximate sump capacity 750 gal each)

Pregnant Pond (5-1),
Barren Pond (S-2), and
Phase 2 Stormwater Pond (S-3)

Average daily
accumulation (gpd)

Weekly’ (once
commissioned)

Profile 1(2)

Quarterly( once
commissioned)
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Identification

3. Mined Materials
Freedom Flats (WRF),
Borealis (WRB),
East Ridge/Goidview (WRE),
Northeast Ridge (WRN),
Polaris/Deep Ore Flats (WRP),
and
Leach Pad Ore (LO)
4. Site Monitoring Wells
Alluvial (Shallow) Wel1s9
MW-175S, MW-17$S, and
MW-177S
Bedrock (Deep) Wells00
PMW-2A, PMW-3, PMW-4,
PMW-5, MW-170, MW-175D,
MW-176D, MW-177D, and
MW-17$D
5. Waste Rock Dumps (WRD)
WRD toes

Parameter

Frequency

MWMP4 -Profile 1(2)
and ANP/AGP3

Quarterly (if
generated any time
during quarter)

Profile j(2), depth to
water (ft bgs) and collar
elevation (ft AMSL)

Quarterly

Visual ObservationV D

Weekly

The Permittee may request a reduction of the monitoring frequency after four
quarters of complete monitoring based on justification other than cost. Such
reductions may be considered modifications to the Permit and require payment of
modification fees.
Abbreviations:

gal = gallons; gpm = gallons per minute; gpd = gallons per day; AMSL above
mean sea level; CaCO3 = calcium carbonate; N = nitrogen; SU = standard units;
mg/L = milligrams per liter; MWMP = Meteoric Water Mobility Procedure;
ANP/AGP = Acid Neutralizing Potential:Acid Generation Potential ratio; PCS =
Petroleum-Contaminated Soil; ASTM = American Society for Testing and
Materials; WAD = weak acid dissociable, ft = feet, bgs below ground surface
Footnotes:

(1) The sump must be inspected and evacuated on a more frequent basis than
weekly if the fluid level is above the top of the sump or the invert of any pipe
which discharges into the sump, whichever level is lower, or if the potential
exists to exceed the sump capacity. Records are required documenting
volume, date, and time of extraction to show that sumps are maintained in this
condition.
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(2) Profile I:
Cadmium

Magnesium

Silver

Bicarbonate

Calcium

Manganese

Sodium

Total

Chloride

Mercury

Sulfate

Alkalinity

(as CaCO1)

Nitrite

Aluminum

Chromium Nitrate

Antimony

Copper

Nitrogen, Total

Arsenic

fluoride

pH

Barium

Iron

Potassium

Beryllium

Lead

Selenium

±

+

o.i su)t7

(as N)
(as N)

Thallium
Total Dissolved Solids
WAD Cyanide
Zinc
-

(3) When static testing5 characterization of Mined Materials shows the potential
for acid generation as set forth in the current version of the Division guidance
document “Waste Rock, Overburden, and Ore Evaluation,” the Permittee
shall, as applicable, notify the Division in writing and initiate kinetic testing6
within 10 days.
If the kinetic test results indicate acid generation conditions exist. the
Permittee shall submit in writing, within 30 days, the methods proposed for
providing containment of these materials and the anticipated impact this acid
generation potential may have on final stabilization of all components affected
as defined in Nevada Administrative Code (NAC) 445A.359.
(4) The Meteoric Water Mobility Procedure (MWMP) shall be performed by a
Nevada-approved laboratory, in accordance with ASTM Method E 2242 (or
the most current method).
(5) Acid Neutralizing Potential/Acid Generating Potential (ANP/AGP, also
known as static testing or acid-base accounting) shall be performed by a
Nevada-approved laboratory, using a LECO-type analysis, with full sulfur
speciation, in accordance with the 2015 Update Nevada Modified Sobek
Procedure.

(6) Kinetic testing (humidity cell testing) shall be performed by a Nevadaapproved laboratory, in accordance with ASTM Method D 5744-07 Option
‘A’ (or the most current approved method); tests shall be run for a minimum
of 20 weeks and for a longer duration if warranted or recommended by the
analytical laboratory or required by the Division; samples shall be collected
weekly (all weeks) and measurements shall be recorded for redox potential,
pH, specific conductance (jiS/cm), acidity and/or alkalinity (as deemed
appropriate by the laboratory), sulfate, iron (total, plus ferric and ferrous
speciation if total iron> 0.6 mg/L and pH <5 SU), and dissolved calcium and
magnesium; weekly filtered extracts per the method will be digested and
analyzed for total recoverable concentrations during week 0, 1, 2, 4, 8, 12, 16,
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and 20; 4-week extracts thereafter (i.e., week 24, 28, 32, etc.) shall be
analyzed by a Nevada-certified analytical laboratory for Profile 1(2)
parameters, and specific conductance (tS/cm) and acidity and/or alkalinity
shall be recorded as recommended by the analytical laboratory; final results
j(2)
analysis
reported shall include initial and final static test results5, a Profile
of the final leachate, all kinetic test results above, and any additional analyses
required by the Division.
(7) All sample analyses resulting in a pH value less than or equal to 5.0 SU shall
also be analyzed for acidity (mg/L, as CaCO3 equivalent).
(8) Pregnant Pond (S-i), Barren Pond (S-2), and Phase 2 Stormwater Pond (5-3)
are all operated as double-lined and leak detected stormwater ponds.
(9) Alluvial monitoring wells:
MW-i 76$:

Downgradient of historic HLPs#4 and #5 (now in closure)

MJ’V-l 77$:

Downgradient of historic HLPs#4 and #5 (now in closure)

MW-I 78$:

Downgradient offuture heap leach pad in the “Coal Valley
formation”

Note: Monitoring wells MW-i 76$, AllY-i 77$ and MW-i 78$ are paired with
deeper bedrock wells MW-i 76D, MW-i 77D, and MW-i 78D.

(10) Bedrock monitoring wells:
PMW-2A:

Replaces PMI’V-2 (in footprint ofHLP# 6-Phase 2 expansion,),
downgradient ofHLP#6

FMW-3:

Downgradient ofHLP#6

FMW-4:

Downgradient ofHLP#6-Fhase 2

FMW-5

Replaces MW-i 74 (now abandoned), downgradient of historic
HLPs#i and #2 (now in closure)

A’ñV-I 70:

Downgradient ofhistoric HLPs#i and #2 (‘now in closure)

MW-i 75D:

Upgradient ofHLP#6 and historic HLP#3 (now in closure]

MW-i 76D:

Downgradient of historic HLP#4 and 5 (now in closure)

MW-i 77D:

Downgradient of historic HLP#4 and 5 (‘nrnv in closure,)

MW-I 78D.

Downgradient offuture heap leach pad in the “Coal Valley
formation

Note: Monitoring wells MW-i 76D, MWi 77D, and MW-i 78D are paired with shallower
alluvial wells MW-i 76$, MW-i 77$, and MW-] 78$.

Any seepage observed from the toe of the Waste Rock Dumps must be
(11)
collected and sampled for Profile I constituents.
E. Quarterly and annual monitoring reports and release reporting shall be in
accordance with Part II.B.
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F. All sampling and analytical accuracy shall be in accordance with Part II.E.
G. Permit Limitations
1. The daily accumulation or flow exceeding 150 gallons per day averaged over
the quarter in the leak detection sump identified in Part I.D.2.
2. The daily accumulation or flow exceeding 50 gallons per day averaged over
the year in the leak detection sump identified in Part I.D.2.
3. failure to meet a Schedule of Compliance date or requirement.
4. The storage of process solution in a single-lined pond for more than 20
consecutive days for any single event.
5. Except as otherwise allowed by this Permit, a minimum 2-foot freeboard shall
be maintained in all ponds.
6. Heap leach pads, as measured vertically from the top of the synthetic liner for
any point on the pad, constructed in excess of a maximum permitted elevation
of 200 feet over minimum 60-mil thickness HDPE synthetic liner.
7. The cumulative solution application rate to the heap leach pad should not
exceed the penTlitted 2,600 gallons per minute (gpm). Additionally, the
solution application rate per unit area should not exceed 0.005 gpm/ft2.
Exceedances of these limitations may be Permit violations and shall be reported
as specified in Part II.B.4.
H. The facility shall maintain an automated or manual calibrated rain gauge, which
shall be monitored at least daily to record precipitation (inches of water). A
written andlor electronic record of daily accumulations of precipitation shall be
maintained on site.
The Permittee shall inspect all control devices, systems, and facilities weekly.
Drainage and containment systems shall also be inspected during, when possible,
and after major storm events. These inspections are performed to detect evidence
of:
1. Deterioration, malfunction, or improper operation of control systems;
2. Sudden changes in the level of the contents of any monitoring device;
3. The presence of liquids in leak detection systems; and
4. Severe erosion or other signs of deterioration in dikes, diversions, or other
containment devices.
J. Prior to initiating permanent closure activities at the facility or any process
component within the facility, the Permittee must have an approved final plan for
permanent closure.
K. The Permittee shall remit an annual review and services fee in accordance with
NAC 445A.232 starting July 1 after the effective date of this Permit and every
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year thereafter until the Permit is terminated or the facility has received final
closure certification from the Division.
L. The Permittee shall not dispose of or treat Petroleum-Contaminated Soil (PCS) on
the mine site without first obtaining from the Division approval of a PCS
Management Plan.
M. When performing dust suppression activities, the Permittee
management practices and appropriate selection of water source
prevent degradation of waters of the State. If a dust suppressant
quality standard and the corresponding natural background water
the area where dust suppression will occur, the Permittee shall
potential to degrade waters of the State.

shall use best
and additives to
exceeds a water
concentration in
demonstrate no

N. Continuing Investigations:
1. The Permittee shall submit to the Division for review and approval an updated
waste rock management plan (WRMP) with each Permit renewal and with any
application to modify the Permit that could affect the WRMP. A revised
WRMP must also be approved prior to initiating mining or in-pit backfill
activities not previously approved. The WRMP must include representative
characterization data for all anticipated waste rock and overburden in
accordance with the current version of the Division guidance document
“Waste Rock, Overburden, and Ore Evaluation,” in addition to a detailed
description of how, when, and where the materials will be managed and
monitored, and appropriate controls to eliminate any potential to degrade
waters of the State, if applicable. Approval may require modification of the
Permit and payment of modification fees.
II.

General facility Conditions and Limitations
A. General Requirements
1. The Permittee shall achieve compliance with the conditions, limitations, and
requirements of the Permit upon commencement of each relevant activity.
The Administrator may, upon the request of the Permittee and after public
notice (if required), revise or modify a Schedule of Compliance in an issued
Permit if he determines good and valid cause (such as an act of God, a labor
strike, materials shortage, or other event over which Permittee has little or no
control) exists for such revision.
2. The Permittee shall at all times maintain in good working order and operate as
efficiently as possible, all devices, facilities, or systems installed or used by
the Permittee to achieve compliance with the terms and conditions of this
Permit.
3. Whenever the Permittee becomes aware that he failed to submit any relevant
facts in the Permit application, or submitted incorrect information in a Permit
application or in any report to the Administrator, the Permittee shall promptly
submit such facts or correct information. Any inaccuracies found in this
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information may be grounds for revocation or modification of this Permit and
appropriate enforcement action.
B. Reporting Requirements
1. The Permittee shall submit quarterly reports, in both hard copy and a
Division-approved electronic format, which are due to the Division on or
before the 28th day of the month following the quarter and must contain the
following:
a. Monitoring results from the leak detection sumps identified in Part I.D.2,
reported on Nevada Division of Environmental Protection (NDEP) Form
0590 or equivalent;
b. Analytical results of the solution collected from monitoring locations
identified in Part I.D.4, reported onNDEP form 0190 or equivalent;
c. Water and collar elevations for site monitoring wells identified in Part
I.D.4;
d. Analytical results of the MWMP-Profile I and ANP/AGP testing for the
materials identified in Part I.D.3, reported on NDEP form 0190 or
equivalent;
e.

A record of releases, and the remedial actions taken in accordance with the
approved Emergency Response Plan on NDEP form 0490 or equivalent;
and

f.

For any kinetic test initiated, continued, or terminated with Division
approval during the quarter, provide a brief report of the test status and an

evaluation of the results to date, which shall include all analytical data
generated from the date testing was initiated through the reporting quarter.
Facilities which have not initiated mining or construction, must submit a
quarterly report identifying the status of mining or construction. Subsequent
to any noncompliance or any facility expansion which provides increased
capacity, the Division may require an accelerated monitoring frequency.
2. The Permittee shall submit an annual report, in both hard copy and a Divisionapproved electronic format, by February 28” of each year, for the preceding
calendar year, which contains the following:
a. Analytical results of water quality samples collected from water supply
wells in Part I.D.1, reported on NDEP Form 0190 or equivalent;
b. A synopsis of releases on NDEP form 0390 or equivalent;
c. A brief summary of site operations, including the number of tons of ore
milled or placed on heaps (as applicable) during the year, construction and
expansion activities, and major problems with the fluid management
system;
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d. A table of total monthly precipitation amounts recorded in accordance
with Part I.H, reported for either a five-year history previous to the date of
submittal or the history since initial Permit issuance, whichever is shorter;
e. An updated version of the facility monitoring and sampling procedures
and protocols;
f.

An updated evaluation of the closure plans using specific characterization
data for each process component with respect to achieving stabilization;
and

g. Graphs of leak detection flow rates, pH, total dissolved solids (TDS),
sulfate, chloride, nitrate + nitrite (as N), WAD cyanide, fluoride, zinc, and
arsenic concentration (as applicable), versus time for all fluid sampling
points. These graphs shall display either a five-year history previous to
the date of submittal or the history since initial Permit issuance, whichever
is shorter. Additional parameters may be required by the Division if
deemed necessary.
3. Release Reporting Requirements: The following applies to facilities with an
approved Emergency Response Plan. If a site does not have an approved
Emergency Response Plan, then all releases must be reported as per NAC
445A.347 or NAC 445A.3473, as appropriate.
a. A release of any quantity of hazardous substance, as defined at NAC
445A.3454, to surface water, or that threatens a vulnerable resource, as
defined at NAC 445A.3459, must be reported to the Division as soon as
practicable after knowledge of the release, and after the Permittee notifies
any emergency response agencies, if required, and initiates any action
required to prevent or abate any imminent danger to the environment or
the health or safety of persons. An oral report shall be made by telephone
to (88$) 331-6337 for in-State callers or (775) 687-9485 for out-of-State
callers, and a written report shall be provided within 10 days in
accordance with Part II.B.4.b.
b. A release of a hazardous substance in a quantity equal to or greater than
that which is required to be reported to the National Response Center
pursuant to 40 CFR Part 302 must be reported as required by NAC
445A.3473 and Part II.B.3.a.
c. A release of a non-petroleum hazardous substance not subject to Parts
II.B.3.a. or II.B.3.b., released to soil or other surfaces of land, and the total
quantity is equal to or exceeds 500 gallons or 4,000 pounds, or that is
discovered in or on groundwater in any quantity, shall be reported to the
Division no later than 5:00 P.M. of the first working day after knowledge
of the release. An oral report shall be made by telephone to (88$) 3316337 for in-State callers or (775) 687-9485 for out-of-State callers, and a
written report shall be provided within 10 days in accordance with Part
II.B.4.b. Smaller releases, with total quantity greater than 25 gallons or
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200 pounds and less than 500 gallons or 4,000 pounds, released to soil or
other surfaces of land, or discovered in at least three cubic yards of soil,
shall be reported quarterly on NDEP Form 0390 or equivalent.

d. Petroleum Products and Coolants: If a release is subject to Parts II.B.3.a.
or TJ.B.3.b., report as specified in Part II.B.3.a. Otherwise, if a release of
any quantity is discovered on or in groundwater, or if the total quantity is
equal to or greater than 100 gallons released to soil or other surfaces of
land, report as specified in Part II.B.3.c. Smaller releases, with total
quantity greater than 25 gallons but less than 100 gallons, released to soil
or other surfaces of land, or if discovered in at least three cubic yards of
soil, shall be reported quarterly on NDEP form 0390 or equivalent.
4. The Permittee shall report to the Administrator any noncompliance with the
Permit.
a. Each such event shall be reported orally by telephone to (775) 687-9400,
not later than 5:00 P.M. of the next regular work day from the time the
Permittee has knowledge of the circumstances. This report shall include
the following:
i.

Name, address, and telephone number of the owner or operator;

ii. Name, address, and telephone number of the facility;
iii. Date, time, and type of incident, condition, or circumstance;
iv. If reportable hazardous substances were released, identify material and
report total gallons and quantity of contaminant;
v. Human and animal mortality or injury;
vi. An assessment of actual or potential hazard to human health and the
environment outside the facility; and
vii. If applicable, the estimated quantity of material that will be disposed
and the disposal location.
b. A written summary shall be provided within 10 days of the time the
Permittee makes the oral report. The written summary shall contain:
i.

A description of the incident and its cause;

ii. The periods of the incident (including exact dates and times);
iii. If reportable hazardous substances were released, the steps taken and
planned to complete, as soon as reasonably practicable, an assessment
of the extent and magnitude of the contamination pursuant to NAC
445A.2269;
iv. Whether the cause and its consequences have been corrected, and if
not, the anticipated time each is expected to continue; and
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v. The steps taken or planned to reduce, eliminate, and prevent
recurrence of the event.
c. The Permittee shall take all available and reasonable actions, including
more frequent and enhanced monitoring to:
i.

Determine the effect and extent of each incident;

ii. Minimize any potential impact to the waters of the State arising from
each incident;
iii. Minimize the effect of each incident upon domestic animals and all
wildlife; and
iv. Minimize the endangerment of the public health and safety which
arises from each incident.
d. If required by the Division, the Permittee shall submit, as soon as
reasonably practicable, a final written report summarizing any related
actions, assessments, or evaluations not included in the report required in
Part ILB.4.b., and including any other information necessary to determine
and minimize the potential for degradation of waters of the State and the
impact to human health and the environment. Submittal of the final report
does not relieve the Permittee from any additional actions, assessments, or
evaluations that may be required by the Division.
C. Administrative Requirements
1. A valid Permit must be maintained until permanent closure is complete.
Therefore, unless permanent closure has been completed, the Permittee shall
apply for Permit renewal not later than 120 days before the Permit expires.
2. Except as required by NAC 445A.419 for a Permit transfer, the Permittee
shall submit current Permit contact information described in paragraphs (a)
through (c) of subsection 2 of NAC 445A.394 within 30 days afier any change
in previously submitted information.
3. All reports and other information requested by the Administrator shall be
signed and certified as required by NAC 445A.23 1.
4. All reports required by this Permit, including, but not limited to, monitoring
reports, corrective action reports, and as-built reports, as applicable, and all
applications for Permit modifications, shall be submitted in both hard copy
and a Division-approved electronic format.
5. When ordered consistent with Nevada Statutes, the Permittee shall furnish any
relevant information in order to determine whether cause exists for modifying,
revoking and reissuing, or permanently revoking this Permit, or to determine
compliance with this Permit.
6. The Permittee shall maintain a copy of, and all modifications to, the current
Permit at the permitted facilities at all times.

P:\BMRR\RegClos\Projects\Borealis\PermitDocs\20I 609NZ-PERM]T (Renewal 2016, Rev 00) FINAL.doc

Borealis Mining Company, LLC
Borealis Mining Project
Permit N° NEV2005 101 (Renewal 2016, Revision 00)
Page 12 of 14

7. The Permittee is required to retain during operation, closure and post-closure
monitoring, all records of monitoring activities and analytical results,
including all original strip chart or data logger recordings for continuous
monitoring instrumentation, and all calibration and maintenance records. This
period of retention must be extended during the course of any unresolved
litigation.
8. The provisions of this Permit are severable. If any provision of this Permit, or
the application of any provision of this Permit to any circumstance, is held
invalid, the application of such provision to other circumstances, and the
remainder of this Permit, shall not thereby be affected.
9. The Permittee is authorized to manage fluids and solid wastes in accordance
with the conditions of this Permit. Issuance of this Permit does not convey
property rights of any sort or any exclusive privilege; nor does it authorize any
injury to persons or property, any invasion of other private rights, or any
infringement of Federal, State, or local law or regulations. Compliance with
the terms of this Permit does not constitute a defense to any order issued or
any action brought under the Water Pollution Control Statutes for releases or
discharges from facilities or units not regulated by this Permit. NRS
445A.675 provides that any person who violates a Permit condition is subject
to administrative or judicial action provided in NRS 445A.690 through
445 A.705.
D. Division Authority
The Permittee shall allow authorized representatives of the Division, at reasonable
times, and upon the presentation of credentials to:
1. Enter the premises of the Permittee where a regulated activity is conducted or
where records are kept per the conditions of this Permit;
2. Have access to and copy any record that must be kept per the conditions of
this Permit;
3. Inspect and photograph any facilities, equipment (including monitoring and
control equipment), practices, or operations regulated by this Permit; and
4. Sample or monitor for any substance or parameter at any location for the
purposes of assuring Permit and regulatory compliance.
E. Sampling and Analysis Requirements
1. Samples and measurements taken for the purpose of monitoring shall be
representative of the monitored activity.
2. For each measurement or sample taken pursuant to the conditions of this
Permit, the Permittee shall record the following information:
a. The exact place, date, and time of the inspection, observation,
measurement, or sampling; and
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b. The person(s) who inspected, observed, measured, or sampled.
3. Samples must be taken, preserved, and labeled according to Division
approved methods.
4. Standard environmental monitoring chain of custody procedures must be
followed.
5. Samples shall be analyzed by a laboratory certified or approved by the State
of Nevada, as applicable for the method(s) being performed. The Permittee
must identify in all required reports the certified and approved laboratories
used to perform the analyses, analytical methods performed (electronic
version of report only), laboratory reference numbers, sample dates, and
laboratory test dates.

6. The accuracy of analytical results, unless otherwise specified, shall be
expressed in mg/L and be reliable to at least two significant digits. The
analytical methods used must have a practical quantitation limit (PQL) equal
to or less than one-half the reference value for Profile I parameters.
Laboratories shall report the lowest reasonable PQL based on in-house
method detection limit studies. Samples for Profile I parameters shall be
filtered and analyzed for the dissolved fraction, unless otherwise required by
the Division.
F. Permit Modification Requirements
1. Any material modification, as defined at NAC 445A.365, plan to construct a
new process component, or proposed change to Permit requirements must be
reported to the Division by submittal of an application for a Permit
modification, or if such changes are in conformance with the existing Permit,
by submittal of a written notice of the changes. The Permit modification
application must comply with NAC 445A.391 through 445A.399, 445A.410,
445A.412, 445A.414, 445A.4155, 445A.416, 445A.417, 445A.440, and
The construction or modification shall not
445A.442, as applicable.
commence, nor shall a change to the Permit be effective, until written
Division approval is obtained.
2. Prior to the commencement of mining activities at any site within the State
which is owned or operated by the Permittee but not identified and
characterized in a previously submitted application or report, the Permittee
shall submit to the Division a report which identifies the locations of the
proposed mine areas and waste disposal sites, and characterizes the potential
of mined materials and areas to release pollutants. Prior to development of
these areas the Division shall determine if any of these new sources will be
classified as process components and require engineered containment as well
as Permit modification.
3. The Permittee shall notify the Division in writing at least 30 days before the
introduction of process solution into a new process component or into an
existing process component that has been materially modified, or of the intent
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to commence active operation of that process component. Before introducing
process solution or commencing active operation, the Permittee shall obtain
written authorization from the Division.
4. The Permittee must obtain a written determination from the Administrator of
any planned process component construction or material modification, or any
proposed change to Permit requirements, as to whether it is considered a
Permit modification, and if so, what type.
5. The Permittee must give advance notice to the Administrator of any planned
changes or activities which are not material modifications in the permitted
facility that may result in noncompliance with Permit requirements.
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