CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

ITEM:
SUBJECT:

CHRONOLOGY:

ISSUE:

DISCUSSION:

LAHONTAN REGION
MEETING OF JULY 14,2010

.South Lake Tahoe/Victorville

4

NEW WASTE DISCHARGE REQUIREMENTS FOR THE

BUREAU OF LAND MANAGEMENT AND THE GOLDEN
QUEEN MINING COMPANY, INC., SOLEDAD MOUNTAIN

PROJECT, KERN COUNTY

March 8, 1998 Waste Discharge Requirements
‘ (WDRs) — Adopted (Board Order No.
6-98-009)
No discharges occurred under these
WDRs because the mine was not
constructed due to a drop in the price
of gold.

Should the Board adopt Waste Discharge Requirements and
a Monitoring and Reporting Program (MRP) to allow
construction and operation of the Soledad Mountain Project?

The Golden Queen Mining Company and the Bureau of
Land Management (BLM) are the owners of the private and
federal land, respectively. For the purposes of this Order the
Golden Queen Mining Company and the BLM are referred to

as the Dischargers.

The Soledad Mountain Project will be an open pit mining
operation, which will utilize conventional open pit mining
methods and cyanide heap leach technology to recover gold
and silver from crushed ore.

To monitor water quality, the MRP requires weekly site
inspections, ore and waste rock monitoring, leak detection
and collection system monitoring, vadose zone monitoring,
and groundwater monitoring. The MRP requires the
Discharger to submit quarterly monitoring reports.

Water Board staff has solicited comments from the
Discharger and interested parties. All comments recelved
have been addressed.
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RECOMMENDA.-
TION:

Enclosures:

Adoption of Order as proposed.

1. Proposed Board Order
2. Comments from Interested Parties
3. Responses to Comments
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ENCLOSURE 1
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LAHONTAN REGION

BOARD ORDER NO. R6V-2010-(PROPOSED)
WDID NO. 6B159708001

WASTE DISCHARGE REQUIREMENTS
FOR THE

BUREAU OF LAND MANAGEMENT

GOLDEN QUEEN MINING COMPANY< INC
SOLEDAD MOUNTAIN F’RQJECT@“zé ] 4

A N N

Kern County "‘\;Mf///: Ny

AND THE

w

&
‘tij%» L

1. Discharger /:“ NN\ //;;}

Golden Queen Mining Co., In¢. %\(&Golden Queen) plans to construct and operate the
Soledad Mountain Pro;ect Iocatewd apprOX|mater two miles west of State Highway 14
on the south side of Sllv Quee Road in Kern County. The project will be an open
pit mining operatlon,;whlch will, utlllze ‘conventional open pit mining methods and the
cyanide heap leach and Merrill-Crowe processes to recover gold and silver from
crushed oregﬁThe prm%wﬂl also process approximately 19 million tons of waste
rock as aggregate ‘and censtructlon materials. The project facilities will be located on
private Iang (feedand and patented lode mining claims and millsites) and federal
land (unpatented lode- -mining claims and millsites) administered by the Bureau of
Land Management (BLM), as shown on Attachment A of this Board Order (Order).

/For the urposeg‘*of this Order, Golden Queen (Owner, Landowner and Operator)
P

««««

SN,
The California Regional Water Quality Control Board, La%[%;gafn Region (Water Board)
finds: .

“"\‘g; w»

Namlng“*the BLM as a Discharger in this Order is consistent with past determinations
made by-the Regional Water Boards and the State Water Resources Control Board
(State Water Board). Hereinafter, the term "Discharger” is used to assign primary
responsibility to Golden Queen and secondary responsibility to the BLM. If Golden
Queen fails to meet the requirements of this Order, the BLM will become the primary
responsible party for complying with the requirements of this Order. The
requirements may include cleanup and abatement of the effects of any pollution,
threatened pollution, or nuisance associ’ated with waste discharges at the Facility.
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GOLDEN QUEEN MINING CO., INC. -2- BOARD ORDER NO. R6V-2010-(PROP)
SOLEDAD MOUNTAIN PROJECT ‘ WDID NO. 6B159708001
Kern County '

2. Order History

On October 30, 1997, Golden Queen submitted a Report of Waste Discharge
(ROWD) for construction and operation of the Soledad Mountain Project. On March
5, 1998, the Water/Board adopted Board Order No. 6-98-009 WDID No.
6B159708001 setting the Waste Discharge Requirements (WDRs) for the
construction and operation of the Soledad Mountain Project. The 1998 WDRs are
specific to two heap leach pads with stockpiles of crushed ore (referred to as “Waste
Piles”) and seven internal solution impoundments (referred to as fflmpoundments”)
Although the Water Board issued WDRs, Golden Queen did not cOnstruct or%operate
the mine.

<, N
"Because Golden Queen has since updated the project Qdemgn tmncorpgrate
technologlcal and process enhancements and i |mprove the hea“”b“t’leach facrhty Iayout

no longer reflects the prolect and is being rescrnded as part of thefgoérd s actlon on
this permit. Additional project design revisions mcluded modlfylng’the mine plan to
X
incorporate backfilling of waste rock in mm -out: phases ofithe open pits to
accommodate new reclamation requrrergents dntroduced IQ,;?OOZ by the State for
certain types of open pit metal mines./On March%B 20@%, ‘Golden Queen submitted
a revised ROWD for construction and\operatlon of.the Soledad Mountain Project,
incorporating the design changes- The Water Board determined the revised ROWD
complete on April 11, 2007. 7.~ o/ :

3. Reason for Action

The Water Board |s/zadopt|ng\new WDRs to impose requirements for the
construction and operation of the, Soledad Mountain Project. These requirements
include monltorlng and reportlng

The Soledad Mountaln PrOJect as proposed, consists of open pits, a pad for the
Iocatlon of the\aggregate production facilities and a stockpile of quality waste rock,
ore stockplles Vai*crushrng and screening plant, heap leach facility, precious metals
recovery plant, stormwater management facilities, ancillary facilities (e.g., workshop,
warehouse offices, assay laboratory, fuel storage, utilities infrastructure) and growth
media stockprles The heap leach facility consists of the facilities that receive ore for
Ieaching\%évith dilute sodium cyanide (NaCN) solution, which include two heap leach
pads (Phase 1 pad and Phase 2 pad), and the facilities that receive NaCN solution,
which include the surface impoundments. For the purposes of this Order, the
Soledad Mountain Project is referred to as the “Facility”. Attachment B of this Order
presents the general site layout. ‘
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5. Facility Location

The Facility is located approximately two miles west of State Highway 14 on the
south side of Silver Queen Road in Kern County within: (1) Section 32, T11N,
R12W, SBB&M; (2) Sections 5, 6, 7, 8, and 18, T10N, R12W, SBB&M; and, (3)
Sections 1 and 12, T10N, R13W, SBB&M. Attachment C of this Order shows the
Facility location.
: ™~
6. Existing Site Conditions/ Land Use

Currently, land uses in the general project vicinity include spars\ely scattered single-
family residences, open space predominantly covered with native \O“egetatlon and
various industrial facilities that remain from historical precaous metals mmmg
operations. : / N

7. Description of Proposed Facility Components

g A
% #
i .
i 70
e

a. Open Pits

The mine plan includes five m|n|ng phases that will- be mined dunng the first
N\ Y

twelve years of the mine life, producmg approximately 51.2 million tons of ore
and 108.4 million tons of waste rock. It is expected that 19.0 million tons of
waste rock will be sold/e aggregate andlﬁce’ﬁstructlon materials and 89.4
million tons will be ma%ged on site. ‘Golden Queen proposes to sell the
leached and rinsed res:dues (Group C) for other uses such as aggregate.

\

/“’“““\\
- Attachment D of this @[\der st{ows the proposed ultimate open pit
configuratiori‘for the five rqmlng phases. The ultimate pit wall configuration
will consist of. 20—foot WI e safety benches at 60-foot vertical intervals with a

ma}qmﬁ%m overaII slop ﬁ& ngle of 55 degrees. The open pit bottom elevations:
for. each mmmg phase are shown below.

\’\ SN
/,;_\ " \ch/ OPEN PIT BOTTOM ELEVATIONS

)\} Mm!pg Phase' Open Pit Bottom Elevation? (feet)
o 2,780
2,920
3,220
2,940
2,860

Not dete(mined

. Al
N O gD WIN| -

Not determined
"Phases 6 and 7 are future potential. * Elevation above mean sea level.
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b. Heap Leach Pads

Two heap leach pads are proposed for the Facility, Phase 1 pad and Phase 2
pad, which are dedicated, single use, conventional pads with cells separated
by internal divider berms for solution management. The Phase 1 pad will be
constructed first, followed by the Phase 2 pad once the Phase 1 pad nears
capacity or as contingency capacity to facilitate enhanced metal. -recovery in
the event this is required by the heap leach process. e T

The Phase 1 heap leach pad is designed to contain ’approxr‘g\%ately 512
million tons of ore and covers an approximate area. eft205 acres Thez@Phase

- A

area of approximately 92 acres and will be des@ned wrth 4 nomrnal capacrty
of 25 million tons. Crushed ore will be stacked»on the Phase /1 heap leach
pad to an ultimate helght of 200 feet abov'e the’ ||ner |nw33 feetfhlgh controlled
lifts. i '

Detailed design of the Phase 2 heap ledch pag \ﬂl}l/,béf completed only after

consideration of the operatronal expenence{ 4inéd-fiom the Phase 1 pad.

¢. Surface Impoundments .- . L
/&{/ """""" O\ \\_/}?

The surface |mpoundments 90nsrst ofa pump box and overflow pond.
Attachment E and Attachment F of this Order show the general arrangement
of the pump box andﬁth\ye Iayout of the overflow pond, respectively.

The pump béx is a relnforced concrete box structure with three compartments
for the management of pregnant barren, and recycle process solutions.. The
pregnant and recycle solution compartments each have an approximate
capacrty of 16 100-gallons, and the barren solution compartment has an
appro\z(lmate Qapaglty of 42,300 gallons. Each compartment will have
< =dedicated pumps-to allow for distribution of barren and recycle solutions to
: thethe\‘apnand pregnant solution to the Merrill-Crowe plant. Solutions from the
N heap Ieachrpad will flow by gravity to the pump box via one of two pipes that
’\//e in a lined solution conveyance channel. Any overflow from the pump box
N WI|| be routed to the downstream overflow pond via a lined channel.,

The capacity of the overflow pond was determined using a probabilistic water
balance simulation, to provide a total volume of 27.8 million gallons, allowing
for operational upsets and extraordinary rainfall events. In the event of a
power failure, the overflow pond will store up to 8 hours of draindown volume
and the runoff from a 1,000-year, 24-hour storm event for the entire lined
area. e
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d. Precious Metals Processing Plant and Chemical Storage Areas

All NaCN solution storage tanks, pumps, pipes, and process equipment are
designed with secondary containment. Varied forms of secondary
containment will be used, including synthetic liners, concrete slabs, curbed
concrete containment areas and piping within piping systems. A liner system
installed beneath the Merrill-Crowe plant will seamlessly connect to the
overflow pond to contain potential spills. Hoods will coliect and- dlrect all
furnace exhaust fumes to a dry dust suppressron system (| e baghouse)

secure, open-air or well-ventilated storage areas wrth/eﬁec““o‘*ndary contamment
- as required by the Unified Program implemented by‘”ihe Kern"@County

Environmental Health Services Department. All, contamer&wrll be\ ;;)/r/operly

labeled as required under the Unified Program. \ RN /

e. Waste Rock Disposal Areas

During the initial mine life, a total of 108 Aillion tone of waste rock will be
mined and disposed of at the nomlnal rate\of 94571 m|II|on tons per year. The
design and operational plans for the waste rock facilities are such that the
bulk of the waste rock (57 percent) will be backfllled into mined-out phases of
the open pits and anotherf1~‘7¢@,percent will be stockplled and sold as

A
aggregate. The remarmng waste rockcwulfbe used to construct a level pad for
the aggregate operation /; S~

f. Fuel Storage il N &
Fuel will be iéé‘égcelved in l%ﬁlk aynd lubricants will be received in steel drums or .
plastlc,cubes \Dlesel fueI and gasoline will be stored in 10,000-gallon and

1 OOO-galIon abg\vegr,,_,gnd steel storage tanks, respectively. The tanks will be
double wglled tanks%esugned to the standards requrred by the Unlfled

;;;;;;

R

,,; leepartment Golden Queen will prepare a Spill Prevention Control and

/f/’ Countermeasure Plan to be kept at the tank location. Other petroleum
W products erI be stored in their shipping containers within secondary
“containment, such as lined bermed areas or concrete sumps within the
‘Qworkshop building or the warehouse yard. :

g. é%’nitary and Solid Waste

Sanitary facilities will be included in the workshop. Effluent from the sanitary
facilities will flow by gravity to a septic tank and then to an engineered leach
field designed according to the standards set by the Kern County
Environmental Health Services Department and located just north of the
workshop/warehouse. Portable toilets will be placed in areas not directly
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served by the permanent facilities, and moved periodically as operations
dictate. Authorized personnel will remove wastes on an as-required basis
and disposed of in an approved manner.

Handling and disposal of solid waste produced on site will be in accordance
with all applicable regulations. Portions (small cells) of the waste rock dumps
may function as a solid waste facility for disposal of certain general, non-
hazardous wastes such as debris from the demolition of miscellaneous, old
structures. During construction and operation domestic wgge}e wrllﬁbe\
collected and removed from the site for disposal in the Morave Iandﬁllr\

workshop will be coIIected in a waste oil tank Iocated in the /,rmrﬁedrate vicinity
of the workshop and will typically be recycled or drs d’of in an approved
manner. Used oil filters will be drained and«recycle -

8. Description of Process Steps

a. Mining

Conventional, open-pit mining methods wrllibe used to extract ore and waste
rock. Mining operations will: rnclude drrIIrng,ﬁbIastrng loading and hauling. At

_full production, ore and waste rock will. be/(rnrned at the nominal rate of 4.55
million tons and 9.45 mrllron tons per year, respectively.

Blasting will l}e’aone in acc‘/vﬂwwdance with Mining Safety and Health
Admrnrstratron’regulatrons as set out in 30 Code of Federal Regulations in
sections 77.4301 to 77. 1394 “Ammonium nitrate and fuel oil will be the
prrmary*.blastrng agent. Front-end loaders will load trucks with the blasted,
Lo
run- of-mlne ore@nd waste rock. Ore will be crushed in the primary crusher
and’ erther,%hauled by%truck or conveyed by pipe conveyor to a coarse ore
S
stockprle e

‘ . \([ ‘\Wf
Waste rock will be hauled by truck to the designated waste rock management

units. Tha'bulk of the waste rock will be backfilled in mined-out phases of the
B open pits and the remainder either used for onsite construction or sold as

constructron materials or aggregate.

b. Processing

Crushing and screening will reduce run-of-mine ore to 100 percent minus 1%
inch. Temporary coarse ore and fine-ore stockpiles with live capacities of
6,600 tons and 3,300 tons, respectively, will provide flexibility in the *
crushing/screening plant. Cement will be added to the crushed ore as a

¢ binder for good permeability and pH control. The crushed ore will be
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conveyed to the heap by overland conveyor. Barren process solution will be
used to wet the ore with a system of belt plows installed on the first three
moveable conveyors. Moveable conveyors and a radial stacker will be used
to stockpile the ore on the leach pads.

A NaCN solution with cyanide concentrations ranging from 150 milligrams per .
liter (mg/L) to 300 mg/L and pH values between 10 and 11 will be applied to
the ore via drip emitters at the design flow rate of approxmatelyA 400 gallons
per minute (gpm) and and application rate of 0.004 gpm per’s square foot
Process solution will percolate through the ore on the hea’b{to dlssolvexthe
precious metals. The pregnant solution will be collected atithe base oﬁthe
heap in the solution collection pipes and drain to the‘gfoe of t e‘“heap &)
Pregnant solution will then flow to the pump box,m_one ofztwo\f)rpes contained
within the double-lined solution conveyance channel 4

During active leaching operations, a zinc precrpltatre‘n‘process (referred to as
P

the Merrill-Crowe process) will be /used\@\recover pr/ecrous metals from the

pregnant solution. Zinc dust erI be metered into the deaerated solution via a

zinc slurry cone where it will co@blne with t;}e cyanide in a rapid,

cementation-type reaction:- Gold and srlver/\%nll be precipitated as micron-

sized particles of metallrc goId and\glver /Followrng the precipitation process,

all subsequent proces Sir ng erI take place’in the refrnery

c. Gold and Silver Recovery

In the refrnerx,ftheﬂp\r\egnant\solutlon will be pumped through plate and frame
filters to remove the go!g and. S|Iver particles as a precipitate, at which point
" the solution is termed barren “The barren solution will flow to the pump box
and tt}en be pur\r\tped to the heaps where the solution will be reapplied. A
retort wrllxbe use\g\to remove mercury from the precipitate by heating to
volatlllze the merctiry*which is then condensed and collected in a mercury
trap for sale to-the.commercial market. Following this process, the dry
/’”“ precrpltate will Be"mixed with selected fluxes in an induction furnace where
|mpur|t|e\§t|n the melt combine with the slag, which will be tapped as required
~and poured:into slag pots. Slag will then be cooled and crushed, and
“NAoccluded particles of gold and silver recovered by gravity for further
‘(processing. The molten mix of gold and silver (i.e., the doré) will be poured
into molds, cooled, cleaned and shipped to a commercial refinery where gold
and silver bullion will be produced for final sale.

02-0010



GOLDEN QUEEN MINING CO., INC. -8- BOARD ORDER NO. R6V-2010-(PROP)
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The Merrill-Crowe circuit will be shut down once cyanide concentration drops

" below 150mg/L during rinsing and neutralization and a set of carbon columns
will be required to recover residual gold and silver. Gold will be leached until
cyanide concentrations drop to approximately 1mg/L. The rate at which silver
will be leached slows at cyanide concentrations of 50mg/L and stops at
approxmately 10mg/L.

through the carbon, precious and other metals such as c%p@er and zine, are
adsorbed from solution onto the carbon. When the.arbon reaches its metal

loading capacity, it is transferred from its column:to a stnpplng vessé”{iwln the
stripping cycle, a hot caustic soda and NaCN solut /@gs»,cuculated at a low

an eIectronnlng cell where

the pre0|ous metals are deposﬂed onto cﬁﬁa@fthode@ The\%W%des are cleaned

««««««««

produce a dore as before.

d. Process Solution Flows

Barren solutions from the errill- Crowe plant will flow to the pump box where

make-up water is add ThevNaCN co@"“ncentratlon and pH value are adjusted

M@W@%arym” | é\ﬁ/'e‘ls of NaCN solution. Cement will be added to the crushed ore as
a‘abmd nd to control the pH of the process solutlons

;he llthologl'es that will be mined are rhyolite porphyry and flow-banded
rhyolite (68.1 percent), pyroclastics (10.5 percent) and quartz iatite porphyry

%3 percent). Minor quantities of siliceous vein ore (0.1 percent) will also be
mined. The various rock types are quite similar in chemical composition, and
are high in silica with little or no clay. Gold occurs as native gold and
electrum (gold with greater than approximately 20 percent silver). Silver
occurs principally as the mineral acanthite, with some electrum, native silver,
pyrargyrite and polybasite. Pyrite, galena and chalcopyrite are present in
minor amounts.
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b.

Waéte Rock

The waste rock is the barren rock and/or rock with non-economic gold and
silver grades, which must be removed to expose the ore. The waste rock
occurs in the same lithologies as the ore described above.

Process Solution

The process solution is a dilute NaCN solution. During operatlort; the
process solution will typically contain concentrations ranglng from 150\mg/L to
300 mg/L NaCN, and will be high in total dissolved sohds wnth a hlgh pH

Sanitary Waste

engineered leach field.

Solid Waste
Solid waste is comprised of offlce waste and certam general non-hazardous
wastes such as scrap metal and\debns from the demolition of miscellaneous,
old structures. A N :

and other S|rﬁ/f|lar reS|dues from the workshop

10. DeSCTIDtIOI'LOf Waste Manaqement Units (WMUSs)

b.

~_the waste from contacting the underlying land surface.

constructed as Group B waste piles with engineered liner systems to prevent

Surface Impoundments

The surface impoundments, which consist of a pump box and overflow p‘ond,‘
are a connected system. The pump box and overflow pond are designed and

" will be constructed as Group B surface impoundments. Their designs include

engineered liner systems and provide capacity for containment of process
solutions with zero discharge. The process solution is classified as a Group B .
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mining waste pursuant to section 22480, Title 27, California Code of
Regulations.

c. Waste Rock Facilities

The waste rock mined to expose ore will be dumped at its angle of repose
with final composite slopes not to exceed 2H:1V, primarily in mined-out
phases of the open pit or placed in designated areas outS|de the ultlmate pit
boundary as either construction materials or stockpiled for sale as\gggregate.
The waste rock is classified as Group C mining waste pursuant to s&ction
22480, Title 27, California Code of Regulations. The waste@rock plles\l'”%‘ave
been designed and will be constructed as Group %yaste plleszm~ G

11.Description of WMU Liner Systems

Heap Leach Pads

The liner system for the heap leach pads consnsts of a%ﬁgle@éfomposnte liner
(i.e., a geomembrane in direct contact wutr{a soll Ilner) to.provide containment of
the process solutions. From the topfdown the Ilner system consists of the
following components: '

1) Process solution collﬁlo?ﬁkls comprlsed of a 2-feet thick protective
drainage layer of crushed rock or-ore- W|th a network of solution collection

pipes;

) N natlve clayey sons The amended talllngs when compacted yield a :
/ permeablllty of less than 1x10® centimeters per second (cm/sec). The 80-
\\ /mll LLDPE combined with compacted, amended tailings provides a
‘~»~% resilient, composite liner system for containment of process solutions. A

- drainage layer, consisting of competent ore or waste rock crushed to

“minus 1%-inch, will be provided as a cushion to protect the geomembrane
from damage when crushed ore is stockpiled on the pads and to augment
solution collection. The discharger will use low ground pressure
equipment to avoid damage io the geomembrane.

The hydraulic head above the liner will be minimized via internal solution
collection pipes placed on the geomembrane and within the drainage
layer, and by site grading; both designed to encourage positive drainage.
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b. Surface Impoundments %@@f”“ e

“consists of the following components, from the‘ﬁ%op down:
A N

Additionally, the liner design incorporates a leak detection and collection
system (LDCS) and vadose zone monitoring system along the
downgradient toe of the pad. Attachment G and Attachment H of this
Order show the layout of the solution collection pipes for the Phase 1 pad
and the typical details of the liner system, respectively.

A lined solution conveyance channel runs along the northern edge of the
Phase 1 heap leach pad (Attachment H). Process solutlons collected in
the leach pad pipe network will be conveyed to the pump box: by gravity
flow in 15-inch diameter high-density polyethylene (H\\IyPE) plpeS\that lie in

uuuuu

the lined channel. The lined channel therefore p,r&owdes%second level of
containment. Specifically, the solution conveyance channelﬁllner system

4) 1-foot thick soil liner.

g

s

The concrete pump box\l\s\§|ngle lined with an HDPE geomembrane welded to
the liner in the sglutlon conveyance channel, and will be set in a lined sump to
provide a segond Ievel%of contalyment The liner system for the pump box
area consists; of the foIIowmg components from the top down:

f

The 1-foot cushlon layer of sand or gravel (non-angular) will protect the HDPE

A geomembrane liner system from the weight of the concrete box. The
geomembrane liner will be founded on a 1 foot thick, amended soil liner
compacted to attain a permeability of 1x10°® cm/sec or less.

The composite liner design for the overflow pond consists of a double
synthetic liner with an integrated LDCS and considers harsh UV radiation
conditions. Specifically, the pond liner system consists of the following
components, from the top down:
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1) 80-mil HDPE upper primary geomembrane;
2) Highly transmissive HDPE geonet LDCS drainage layer;

3) 60-mil HDPE lower secondary geomembrane; and

4) 1-foot thick soil liner.

12.

The 80-mil HDPE upper geomembrane was selected as tr},e pnmyary;_?,
containment liner due to its superior UV reS|stance &%

o \\x ]
Attachment F of this Order shows the liner detail forﬂthe overﬂow pond

Description of Leak Detection and Collection Svs&@em %;CS) .
The primary leak detection system is a double Imed sygtem wnth an LDCS
included between the liners with sufficient capamty,to\‘allow for monitoring of
leakage through the primary liner. The lower-linér consisting of 60-mil HDPE
will be placed over the soil liner anmn overlain W|tﬁ a high-flow capacity
geonet to serve as the collection’ medlum w‘l}héf“g’ﬁpper liner will be 80-mil HDPE
constructed in a continuous manner with theil;;eap leach pad synthetic liner.

An LDCS sump will be included a}t\the downgradient boundary of each stage
or cell of the pad where’éollectlon plpes tie’ lnto the main pipelines, which lie in
the lined solution con\feyance channel““Attachment | of this Order shows
details for the leak detectlonf‘system

leakage occurithrough the upper liner, it will be collected in the hlghly

transmlsswe LD&S Iayer and routed (via graV|ty flow) to an LDCS sump. Riser

In addltlon to the leak detection system, a vadose zone monitoring system
has been designed to monitor for solution excursions in the shallow alluvial
formation materials at ten points along the Phase 1 heap leach pad and the
overflow pond. The vadose zone monitoring system consists of a series of
lysimeters installed approximately 5 feet inside the pads and 25 feet below
grade along the toe of the pads. Each individual system consists of a
protective casing, collection tubing, and lysimeter. A lysimeter will be located
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at the end of the primary solution pipe from each stage or cell, and at the
midpoint of each stage or cell toe berm. Attachment J and Attachment K of
this Order show the proposed lysimeter locations for the Phase 1 leach pad
and the lysimeter installation details, respectively.

b. Surface Impoundments
Vadose zone monitoring for the surface impoundments con3|sts of IyS|meters
placed directly below the LDCS sumps at the pump box :j\/nd overﬂow pond at

an approximate depth of 25 feet.

14. Description of the Groundwater Monitoring Svstem@{?

Background groundwater quality is being measffred ,in menltonng wells MW-
2, MW-3, and MW-5 (Attachment MRP-2). MW;@1 w«llgb properly abandoned
prior to the construction of Stage 2 of the,g: ﬂ% 1 heap‘ Ieacﬁtpad Wells
MW-4 and MW-5 were mstalled at the no erir :

approximately 50 feet above the reglonaltwatermtable in the alluvial aquifer.
The borehole for MW-4 was termlnated because it encountered bedrock,
which is an apparent localized “bedrock hlgt%? MW-5 is completed at a depth
of 272 feet. Attachment MPR 2 shews the existing wells MW-1 through MW-
5. The groundwater-momtonng program’ is further described in Monitoring
and Reporting Program. 56V—2010 -(PROPOSED), WhICh is made part of this

Order. TN

& \\
15. Stormwater!Dlsc/haqux

Wastmlscharges of §torm water must be reduced or prevented to achieve
v 7
the<best practlcable -treatment level using controls, structures, and
management‘”practlces The Applicant shall comply with all requirements
(Wlth\the exceptlon of purely administrative requirements, e.g., filing a Notice
/ < of Intent) contalned in State Water Board’s Waste Discharge Requirements

For D/scharges of Storm Water Discharges Associated With Construction
Actlwty, General Permit No. CAS00002 and Waste Discharge Requirements
& for Discharges of Storm Water Associated With Industrial Activities, General
R%gmit No. CAS00001 and all subsequent revisions and amendments.

These requirements do not preclude the Applicant from requirements
imposed by municipalities, counties, drainage districts, and other local
agencies regarding discharges of storm water to separate storm sewer
systems or other water, conveyances and water bodies under their
jurisdiction.
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16. Waste Classification

The crushed ore stockpiled on the heap leach pads and the NaCN process
solutions are classified as Group B mining wastes. The waste rock is
classified as Group C mining waste. These classifications are in accordance

. with the definitions of mining waste contained in section 224 itle 27,
California Code of Regulations. ,

17. Authorized Disposal Sites o X
The only authorlzed disposal sites for crushed Qﬁre are thefPhase 1,,and Phase
2 heap leach pads. The only authorized disposal: sateﬁffor the NaCN process
solutions are the two heap leach pads and.t

18. Water Quality Protection Standards

* A Water Quality Protection Standard (W\@PS) is rquf:red for the Facility by

this Order, and consists of constrtuents ok concemwconcentratlon limits,

monitoring parameters, monltormg points, a}nd points of compliance. The

WQPS applies over the active life.of the Facmty, the closure and post-closure

,m” K

maintenance period, and’ the compllance penod The constituents of concern,
~ monitoring points, and:points of compllance are described in the Monitoring

and Reporting Program}"“which is made part of this Order.

<

19. Closure and;li’ost aTasu[ea\Magtenance

The Dlscharggr has submitted a Preliminary Closure and Post-Closure
Mamtenance F’ian In_a aocerdance with Division 2, subdivision 1, chapter 4,
subchapter4 sectlen**21769 Title 27, California Code of Regulatlons The
dlscharger wall‘submlt a Final Closure and Post-Closure Maintenance Plan
up\an notlflcatlon of closure, no later than 180 days before beginning any final
closure\actlvmes Key aspects of the preliminary plan are outlined below.

%/ Heap Leach Pads
1) Neutralization

The basic approach to reducing the cyanide concentrations is to
allow natural processes to occur and to perform a staged rinse with
fresh water. The rinsing and neutralization process will involve
application of fresh water for short periods and then allowing the
rinsed areas to drain and “rest.” Periods of “rest” will assist in the
natural degradation of cyanide. Hydrogen peroxide or an equivalent
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2)

3)

oxidizing agent may be used to accelerate the neutralization
process, if necessary. :

The recirculation system (pump box and pumps, distribution pipes, drip
emitters and network of solution collection pipes) used during
operations will be used to apply the rinse solutions to the leached
residues. The heap leach pad design provides internal berms to
separate individual cells, allowing active leaching of crushed ore in
some cells to continue after rinsing of leached re&dues*‘m*other cells
has started. & \g \

FER N |
The proposed method of neutralization is commonly useg%m the~
industry. Should new methods be provegfpnor to gdevelopment of the
Final Closure and Post-Closure Mamtenance Plan»‘“ the Dlg‘charger may
revise the current proposal to mcorporate such technologles

Evaporation

The addition of fresh water: to‘drmse the Ieagped reS|dues must be
balanced by losses due to evaporatlon .Mean annual evaporation in
the project vicinity is approxmately 80, inches versus a mean annual
rainfall of 5.74 mches\therefore ragld}solutlon losses due to
evaporation are@xpected Q@w%%e neutralization is complete, all
solutions dralni{}g from}the heap or remaining in the overflow pond will
be dlsposed of through*"evaporatlon

Samplm@%alymsb
N

Solutions from each stage or cell of the heap will be sampled weekly
and%talz@é&ﬁ*\ gw site assay laboratory for analysis. The samples will

be analyze ar”g%wold silver, pH and free cyanide. The analyses will be
used torcontrol and direct the rinse solutions to various parts of the

Tt%“é?iFinal Closure and Post-Closure Maintenance Plan will include a
sampling and analysis protocol, which will include a program to recover
representative samples of the leached and rinsed residues from the
heap. The protocol will provide a list of elements for which the
samples are to be analyzed, the analytical procedures to be used and
an agreed basis for recording and analyzing data and drawing
conclusions.

The concentration limits for cyanide in the leached residues and rinse

solutions set by the Water Board are listed in section IV.D.3 of this
Order. Rinsing and neutralization of the leached residues will continue
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until these targets are met. The Water Board will reclassify the rinsed
residues from a Group B mine waste to a Group C mine waste once -
the residues (including any residual salts) are rinsed and the
concentration limits established in section IV. D. of this Order have
been met.

4) Regrading, Soil Placement and Revegetation

Golden Queen proposes to sell the leached and rlnseeiv“r“id\yes
(Group C) for other uses. Therefore, reclamation.details will b&

)

determined by the volume of residues that remaln s:te A da‘;‘zer will

R gt g
edge of the Phase 1 heap’leach padwill-be-filled with waste rock,
covered with growth medla and seeded Prior to these reclamation
activities, the channeI\w\lll\be checkedjto ensure that there are no
residual (|nc|ud|n/§;’e??1y\re3|du /s, Y solids on the liner. Any residues
will be dlsposed\of as descrlb low for the overflow pond.
*\ 4

\\\

Any resid uals sohds in the overflow pond, pump box, or the conveyance
channeléle\l be tested The method of disposal and the classmcatlon of

b. Surfac

~~~~~

g »regulat:ons éDeSIgnated waste will be returned to the heap or will remain
: '\ in the\lmpoundments for burial. The solution pumps and the supporting
-/ steekih the pump box will be dismantled and removed offsite. The upper

three feet of concrete will be broken up and placed in the bottom of the

o pump box. Both surface impoundments will be filled with waste rock,

X\, covered with growth media and seeded. The overflow pond will be

converted to an Evapotranspirative (ET) cell that will allow the overflow

pond liner system to remain fully intact at closure and allow residual

~ seepage to either evaporate from the surface of the shallow ET cell or
transpire within the root zone of native plants species planted in the ET
cell. :
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c. Waste Rock Facilities

The crests of the waste rock dumps will be reworked with a dozer to
eliminate straight lines so they blend with the natural topography. The
waste rock dump slopes will be recontoured to 2H:1V or approximately
27°. The contouring is designed to provide stable surfaces and to

control and minimize erosion. Revegetation will then proceed which will
include seeding with seed that has been collected and stored’on site.
Revegetation will provide longer-term stability, reduce vrsual contrasts
and provide wildlife habitat. a3

d. Miscellaneous Disturbed Areas

All process equipment will be removed upon flnab;srte closure
Permanent structures will be dismantled and removed:or converted to
another continuing, beneficial use. ”Foundatlens wm@be broken up and
covered with clean fill to a mlnlmum depth of one foot. All surplus
materials and storage contalnersw«wrll be recycled or disposed of offsite.
Any remaining reagents wrll*be returned to'véndors. Disturbed areas will
be ripped with a dozer or sc@:rlfled wrth grader and seeded.

A

.}

no Ionger requrred, e monitoring wells will be
abandoned according to appllcable regulations. Septic tanks and piping
will be removed wrth no ' further reclamation of the leach field required. -
20. Reasonabﬁ?@ Forese able Release
L : K

1e.Dis charger IS requrred to provide financial assurance for remediation
ofa reasonably foreseeable release. This Order acknowledges the
f@r"vlrscharger prepared (a) a plan for initiating and completing corrective
A’ gtron for a: nown or reasonably foreseeable release from the Facility;

&

:nec \ sary to perform the corrective action.

wvf

1. Financial Assurance

+ Section 22510, Title 27, California Code of Regulations requires the

" Discharger to provide funds to cover the costs of closure, post-closure
maintenance, and remediation of a reasonably foreseeable release at the
Facility. This Order requires that proof of financial assurances that
complies with section 22510(f) Title 27 is in a form acceptable to the
Water Board and that updated cost estimates be submitted to the Water

Board annually.

04-0020
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22.

23.

24.

Lo

N unrts “and-generally trend towards the northwest. Surrounding these

°

Topography

Soledad Mountain, a volcanic peak approximately three miles in diameter,
is a major topographic landmark in the area with steep slopes and minimal
soil cover at the middie and upper elevations. Alluvium and colluvium
cover the lower slopes, which grade down towards the valley floor.
Elevations range from 4,190 feet above mean sea level (/MSL) at the
summit of Soledad Mountaln to approximately 2,700 feet along Silver

Queen Road. w \\

1%
Climate

The project is located in one of the hottest aﬁddrlest areas |n the United
States, the western Mojave Desert, wﬂ%argﬁnual preC|p|tat|on,,and
evaporation rates of approximately 5.74 inches and:80 mches
respectively. The maximum expectedi]00- year "24-hour storm

precipitation is 3.6 inches. _ o
Site Geology /f
a. Setting

Soledad Mountaygn is Iocatedmﬁ“thewWestern Mojave Geomorphic

Province of So%%wthern California and is of Middle to Late Miocene age.
The SoledadaMountaln mineral deposit is hosted in a volcanic
sequence of rhyo||t§porphyw and flow-banded rhyolite, pyroclastics
and quartz latite porphyry that form a large, partially eroded, dome-
Jshaped\feature along the margins of a collapsed caldera. High-grade
/ /premous metals,mlnerallzatlon is associated with steeply dipping,
eptthermal veins occupying faults and fracture zones that crosscut rock

% ,ones are-siliceous envelopes that contain lower grade material that

forms the bulk of the mineral resource. Vein systems vary in true width

frd”%flve to over 100 feet.

. Soils

Generally, interbedded alluvial fan deposits of sand, sandy gravel, silty
- sand, and clayey sand underlie the processing and ancillary facilities.
The Phase 1 heap leach pad will be constructed on the north flank of
Soledad:Mountain. The uppermost geologic unit at this location is a
Quaternary colluvium with an upper layer of Arizo soil. The Arizo soil
is a sandy loam with 40-percent gravel and small stones to 50 percent
stones and cobbles with depth. It varies in thickness from less than
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one inch to 24 inches in the area of the toe of the pad. The depthto
bedrock ranges from 100 feet in the upslope area of the pad to
approximately 260 feet in the toe area of the pad.

The future Phase 2 heap leach pad will be located on the west flank of
Soledad Mountain in an area of Quaternary alluvium overlain by Cajon
soil and Arizo soil. The Cajon soil is a light brown to brown, gravelly

loam to loamy sand with 15 percent gravel. Cajon soil is- Iocated on

alluvial fans and plains with zero to four percent slopesrtO“the west and
south of Soledad Mountain. The depth to bedrock«@rn the wcrmty&of the
future Phase 2 pad is unknown.

The waste rock will be used initially as cdnstructlon matenalfto bunld a
pad for the aggregate operation, stockpiled for the- productlen and sale
as construction materials and aggregatehand%backfllledzm ‘mined-out
phases of the open pit. The volcanrc”ﬂt’jﬂe‘drock on the- ﬂa’hks of Soledad
Mountain has weathered to a soil! referred 10 as torrrorthents The
torriorthents consist of clay Ioam to: cobbly, Ioamy sand with up to 60 to
70 percent rocks and cobbles Inrmany places; the torriorthents form
steep scree and talus slopes "

i‘*x

sy M
K,.,ﬂ ~, \ \ \ ~

e

The Facility rs@gated m the sersmrcally actlve Southern California
region. Recordsrfrom the late 19" Century to November 2006 show
that at | leasti580 earthquakes of magnitude greater than or equal to 4.0
have jbeen re?:‘orded wrthln 62 miles of the Facility. The number of
recorded earthquakes “and their magnitudes indicates that the Facility
is.lc Iocated in an area where future earthquakes can be expected.
owever: there are no known landslides or fault scarps on Soledad
Mobntarn that’could have been triggered or caused by earthquakes.
Fg;thermere stability analyses have been performed on the planned
Jopen pit sidpes, the ore stacked on the heap leach pad to an ultimate
height of 200 feet, and on the waste rock dumps to ensure stability

uh“‘“df%r both static and seismic loading conditions.

5. Ore and Waste Rock Geochemiistry

Acid generating and neutralization potential was evaluated using static
testing procedures on ore, waste rock, historical tailings and leached
and rinsed residues from column leach tests. The acid base
accounting analyses demonstrate that the Acid Rock Drainage (ARD)
potential of most waste materials is low to non-existent. The ARD
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Potential is defined as the ratio of acid neutralizing potential (NP) to
acid generating potential (AP) or NP: AP = (NPR). Waste is potentially
acid generating if the NPR <3. The testing results have indicated that
of the 24 samples tested (comprised of drill cuttings, waste rock, and.
historical tailings), four samples were classified as likely acid
generating (NPR<1), one was classified at a low acid generating
potential (NPR <4 but >2), and one sample was classified as possibly
capable of generating acid (NPR <2 but >1). The remalnlng samples
(19) were all classified as non-acid generating, WI? ?/n NF’R >4

The leached and rinsed residues, historical tarlmgs\and the bulk of the
waste rock contain insufficient sulphur for acrdfgenerat:”on Eleven
representative samples of waste rock had'a sulfldefsulfur content
ranging from < 0.01 to 0.04%; and <0. 3% (the co"'r;centratlon of sulfide

-sulfur above which may indicate a concern for aC|d generatlng

potential). The Discharger proposes’to perform addltlonal geochemical
testing and ongoing monitoring ofr{the orez -and: waste“rock exposed
during mining to further assess anywpotentlal fo;, r ARD at the Facility.

Metal Leaching

Tests were conducted\on \ore waste rock historical tailings and
leached and rlnsed resgdyes%om cglumn leach tests to determine the
potential for Ieachlng metals. The tests followed the Waste Extraction
Test (WET) procedure/énd a citric acid solution was used as the
lixiviant:~In:st summary, the test results show that metal concentrations
wrthln the vanou&matengls (waste rock, ore, historical tailings and
Ieachgd and rinsed, residues) are below Soluble Threshold Limit

Lo ncentratlon (STLC) limits and that their leachability is very low and
ill:not Irkely Vexoeed water quality objectives.

‘ (

26\ Hyd rology\:\7

4\3&&3;”

~ N

/
//,\ a. Surface Water

w
There are no surface waters in the immediate vicinity of the Project.

The nearest intermittent stream is located approximately three miles to
the west of Soledad Mountain and there are no springs or perennial
streams within one mile of the project site. Numerous geologic studies
prepared for the Facility have found no evidence (seasonal or
otherwise) of shallow groundwater on Soledad Mountain.
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b. Stormwater

Stormwater run-on will be routed through and/or around the various
onsite facilities into up to five sediment ponds and will be regulated
under the requirements contained in the General Construction and
Industrial Activities Stormwater Permits as set out in Finding 15
(Stormwater Discharges) of this Order. P T

. / I =
¢. Groundwater ' O \

The Facility is located in the Fremont VaIIey groundwater basrn The
primary aquifer in the area is the Quaterqaw alluvium, WhICh f|||s the
basins and wide expanses of the Mojave Desert: between isolated
bedrock outcrops. The dominant regronwaﬁl flow of groundwater in the
basin north and east of Soledad Mountaln is easte%rly@ﬁ The

southerly. Groundwater flow paths\brfurcate around the low-
permeability mass of Soledad Mo\untarn East of Soledad Mountain,
groundwater flows toward Koehn b Lake<a playa that represents the
lowest point in the Fremont Valley b\aém with an elevation of 1,940 feet
above MSL. The groundwater gradlent is generally flat.

W\?“ \{KMM

vvvvv

SoledadtMouNr‘!Ktal At the mountain front alluvial fans (termed
bajadas) receive’ runoff from the higher mountains and facilitate
recharge As groundwater flows from west to east, faults and bedrock
outcrops act as bamers to groundwater flow, contributing to the
/ 1rregularly shaped;groundwater basin and sub-basin boundaries.
W

. Water level data from characterization wells and production wells on
™ S|te mdfééte that the groundwater gradient in the area is low (0.002)
and water levels have typically decreased by approximately 3 feet in
the: Iast 10 years. Depth to groundwater in the area typically ranges
from 200 to 250 feet. It is estimated that approximately 584 gallon per
minute of groundwater is needed for Facility operations at the site.

Groundwater along the northern flank of Soledad Mountain has been
analyzed regularly since installation of three characterization wells
(MW-1, MW-2 and MW-3) in September 1996. Two additional
characterization wells, MW-4 and MW-5, were drilled and equipped in
2007. Groundwater has not been detected in MW-4 because of
bedrock high in the area of the well. Attachment L of this Order shows
a Piper diagram of the groundwater chemistries for the three initial
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27. LLand Uses W«m

28. Basin Pla'n////:\\\ \ V

wells. The water-quality types found in the wells are consistent with
the types for the Fremont Valley Basin and the adjacent groundwater
sub-basins of Fremont Valley surrounding the site. The groundwater
chemistries for well MW-5, production, and domestic water wells are
also consistent with water-quality types within the adjacent basins.
MW-1 has elevated pH values ranging from 8 to 11 and higher sulfate,
calcium, and potassium concentrations than those found in MW-2,
MW-3, and MW-5, which is likely due to grouting of the bottom of the
well. Groundwater chemistries at MW-2, MW-3, ar/rfd”/MW*S are similar,
with pH values generally between 7.5 and 9. Arsenlc concentratlons in
MW-2 and MW-3 are consistently above the Federal and State
maximum contaminant level (MCL) in drrnklng Water of. 10 rrncrograms
per liter (ug/L). Arsenic concentrations in- MW-5 average: 14/ug/L
which is only slightly greater than the MCL: Naturally occurrlng high
background values for arsenic up to,300. pg/lf have beer},documented
in the region. Values of arsenic in. MW-3 have been asrhlgh as 314
ug/L, but have steadily decreased” to %%pg/b@recently Fluoride
concentrations in wells MW-2, MW"“'" ;“and MW:5 have been between
0.2 and 1.0 mg/L in the pas rrseveral years whlch are below the MCL
of 2 mg/L. | i

/"

Land use in the area is resrdentra and commercral in Mojave and the
surrounding communlty/and open desert land.

™.

O ' ‘

\

T he,W\aterKBoard ado’pted a Water Quality Control Plan for the Lahontan

e

N

/B’a/sm\(asm Plan),/v{/hlch became effective on March 31, 1995.

3 -_‘....o/’““/

29 \Recervmq Waters

@)

e

The\recelvmg waters are the ground waters of the Fremont Valley Ground
WaterNBasm Department of Water Resources No. 6-44 and the surface
waters of the Antelope Hydrologic Unit.

3'6%Beneficial Uses

The beneficial uses of ground waters of the Fremont Valley Ground Water
Basin, as set forth and defined in the Basin Plan, are:

a. Municipal and domestic supply;
b. Agricultural,
c. Industrial Service Supply;
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31.

32.

d. Freshwater Replenishment.

The beneficial uses of surface water of the Antelope Hydrologic Unit as
set forth and defined in the Basin Plan, are:

a. Municipal and domestic supply;
b. Agricultural,

c. Groundwater Recharge;

d. Water Contact Recreation:;

e. Non-contact Water Recreation;
f. Warm Freshwater Habitat;

g. Wildlife Habitat.

Monitoring Parameters and Constituents of Cﬁié‘hc&am o |

o N O
The Monitoring Parameters and Constrtuents of Cchern (COCs) are set
out in the Monitoring and Reporting Program and\*jconsrst of pH,
conductwrty, total dlssolved SO|IdS Jg:raLcyamde weak acid dissociable

- The Discharger prorig;edxstatlstlcal andxnon statistical procedures for

evaluating detectlon monltonng Eata”The procedures are detailed in the
Monltonng and Reportmg Program

‘I’Qrs Order |dent|f|es past, present and probable future benefrcnal uses
of water as described in Finding No. 30. The discharge will not
adversely affect present or probable future beneficial uses of water,
including municipal and domestic water supply, agricultural supply,
industrial, and freshwater replenishment.

b. Environmental characteristics of the hydrographic unit under
consideration, including the quality of water available thereto: Finding
Nos. 24 and 26 describe the environmental characteristics and quallty
of water from this hydrographic urut

04-0026



GOLDEN QUEEN MINING CO., INC. -24- BOARD ORDER NO. R6V-2010-(PROP)
SOLEDAD MOUNTAIN PROJECT - WDID NO. 6B159708001

Kern County

1

c. Water quality conditions that could reasonably be achieved through the
coordinated control of all factors that affect water quality in the area:

The requirements of this Order will not result in groundwater
degradation.

d. Economic considerations: -
This Order authorizes the Discharger to implement closure and post-
closure maintenance actions at the Facility as proposed by the
Discharger. The Order accepts the Discharger's proposed actlons as
meeting the best practicable control method.for protectlng groundwater
quality from impacts from the Landfill. / /‘, N o

~ “ A
# ,
\\ _/, s

e. The need for developing housing within: the reglon / b
The Drscharger is not respon5|b|e for developrng:housmg within the
w? . o

Discharger.

34. California EnV|ronmentaI~QuaI|tv Act//

/

/ #
5

/! ) yoORE
This project is sub]e\ctt /Sbe provisions of the California Enwronmental
Quality Act (CEQA)\ County of Kern is the CEQA Lead Agency for

this prOJectrunder CEQ \gwdehnes

&

The Cou%‘ﬁy of Kern c}hemrtlfled a joint Environmental Impact
Repoﬂ/EnvnronmeD;alrlmpact Statement on September 8, 1997 for the
”Facnlltyéln accordance with section 15080 of the CEQA guidelines. A
"“Supplemental Environmental Impact Report (SEIR) was prepared to due

tokmod ifications needed in conditional use permits and to comply with the

[

™ *200% -State of California’s new backhlllng requirements for certain types of
/ .open prt metal mines.

The Water Board, acting as a CEQA Responsible Agency in compliance

\\\ with California Code of Regulations, title 14, section 15096, subdivision

~(@)(2), evaluated the SEIR potentially significant impacts to water quality
and found no impacts. The SIER was adopted by the Kern County Board
of Supervisors on April 8, 2010, following public review and comment.

35. Notification of Interested Parties

The Water Board has notified the Discharger and all known interested
agencies and persons of its intent to adopt new WDRs for the project.
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36. Consideration of Interested Parties

The Water Board, in a public meeting on July 14, 2010, heard and
considered all comments pertaining to the discharge of waste.

ITIS HEREBY ORDERED that the Discharger shall comply with the followrng

I. Board Order No. 6-98-009 is hereby rescinded.
Il. DISCHARGE SPECIFICATIONS

A. Nondegradation

P

State Water Board Resolution No. 68- 16"'Statement of E’olllg,y With Respect
to Maintaining High Quality of Waters In(CaIrfomla "‘known/as the
Nondegradation Policy, requires mamtenance of exrstlng hlgh quality in
surface waters, ground waters, or wetla\rlds Whegm%y,er the existing quality of
water is better than the quality %gj water establrshed»rn the Basin Plan, such
existing quality shall be marntall;ged unless approprrate findings are made
under Resolution No. 68-16:- The“&prOJect as proposed will not purposefully

discharge any waste that' wrll\deéﬁ“rfade,«water quality.

A m..w,u,
. \

B. Surface Water and Groundwater Objectives

S N e ./

e N
Receiving water limitations are narrative and numerical water quality
objectives contarned in the Witer Quality Control Plan for the Lahontan Basin
(Basin Rlan) for all surface waters and groundwaters of the Lahontan Region.
As sﬂ”éh they are. requrred to be met.
;% i
) M;Sur\face Wapi[!;scharge Speclf ications
<f ’ The dlsc{‘-a\rge of waste to surface waters shall not cause, or contrlbute to, a
NG vrolatron of the following water quality objectives for waters of the Antelope
*vv./‘HydroIoglc Unit.

i???f;Ammonia
Ammonia concentrations shall not exceed the values listed in Tables 3-1
to 3-4 of the Basin Plan for the corresponding conditions in these tables.
Tables 3-1 to 3-4 of the Basin Plan are incorporated into these
requirements by reference.
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2.

3.

4.

op
5

Bacteria, Coliform

i. Waters shall not contain concentrations of coliform organisms
attributable to anthropogenic sources, including human and
livestock wastes.

ii. The fecal collform concentration during any 30-day pewrg;od shall not
exceed a log mean of 20/100 milliliter (ml), nor shail more),than 10
percent of all samples collected during any 30\gay period exceed
40/100 ml. The log mean shall ideally be based\on a mlnlmum of
not less than five samples collected as evenly spaced as !
practicable during any 30-day period. <Howeverf\a Iog mean
concentration exceeding 20/100 ml or'one @ample exceedmg
40/100 ml, for any 30-day period. shall mdtgate V|olat|on of this
objective even if fewer than flve samples wereﬁ\collected

Biostimulatory Substances

Waters shall not contain bios mulato“‘r%&ubsta fices in concentrations that
promote aquatic growths to&tlhe extent that such growths cause nuisance

or adversely affect the- water\for beneﬁcuai uses.

Chemical Constituents

I. Waters deS|gnateq as MUN (a beneficial use of surface water of the
Antelope Hydroléglg\Urllt) shall not contain concentrations of
chemlcal constltuents in excess of the maximum contaminant level

A (MCL) or seceﬁgiary MCL based upon drinking water standards
@specﬁ di in provisions of the California Code of Regulations, Title

4 M22 Division-4, Chapter 15, hereby incorporated by reference into
Wthese reqwrements This incorporation-by-reference is prospective
" including future changes to the incorporated provisions as the

changes take effect.

ii. Waters shall not contain concentratlons of chemical constituents in
amounts that adversely affect the water for beneficial uses.

Chlorine, Total Residual

For the protection of aquatic life, total chlorine residual shall not exceed
either a median value of 0.002 milligrams per liter (mg/L) or a maximum
value of 0.003 mg/L. Median values shall be based on daily
measurements taken within any six-month period.
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6. Color

Waters shall be free of coloration that causes nuisance or adversely
affects the water for beneficial uses.

7. Dissolved Oxygen
The dissolved oxygen concentration as percent saturation shall not be

depressed by more than 10 percent, nor shall the mlnmum““dlssolved
oxygen concentration be less than 80 percent of saturatlon )

8. Floating Materials /?
S
i. Waters shall not contain floating matenal:\mcludlng SO|IdS’ I|qU|ds,

i, A
foams, and scum, in concentratlons that cause nunsance or

, adversely affect the water for aneflmal uses%%

A //:‘ N ”\f

. The concentrations of ﬂoatlng material shal not be altered to the
extent that such alteret|ons~aretd|scern|bl @%@at the 10 percent

significance level. /’ i

AN

9. Oil and Grease

I. Waters shaIIQnot contaln 0|Is greases waxes or other materials in
concentratlons thattresult in a visible film or coating on the surface of
the water“orv«on objects in the water, that cause nuisance, or that

othérwise eﬁversely affect the water for beneficial uses.

A
}

“’x
Fhe concentratlon of oils, greases, or other film or coat generating
/@% "‘~substa@&ees shall not be altered.

\i.»For the purposes of these requirements, pesticides are defined to

\lnclude insecticides, herbicides, rodenticides, fungicides, pesticides
and all other economic poisons. An economic poison is any
substance intended to prevent, repel, destroy, or mitigate the
damage from insects, rodents, predatory animals, bacteria, fungi, or
weeds capable of infesting or harming vegetation, humans, or’
animals (California Agriculture Code 12753).

AN e R
.., = S i
.
S

ii. Pesticide concentrations, individually or collectively, shall not
exceed the lowest detectable levels, using the most recent
detection procedures available. There shall not be an increase in
pesticide concentrations found in bottom sediments. There shall be
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no detectable increase in bioaccumulation of pesticides in aquatic
life.

iii. Waters designated as MUN shall not contain concentrations of
pesticides or herbicides in excess of the limiting concentrations set
forth in the California Code of Regulations, Title 22, Division 4,
Chapter 15. This incorporation-by-reference is prospective
including future changes to the incorporated provrsrons as the
changes take effect.

" 11. pH

i. Infresh waters with designated beneficial use of WARM changes
in normal ambient pH levels shall not exceed*f‘oﬁj pH units. For all
other waster in the Region, the prmust not be depressed below

6.5 or raised above 8.5. // \ / /
1 T

ii. The Water Board recogrnzes thatéésome waters of the Region may
have natural pH levels-0i Slitside-of the 6. 5) to 8.5 range. Compliance
with the pH objectrve/for thesgwaters will be determined on a case-
by-case basis. \

12. Radioactivity

I. Radlonuchdegshallrnot be present in concentrations, which are
deleterreﬁ"s@tg hurnan, plant, animal, or aquatic life nor which result
in the accumulah“%&ﬁ\of radionuclides in the food web to an extent,
whré:h presents a hazard to human, plant, anrmal or aquatic life.

‘w&

r&desrgnated as MUN shall not contain concentrations of
radlonuclrdes in excess of the limits specified by the more
. /i restrictive of the California Code of Regulations Title 22 Division 4,
m Amcle“““”5 sections 64441 et seq. This incorporation-by-reference is
wwprospectlve including future changes to the mcorporated provisions
\as the changes take effect.

< 13 Sediment
""The suspended sediment load and suspended sediment discharge rate of

surface waters shall not be altered in such a manner as to cause nuisance
or adversely affect the water for beneficial uses.
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14. Settleable Materials

Waters shall not contain substances in concentrations that result in
deposition of material that causes nuisance or that adversely affects the
water for beneficial'uses. The concentration of settleable materials shall
not be raised by more than 0.1 milliliter per liter.

15. Suspended Materials v”’“ \‘
. a
i. Waters shall not contain suspended matenals T%r%concentratlons that
cause nuisance or that adversely affect thewwater for~benef1c1a|
A

uses.

-

ii. The concentration of total suspended mat%é“rlarls shall not be altered
to the extent that such aIteratlons aré dlscemlble atrthe 10 percent
significance level. (! AT O

16. Taste and Odors

altered.

17. Temperafﬁ;?e

| !
The natural recenvmg water temperature of all waters shaII not be

.mFor waters designated WARM, water temperature shall not be
\altered by more than 5 degrees Fahrenheit above or below the
natural temperature.

\«m

183 Toxicity

d:ﬂ

i. All waters shall be maintained free of toxic substances in
‘concentrations that are toxic to, or that produce detrimental
physiological responses in human, plant, animal, or aquatic life.

i. The survival of aquatic life in surface waters subjected to a waste
discharge, or other controllable water quality factors, shall not be
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less than that for the same water body in areas unaffected by the
waste discharge, or when necessary, for other control water that is
consistent with the requirements for “experimental water” as
defined in the most recent edition of Standard Methods for the
Examination of Water and Wastewater (American Public Health
Association, et al.).

19. Turbidity

Waters shall be free of changes in turbidity that cause puisance or \

adversely affect the water for beneficial uses. Increase\s\m turbldlty shaII
not exceed natural levels by more than 10 percent : ;

In groundwaters designated as MUN the median concentration of
coliform organlsms over. an)%seven day period must be less than
1.1/100 mllllllters 4 )t) st

2. Chemical Constltuent/s//
"”“““““x

i. Groundwaters de31gnated as MUN must not contain concentrations
ofélchemlcal censhtﬁent in excess of the maximum contaminant
level (MCL) or:secondary maximum contaminant level (SMCL)

~~based. upon dnnklng water standards specified in the provisions of

/ //‘\Tltle 22; I|V|S|on 4, Chapter 15 of the California Code of

Re ulat|ons

x Waters designated as AGR must not contain concentration of
wchemical constituents in amounts that adversely affect the water for
beneficial uses (i.e., agricultural purposes).

iii. Groundwaters must no contain concentrations of chemical
constituents that adversely affect the water for beneficial uses.

3. Radioactivity
Groundwaters designated as MUN must not contain concentrations of
radionuclides in excess of limits specified by the more restrictive of the

California Code of Regulations, Title 22, D|V|S|on 4, Article 5 (Cal. Code
Regs tit. 22, § 64441 et seq)
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C. Authorized Disposal Sites

4. Taste and Odor

Groundwaters must not contain taste or odor-producing substances in
concentrations that cause nuisance or that adversely affect beneficial
uses. For groundwaters designated as MUN, at a minimum,
concentrations must not exceed adopted secondary maximum
contaminant levels specified in Title 22, Division 4, Chapter 15 of the
California Code of Regulations. .

D. Design and Construction

are set out in Finding 17 of this Order.

1.

2007 ROWD) shall be in compllance wnth the reqﬁlrements contained in
Chapter 7, Title 27, CallfornlafCode of. Regulatlons for a Group B Mining
Waste Pile.

\ \
Y {

T
The surface |mpoundmen§s\(as specmed in Finding 10b and the March
2007 ROWD) shall:be in c,ompllance ‘with the requirements contained in
Chapter 7, Title 27 Callfornla Code of Regulations for a Group B Mining
Waste Surface Impoundment The surface impoundments shall be
constructéd for the%cap%cﬂy of a 1,000-year, 24-hour design storm and

M

constructed to protect@fromﬁa 100-year peak stream flow.

&5

/Matenals) standards, or their equivalent, for liner construction and quality

control tests ("ASTM Standards and Other Specifications and Test

0 / 4\\The\!lscharger shall follow ASTM (American Society of Testing and
A\

v/

5.

ASTM, 1916 Race St., Philadelphia, PA), to verify liner integrity prior to
use. The Water Board may arrange to conduct additional independent
testing to verify liner integrity.

\Methods on the Quality Assurance of Landfill Liner Systems," 1994,

All facilities used in the extraction process and for disposal of waste shall
be adequately protected against washout, inundation, structural damage,
or a significant reduction in efficiency resulting from a 100-year, 24-hour

storm event.
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6. The Discharger shall comply, at all times, with the engineering plans,

specifications, and techmcal reports submitted with the complete Report of
Waste Discharge.

1. GENERAL REQUIREMENTS AND PROHIBITIONS

A

General

1.

W

California Code of Regulations for treatment storagewer dlsposal to the
Authorized Disposal Sites or the generation of Hazardous Waste due to

evaporation in the surface impoundments is pflohlbrted \ A

ttttttttt

. The discharge of Hazardous Constituents;-as def ned in sectlon 20164,

Title 27, California Code of Regulatlon’éffor treatrﬁ‘ent storage or disposal,
to the Authorized Disposal Sites that{caus the wastetto be identified as a
hazardous waste is prohibited. "

/,,m«é&;‘ﬁ; 9
The discharge of wastes that fall under the\restrlctlons of section 66268.1
et seq. of Title 22, Callfornla Code of Regulatrons for treatment, storage,
or disposal, to the Authonzed Irsposal S}r?tes is prohibited.

™ 3 \‘ ';/
The discharge ofxan_y type!qf nonhazardous waste to the Authorized
Disposal Sites, mc!udrng*’éarbage paper, wood, scrap metal, abandoned
equrpmentwand constrt}ctlon materials without prior approval by the Water

Board is fprohrbrted

\/
The Dlscharger shahnot cause a release from the Authorized Disposal

o
Sites, as |nd|cated by the appropriate statistical or non-statistical data

/ anaIyS|s 'and verification procedures of the Monitoring and Reporting
' Prog@m ‘A-release is defined as waste materials detected outside the
S waste management unit.

g

/ V“ If a relg\ase is detected that exceeds the trigger values of the
//

»prohibited by the Water Board, until such time as the release is corrected

concentration limits of the Monitoring and Reporting Program, the
continued use of all or part of an Authorized Disposal Site may be

and there is no longer a threat to water quality caused by the release.

The Discharger shall be prepared to correct any release from an
Authorized Disposal Site, including, but not limited to, shutting off all or
part of any related processing facilities; rinsing and neutralizing the
affected area; removing partially leached ore and any soil affected;
repairing and/or replacing all or part of a leaking liner; and any other
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f"x

7“&

corrective measures required to mitigate a potential threat to water quality
caused by the release.

8. All chemical and petroleum product storage tanks on site will be
constructed with secondary containment structures and/or features.

9. All cyanide-contaminated industrial containers shall either by rinsed as
required by Department of Transportation regulations and returned to the

vendor, or rinsed and rendered unusable before drsposal ”\m
£ O

10. All hazardous material containers shall be properly /secured ina st\orage
facility that is not susceptible to the elements oyaccessrble%%&the publrc

% AN

11. Any ore brought in from offsrte for processmg\must be of Slml|
composition as ore mined at the Facmtywlnformatlon regardlng offsite ore

shall be submitted to the Water Boardr:for reV|ew beforeprocessrng

12. The Discharger shall use methods approved% by the Department of Fish
and Game to prevent wrldllfe exposure to any substances that may prove

Department of Fish and Game personn\e{%to mspect the Facility for
compliance with this generalrequrrementf
/ . ‘\Wv//,/frf

Waste in dlscharges of b'rm\ water must be reduced or prevented to achieve
the best pract|cable treatmenbl}evel using controls, structures, and
management practlces The Appllcant shaII comply with all requrrements

For/D/scharges of Storm Water Dlscharges Associated With Construction
Actr\wty /Gen(;;[al;Perm1t No. CAS00002 and Waste Discharge Requirements
o For Dlscharges of Storm Water Associated With Industrial Activities, General

P‘““rm/t‘No CAS00001 and all subsequent revisions and amendments.
A

‘\ ," : . . .
“These requirements do not preclude the Applicant from requirements
~ "‘lmposed by municipalities, counties, drainage districts, and other local

agenues regarding discharges of storm water to separate storm sewer
systems or other water, conveyances and water bodies under their
jurisdiction.

Detection Monitoring Program

The Discharger shall maintain a Detection Monitoring Program pursuant to
section 20385(a) (1), Title 27, California Code of Regulations.
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D. Evaluation Monitoring Program
The Discharger shall establish an Evaluation Monitoring Program whenever
there is evidence of a release from any portion of the Facility, including
Authorized Disposal Sites, pursuant to section 20420(k)(5) and 20425, Title
27, California Code of Regulations.
E. Corrective Action Program
The Discharger shall institute a Correc’uve Action Programxwhen reqmred
pursuant to section 20385(a) (4), Title 27, Callfornla»Code of- Regulatlons
<5 N
{/ J /; N ;
IV. PROVISIONS AN AN
—~ N o
A. Standard Provisions /{ " \\ s
{ o ,&Wm N /
The Discharger shall comply with the "St\andard Prowsmns for Waste
Discharge Requirements," datedeeptembeM 1994 -as set out in Attachment
M, which is made part of this O{(ier \ vt
B. Monitoring and Reporting::--, \

1. Pursuant to sectlon_‘l3267)c}f the Cyzﬁﬁ?orma Water Code the Discharger
shall comply with and lmplement the Monitoring and Reporting Program.

AT \'\ L

2. Pursuant to he Monltonngwand Reporting Program, the Discharger shall
maintainia Quality Agsurance/Quallty Control Plan (QA/QC Plan) for
sampllng and anaIyS|Sf

i

g /M\ N>~
3/ Pursuant to sectlon 20405, Title 27, California Code of Regulations, the
\Pomt of*Comphance (POC) for each WMU shall consist of each
R compllance monltonng point, including the LDCS and vadose zone
I “momtonng points for each WMU. Constituents of Concern (COCs) shall
,«f ~not exceed their respective concentration limits at each compliance
" monitoring point.

4:5thompI|ance Period

‘\

a. Release

Each time the concentration limits are exceeded (i.e., a release above
the concentration limit is discovered), a Compliance Period for the
affected WMU shall begin on the date the Water Board directs the
Discharger to begin an Evaluation Monitoring Program.
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b. Automatic Extension

The Discharger shall implement its Corrective Action Program in a
timely manner. Pursuant to section 20410, Title 27, California Code of
Regulations, if the Discharger's Corrective Action Program has not
achieved compliance by the scheduled end of the Compliance Period,
the Compliance Period shall be automatically extended. until the
affected WMU has been in continuous compllancefferf ““Ieast three

consecutive years. . 4 e
) “‘f?%
\
5
C. Closure and Post-Closure Maintenance Plan (CIosure"PIan)\’ﬂ /;
v AN
e

1.

Each WMU at the Facility must be closed pursuant toxa Flnal Closure Plan
prepared in accordance with all appllcable““requwements gffTitle 27 and
Title 14, California Code of Regulatioris and submltted to and approved by

e

the Water Board. xgéf’
\\ - - : 3

a. Preliminary Closure Plan M Y 4

\ RS

The Preliminary ClosureRF{’Ian submltted with the Report of Waste
Discharge (sectlonf21710 ‘Tltle 27, Callforma Code of Regulations)
shall be updated/modlred by the. Dlscharger if there is a substantial
change in operatlons o[,|f requested by the Water Board. Each
Annual Report shall,conflrm that the Closure Plan conforms to the

D. Neutrallzatlon and CIosure of WMUs

1.

Neutralization, closure, and post-closure maintenance of the WMUs at the
Facility shall be in compliance with section 22510, Title 27, California
Code of Regulations.

2. The waste piles and surface impoundments shall be neutralized as soon

as practicable but in no case shall neutralization commence later than 12

\
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months after completion of active leaching. Active leaching is considered
"completed" if application of process solution to ore has been discontinued
for a period of 180 days.

3. For neutralization to be considered complete, the residual cyanide
concentration in any solid waste (i.e., leached residues on the heap leach
pads), liquid waste (i.e., process solutions), or any solid or liquid fraction of
any waste, in any WMU, shall not exceed the concentratnon Ilmlts set by
the Water Board and listed below. "\\\

e WS
E\:i',‘}&; o1
it *\*»«% . f’
Sy N ‘,-f

CONCENTRATION LIMITS FOR RESIDUAL PROCESS
~ SOLUTIONS &
Constituent A g;fConcentratlongy
Total Cyanide | ) mg/L
WAD Cyanide |~ 0.2mglL
M /7 . Csbhoss

Soluble Total Cyanide‘\’%\ V) 2.5mgikg

Soluble WAD Cs;émde % J/ 0.5 mg/kg
Total Cyanlde ,g;;@; e 10.0 mg/kg

' After extractlo of solug@&WAD and soluble total cyanide

E. Fmanc1aIAssurance \“‘ “@%

' \ “‘,
1. Before waste is dlscharged the Discharger shall provide and maintain
NN -~
flnanC|aIxassu1§nce in"an amount and form acceptable to the Water Board
- staff to} ensure that funds are available for closure and post-closure
A malntenanc%s required in section 22510(f), Title 27, California Code of
~ Re ulations, for all constituents of concern, for all classified wastes, and

Before waste is discharged, the Discharger shall provide and maintain
<+ financial assurance in an amount and form acceptable to the Water Board
\ “staff to ensure that funds are available to complete corrective action for a
reasonably foreseeable release, as required in section 20380, Title 27,
California Code of Regulations, for all constituents of concern, for all
classified wastes, and for all WMUSs.

3. The Discharger shall submit evidence annually that adequate financial

assurance pursuant to the requirements of this Order has been obtained
or continued. Evidence may include a copy of the renewed financial
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instrument or a copy of the receipt for payment of the financial instrument.
The Discharger shall adjust the amount of financial assurance as required
to reflect changes in operation, regulatory requirements, the Closure Plan,
or other unforeseen events.

F. Other Provisions

1. Signs must be posted in English and Spanush to warn the publlc of the use
of cyanide. b «

2. The Discharger shall have in place adequate emergency«response} plans
in order to clean up any spill or release of any waste at the Facility:
A NN
3. The discharger must ensure that storm water dlscharges and hof-storm
water discharges do not cause or contribute.to an exceedance of any
applicable water quality standards. ( ™ N A
/
N

s

- // R\;

V. TIME SCHEDULE _
T

/“//’M \\
A. Closure and Post Closure Mamtenance Plan (Closure Plan)
N

The Prellmlnary Closure, P_Iﬂan\gnd\cost estlpnates shall be updated and
submitted to the Watgr/Board annually,wbeglnmng on November 15, 2011.
The Preliminary Closure Plan)shall include an itemized and lump sum
Estimate of the costs of. carrymg out all actions necessary to close the
Facility, to pr/ee/are detalleq d\esngn specifications, to develop the Final
Closure Plar,1,,unt|I reclamatlon .activities are deemed completed pursuant to

applicable sectlon 20950, J |tIe’27 California Code of Regulations.

B. Reas@ly Fo\r\eseeable/Release Plan
/‘) e
1 A Rea/sozla\t\)lkuoreseeable Release Plan shall be submitted to the Water

/;\\\ Board by November 15, 2011, and shall include the information required
SN *by sectlon 20420 through 20430 Title 27, California Code of Regulations.

N
N 2 An |tem|zed and lump sum Estimate of the costs of carrying out all actions
\ necessary as set out in the Reasonably Foreseeable Release Plan,

‘ pursuant to applicable State Water Board promulgated requirements of
“section 22207, Title 27, California Code of Regulations shall be submitted
to the Water Board by November 15, 2011.

3. The Reasonably Foreseeable Release Plan and Lump Sum Estimate shall
be updated and submitted to the Water Board annually, beginning on
November 15, 2012.
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C. Financial Assurance

1. A separate Financial Assurance Instrument(s) providing adequate funding,
secured by other than corporate guarantees, for the Preliminary Closure
and Post-Closure Maintenance Lump Sum Estimate in V.A. of this Order
shall be submitted to the Water Board, pursuant to section 22207, Title 27,
California Code of Regulations by November 15, 2011.

2. A separate Financial Assurance Instrument(s) prowdmg adequate funding
for the Reasonably Foreseeable Release Lump Sum-Estimate in V B.2. of
this Order shall be submitted to the Water Board, pur%ant to sectlon
22212 Title 27, California Code of Regulatlons byﬁgNovember 15, 2011

3. Lump Sum Estimates shall be revised annuaIIymgndxé?ubmltted‘“to the
Water Board for approval as set out in V:-A: and V. B’ of this;Order. Each
Financial Assurance Instrument(s) shall be’ updated@accordmgly and

submitted to the Water Board annually, begmmng on November 15, 2012.

HAROLD J. SINGER
EXECUTIVE OFFICER
Attachments: A Property Map
B. Sit¢Plan ||
W C”@%PrOJect«Location Map
- D. Open PltﬁDeS|gn

Overﬂow Pond (Design)
'G Solution Collection Piping Layout
H.“Rhase | Heap Leach Pad Layout
. Leak Detection and Collection System (LDCS) Design
J. Monitoring Locations
s K. Lysimeter Detail
~ L. Piper Diagram of Soledad Mountain Groundwater (Chemlstry)
M. Standard Provisions for Waste Discharge Requirements

Monitoring and Reporting Program No. R6V-2010-(PROP)
MRP-1  Location of Monitoring Points .
MRP-2  Well Locations :
MRP-3  General Provisions for Monitoring and Reporting
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Attachment M

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

STANDARD PROVISIONS :
FOR WASTE DISCHARGE REQUIREMENTS

Inspection and Entry

a.

C.

d.

The Discharger shall permit Water Board staff:

to enter upon premises in which an effluent source is located or in which
any required records are kept;

to copy any records relating to the discharge or relating to compliance with
the Waste Discharge Requirements;

to inspect monitoring equipment or records; and

to sample any discharge.

Reporting Requirements

a.

. .Water Board, in writing and correct that information.

Pursuant to California Water Code section 13267(b), the Discharger shall
immediately notify the Water Board by telephone whenever an adverse

condition occurred as a result of this discharge; written confirmation shall
follow within two weeks. An adverse condition includes, but is not limited

to, spills of petroleum products or toxic chemicals, or damage to control
facilities that could affect compliance.

Pursuant to California Water Code section 13260(c), any proposed
material change in the character of the waste, manner or method of
treatment or disposal, increase of discharge, or location of discharge, shall
be reported to the Water Board at least 120 days in advance of

implementation of any such proposal. This shall include, but not limited to,
all significant soil disturbances.

The Owners/Discharger of property subject to Waste Discharge
Requirements shall be considered to have a continuing responsibility for
ensuring compliance with applicable Waste Discharge Requirements in
the operations or use of the owned property. Pursuant to California Water
Code section 13260(c), any change in the ownership and/or operation of
property subject to the Waste Discharge Requirements shall be reported
to the Water Board. Notification of applicable Waste Discharge
Requirements shall be furnished in writing to the new owners and/or
operators and a copy of such notification shall be sent to the Water Board.

If a Discharger becomes aware that any information submitted to the
Water Board is incorrect, the Discharger shall immediately notify the
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e. Reports required by the Waste Discharge Requirements, and other
information requested by the Water Board, must be signed by a duly
authorized representative of the Discharger. Under section 13268 of the
California Water Code, any person failing or refusing to furnish technical
or monitoring reports, or falsifying any information provided therein, is
guilty of a misdemeanor and may be liable civilly in an amount of up to
one thousand dollars ($1,000) for each day of violation.

f. If the Discharger becomes aware that their Waste Discharge
Requirements (or permit) is no longer needed (because the project will not
be built or the discharge will cease) the Discharger shall notify the Water
Board in writing and request that their Waste Dlscharge Requirements (or
permit) be rescinded.

1

Right to Revise Waste Discharge Requirements

The Water Board reserves the privilege of changing all or any portion of the
Waste Discharge Requirements upon legal notice to and after opportunity to be
heard is given to all concerned parties.

Duty to Comply

Failure to comply with the Waste Discharge Requirements may constitute a
violation of the California Water Code and is grounds for enforcement action or
- for permit termination, revocation and reissuance, or modification.

Duty to Mitigate

The Discharger shall take all reasonable steps to minimize or pr)event any
- discharge in violation of the Waste Discharge Requirements, which has a
reasonable likelihood of adversely affecting human: health or the environment.

Proper Operation and Maintenance

The Discharger shall at all times properly operate and maintain all facilities and
systems of treatment and control (and related appurtenances) that are installed
or used by the Discharger to achieve compliance with the Waste Discharge
Requirements. Proper operation and maintenance includes adequate laboratory
control, where appropriate, and appropriate quality assurance procedures. This
provision requires the operation of backup or auxiliary facilities or similar systems
that are installed by the Discharger, when necessary to achieve compliance with
the conditions of the Waste Discharge Requirements.

Waste Discharge Requirement Actions

The Waste Discharge Requirements may be modified, revoked and reissued, or
terminated for cause. The filing of a request by the Discharger for waste
discharge requ1rement modification, revocation and reissuance, termmatlon ora
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10.

11.

12.

13.

14,

notification of planned changes or anticipated noncompliance, does not stay any
of the Waste Discharge Requirements conditions.

Property Rights

The Waste'Discharge Requirements do not convey any property rights of any
sort, or any exclusive privileges, nor does it authorize any injury to private

property or any invasion of personal rights, nor any infringement of federal, state
or local laws or regulations.

Enforcement

The California Water Code provides for civil liability and criminal penalties for
violations or threatened violations of the Waste Discharge Requirements
including imposition of civil liability or referral to the Attorney General.
Availability

A copy of the Waste Discharge Requirements shall be kept and maintained by
the Discharger and be available at all times to operating personnel.

Severability

Provisions of the Waste Discharge Requirements are severable. If any provision

of the requirements is found invalid, the:remainder of the requirements shall not
be affected.

Public Access

General public access shall be effectively excluded from disposal/treatment
facilities.

Transfers

Providing there is no material change in the operation of the fa'cility, this Order
may be transferred to a new owner oroperator. The owner/operator must
request the transfer in writing and receive written approval from the Water Board.

Definitions

a. "Surface waters" as used in this Order, include, but are not limited to, live
streams, either perennial or ephemeral, which flow in natural or artificial water
courses and natural lakes and artificial impoundments of waters. "Surface
waters" does not include artificial watercourses or impoundments used
exclusively for wastewater disposal.

b. "Ground waters" as used in this Order, include, but are not limited to, all

~subsurface waters being above atmospheric pressure and the capillary fringe
of these waters.



15. Storm Protection

a. All facilities used for collection, transport, treatment, storage, or disposal of
waste shall be adequately protected against overflow, washout, inundation,
structural damage or a significant reduction in efficiency resulting from a storm
or flood having a recurrence interval of once in 100 year

!
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- CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
- LAHONTAN REGION

MONITORING AND REPORTING PROGRAM NO. R6V-201 0-(PROPOSED)
WDID NO. 6B159708001

" FOR

GOLDEN QUEEN MINING COMPANY, INC
SOLEDAD MOUNTAIN PROJECT

Kern County

l. SITE MONITORING

The Discharger shall conduct weekly |nspect|ons of the. operatlon t ascertaln
potential water quality problems. The inspections- shallfv*flnciudé“o ervation of all
drainage conveyances, waste management unit- contalnment features and other
features constructed for water quallty protectlon If an adverse condition is
discovered, the Discharger shall record the date, of«%thewmspectlon problem

i TR
discovered, and corrective measures taken. Wh‘%
The Discharger shall sub/m/lt a Quaf‘terly Report tO'the Water Board with a
summary of the mspeétlons peifﬁormed\and the following additional information:

. x
/

@y of Waste rock (tons) placed in the waste rock disposal areas

e

ch. ofit the previous three (3) months.

,.T..

urface~z|n .a pond) of the surface impoundments, as recorded on a weekly
basis. If a surface impoundment is empty, that shall be noted in the report.

‘The Dlscharger shall maintain and retain written records onsite for a minimum of
three (3) years. This period of retention shall be extended during the course of
any unresolved litigation regarding a discharge or when requested by the Water
Board.
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ORE AND WASTE ROCK MONITORING

The Discharger shall perform additional geochemical testing and ongoing
monitoring of the ore and waste rock exposed during mining to further assess

.any potential for ARD at the Facility. Representative samples of newly exposed

ore and waste rock from each rock type will be collected from biast hole cuttings
and analyzed for Acid Base Accounting, Mineralogy and Waste Extraction Test
(WET) procedures, and the findings submitted to the Water Board in-the Annual
Report. A detailed sampling and analysis protocol will be prep/ared for. thls
program with appropriate quality assurance/quality control (QA/QC) and data
verification included in the protocol. The plan will specify*y when. Samples F\éed to
be collected (e.g., during specific phases of mining, 9ngrat spemf ici depths within
a pits), and specifications for the number of sample\s\}o be collected ThIS plan
will be prepared prior to the start of mining and will be. updated as m|n|ng

progresses. ) // S5

§ -

\
LEAK DETECTION AND COLLECTION SY\éTEM (LD(L) MONITORING

s ““f\“ e V'j
AN

A. Monitoring Points and Frequen

The LDCS sumps mstalled in:! the hemap Ieach pads and beneath the surface
impoundments shall be,momtor;ed weekly and the findings submitted to the
Water Board in the Quarterly/Report. “Attachment MRP-1 of this Monitoring
and Reporting Progra\rﬁ shcws the locations of the monitoring points (LDCS
sumps LD-1 threugh LD- 5) <xThe Discharger shall sample and analyze any
liquid coIIectegd in the ﬁlqs sp)mps and shall notify the Water Board within
seven (7) days if liquid is detected in a previously dry LDCS sump or if a
ftpe flow rates into the LDCS sumps is detected.

/ The factors set by ‘the Water Board and used to calculate the Action Leak

ﬁate ALR) and the Rapid and Large Leak Rate (RLL) for the Phase 1 heap
jle/a’(ch pad -ahd the surface impoundments are as follows:

\1 ALR = 20 gallons per acre per day (gpad)

o
2. RLL = 1,739 gpad

The following table summarizes the calculated flow rates into the LDCS

sumps, using the above ALR and RLL factors, for the Phase 1 heap leach
pad and the surface impoundments.
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ACTION LEAKAGE RATES (ALR) AND RAPID AND LARGE LEAK
RATES (RLL)
~ ALR RLL
1
LDCS Sump | LDCSArea (gallons per | (gallons per
(acres) day) day)
LD-1 (Stage 1) 0.7 14.6 1,269.5
LD-2 (Stage 2) 1.8 36.6 (318245,
LD-3 (Stage 3) 2.1 414 4 O
LD-4 (Overflow g
Pond) 6.5 130% { A 113047
LD-5 (Pump T ‘
01 f«;,;,w"" .
Box)

' The “LDCS Area’ for LD-1, LD-2, and LD-3 is thetdouble lined. ar\ea W|th an intermediate

geonet collection layer between two synthetic liners ngted “at the toe of the heap leach pad

where solution flows converge and at the:surface |mpoundments gThe ‘LDCS Area” for LD-4

and LD-5 are the respective area of secondary conta\lnment beneath the primary

containment system for the Overflow, Pond and Pump\?ox -respéctively.
The LDCS sumps have been S|zed to remove liquid at or above these rates.
LDCS sumps for the ?hase 2 heap Ieach/pad shall be identified and ALR and
RLL values establishied for those sumps prior to discharging waste at the

Phase 2 heap Ieach padx /

C. Actlon/Response Plan %‘x ““*m
AN
detected in LDCS sumps, the Dlscharger shall respond as set

,,,,,,

If Ilqurds are

f

/‘ : T
AC'I'IQNIRESPONSE LEVELS - LDCS FOR HEAP LEACH
PADS

\ F|0W Action/Response

T No action required. Record weekly flow rate and
<_| <20 gpad | submit recorded flow rates with the next Quarterly
Report.

7520 gpad | Notify the Water Board immediately. Record daily flow
<1,739 | rate and watch for trends.. Submit recorded flow rates
gpad with next regularly scheduled Quarterly Report.
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ACTION/RESPONSE LEVELS - LDCS FOR HEAP LEACH
PADS

Flow Action/Response

Notify the Water Board immediately. Cease stockpiling
ore within the cell where the release is occurring,
>1,739 | proceed with rinsing and neutralization of partially

gpad leached ore on the affected portion of the leach.- pad or
remove partially leached ore to another cellgand””‘“"‘ &
inspect and repair the liner.

W%

S

Vel

/ V \ . f ’

ACTION/RESPONSE LEVELS - LDCS;FOR SURFACE 77 |
|MPOUNDMENTS L Wi

,,,,,

Flow ActlonIResponse N //

No action required. Record ny/eekly,;ﬂow rate and
<20 gpad | submit recorded flow rates ‘with-the next Quarterly
Report. : -

>20 gpad | Notify the Water Ioard imm dlate y. " Record daily flow |
<1,739 | rate and watch for trends. Submit recorded flow rates
gpad with next/reguiarly\echeduledzQuarterly Report.

PR

\\"ﬂw
>1,739 Notlfytthe Wg@ter Board |mmed|ately Remove process
gpad solutlons ”‘Mnspect and repair liner.

A%

IV.  VADOSE ZONE MONITORING

A. Momtorln ,Pornthand Frequency

G S

Lysrmeters shall bé& monitored monthly and the results reported to the Water

Board\rﬁ\the Quarterly Report. Lysimeters shall be maintained at least

annually}‘to,‘ensure proper operation. The locations of the vadose zone

N /monltorlng pomts (lysimeters VM-1 through VM-10) are shown in Attachment
& {MRP-1 of this Monitoring and Reporting Program.

x,

B. Monltorlng Parameters

The Discharger shall analyze liquid collected in the lysimeters for WAD
cyanide and total cyanide and shall notify the Water Board immediately if
cyanide is detected. The Discharger shall notify the Water Board within
seven(7) days if liquid is detected in a lysimeter that was previously dry.
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V. GROUNDWATER MONITORING

A. Monitoring Points and Frequency

Five groundwater characterization wells (MW-1 through MW-5) are currently
installed. The locations of these wells are shown on Attachments MPR 1 and
MRP-2 of this Monitoring and Reportlng Program.

Well MW-1 will be abandoned in accordance with State regulatlonSgprror to
construction of Cell 3 of the Phase 1 heap leach pad. Wells MW-2 through
MW-5 will be groundwater monitoring points during operatlomand closure of
the Facility. With the potential for a Phase 2 pad at some futtire-date /
additional groundwater characterization wells will- ‘be dr|lled>near~sthe/proposed
Phase 2 pad area. These future charactenzatlonwells wrll become
monitoring points during operation and cl/osure of ttl“e Rhase 2”'oad
Groundwater levels shall be measured and sanﬁﬁles\ collected quarterly from
monitoring wells MW-2, MW-3, and-MW- 5°arid from 3l other future monitoring
wells. Well MW-4 has been hlstorlcallyxdry and.it. is ot expected to yield
water for sampling. However, Pecause tn‘ls well is-located near the ore
processing facilities it will be inspected quarterly in concert with the other
wells. Water quality sampllng and~ana|ysns shall be completed in accordance
with the Quality Assu |rance/Qual|ty antrgl Plan. Results shall be submitted
to the Water Board in. the Qua/rterly Report.

\

e \ S v
B. Monitoring Parameters N \
\ \\
Groundwater Ievels shall be reported as depth to groundwater in feet below
natural- ground level and Jm feet above mean sea level (MSL). Quarterly

groundwater monrtonng samples shall at minimum, be analyzed for the

m\\‘ a/ /'::::“’? :
/(//M‘\\ \\\:% GROUNDWATER MONITORING PARAMETERS
\\\ /f iy ~> Parameter ' Units

‘ i pH pH Units

& Electrical Conductivity umhos/cm
Total Dissolved Solids mg/L
WAD Cyanide mg/L
Total Cyanide mg/L
Arsenic mg/L
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VI.

VII.

A\

Once every three (3) years, beginning in 2011, additional groundwater
analyses for the following constituents shall be completed and the information
submitted to the Water Board in the Annual Report:

Volatile Organics-EPA Test Method 8260 or equivalent method
Semi-Volatile Organics-EPA Test Method 8270 or equivalent method
CAM-17 Metals

CONSTITUENTS OF CONCERN (COCs)

COCs are defined as “waste constltuents reaction products and hazardod\s

constituents that are reasonably expected to be in or détived from%wastgéj
contained in a waste management unit.” The COCs:established for the Facility
are pH, total dissolved solids, total cyanide, WAD cyamde/énd arsenlc

,\/‘» \ &
CONCENTRATION LIMITS K /

Concentration limits for groundwater COCs at"‘t e Facil jare the background
e

concentrations and the concentratlonrllmlts for the~groundwater detection

monitoring program. \\\

groundwater monltonng well based onxsample results from fourth quarter 2007
through third quarter 2009\ /

coC MW-3 MwW-4 MW-5
pH 10.26 D) 8.29
Total ,
DISSO|\?d W 280 (2) 574
Solids/~" "\ '
Total Cyanide 0.01U ) 0.01 U
WAD 24|
,Cyamde\( 0.01 U ) 0.01U
"Arsenic &l '
{(dissolve d)\* (1) 0.18 0.108 ) 0.022

i ww
??

Unlts are in mg/L except for pH that is in standard units
U= parameter not detected; detection limit is listed

1. Well is to be abandoned
2. Well has been historically dry
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VIil. POINT OF COMPLIANCE (POC)

is

The POC for each WMU consists of each compliance monitoring point, including
the LDCS and vadose zone monitoring points for each Waste Management Unit
(WMU).

DATA EVALUATION METHODS

A. Statistical Data Analysis

2N

The concentration limits, set out in Section VI above,f«were developed by the
Discharger using appropriate statistical methods (caIcuIatlc}nf/gf the\95% ‘upper
tolerance limit [UTL]) applied to characterization data- f\or g;oundwater COCs
associated with MW-2, MW-3, and MW-5. The Duscharger is reqmred by this
Monitoring and Reporting Program to develop concentratlon*thmlts using
appropriate statistical methods (calculatlons of. the’95%¥upper’UTL) for MW-2,
MW-3, and MW-5 prior to initiating waste.- dlscharges at the Facility, and any
other future groundwater monltormg points:. Upon»approval of these additional
concentration limits by the Water I%cgard the B Ilsch“arger may then propose
different statistical methods and/or: concentratlon limits provided that such
statistical methods and/or ccipcentratlon I|m|ts can be used to determine
statistically significant ewdence of a release'from the Facility..

The approved concentratle\@hmlts shall be used to indicate whether or not a
“‘measurably S|gglf|cant”“‘release may have occurred. Upon commencement of

operations, the D Ilscharger%hallxcollect monitoring data, and if a COC is detected
above the conc‘e"fhtration Iimi_p then the value will be flagged for retest and a re-

ient | g data (elght consecutive quarters) become available,
ger~shangonS|der alternate tests (e.g., t-test, Mann-Whitney test,
arnk Sum test, etc.) to compare the two data populations under
conSIderatlen %namely, the background (pre-mining) data set versus the data sets

Vfromf,the operational periods. Specifically, as monitoring data is collected during

iy,

the“&operatlonal period and once more than seven data points are available for

each COC, these statistical tests shall be used to determine if the operational
data%‘ets are significantly different (based upon a statistical tests as listed above)
from the background data set. Until such time, the approved concentration limits
shall be used as the upper limit to |dent|fy a potentlal ‘measurably significant”
release.
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B. Nonstatistical Data Analysis

\,

./.

/

- C.

¢«m'\

The Discharger shall initiate evaluation monitoring without statistical
verification if there is significant physical evidence of a release. Such
evidence can include exceeding the ALR(s), time series plots, vegetation loss
or unusual soil discoloration. The Discharger shall comment on any such
observations in the Annual Report.

Verification Procedures

1. The Discharger may immediately initiate venﬂqgtlon procedures as “Set out
below whenever there is a determination by the Discharger or. the Water
Board that there is evidence of a release. Ewde\nce/of a release consists
of the detection of the presence of a C@C ata concentratlon that exceeds

- the concentration limits set forth in Sectlon VII above\ If the Discharger
decides not to initiate verification procsdureﬁ “the llscharger shall submit
a technical report as descrlbed below Under the hefadmg ‘Technical

Report without Verification P cedures

2. The verification procedures S all only begpeﬁormed for the COCs that
have shown evidence;of; a\release andenly for those monitoring points at

ou,

which a release i 1<e mdlcated‘ Sl
%"':g%& v -

3. In order to verify a rej\ease the Discharger shall either conduct a
composﬂe/retesﬁ“’ismg\data from the initial sampling event and all data
obtained/from the resamp@g event, or shall conduct a discrete retest in

which onIy data from' ;he resampling event shall be analyzed.

4. m‘l}; e lscha;rgerwshalf teport the results of the verification procedure and all
wwconcentratlon data collected for use in the retest to the Water Board by
cemfled maul “and within seven days (7) of the last laboratory analysis.

f‘

x

75 x“sThe‘llscharger shall determine, within 45 days after completing the

/

Fa

\
\\* f J

& /ver|f|c\ét|on procedures, whether or not there is statistically significant
evidence of a release from the Facility. If there is verification of a release,
_. the Discharger shall immediately notify the Water Board by certified mail.

UWThe Water Board may make an independent finding that there is

statistically significant evidence of a release from the Facility.

6. If either the Discharger or the Water Board verify evidence of a release,
the Discharger shall submit, within 90 days of a determination that there is
or was a release, a technical report pursuant to section 13267(b) of the
California Water Code. In the repont, the Discharger shall propose either -
an Evaluation Monitoring Program or demonstrate to the satisfaction of the
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Water Board that there is a source other than the Facility that caused
evidence of a release.

D. Technical Report without Verification Procedures

If the Discharger decides not to initiate verification procedures after
evidence of a release has been determined, the Discharger shall submit a
technical report to the Water Board pursuant to section }326Z(b) of the
California Water Code. In the report the Discharger shallrproposwe either
an Evaluation Monitoring Program or demonstrate to‘ftfhe satlsfactlor\; of the
Water Board that there is a source other than theﬁacmtf/ﬁ;that caused
evidence of a release. %

X. MONITORING RECORDS

Records of all monitoring information and coples of llw,reportsfrequwed by this
Order shall be retained for a period of at least.thred (3) yearS»from the date of the
samples, observation measurement, ormreport\/ j

A. Site inspection and visua{l:é‘bse\rva\_tipn refgrds.
7N N

i
analyses or estimates.

7/

o(rimethods used and the results of analyses

3
1 S
lity assurance/quality control results.

Flow measurements

o

The analytical’technlque\s‘

/é

Raw data sheets and q
All eﬁ%r%%n SRamainte
iz

<\ /; T

‘**w-l;he date fplace, and time of inspections, sampling, visual observations,
e <

c

J
’ﬁance records of instruments used.

m o O

('D

G Name(s) ofithe individual(s) who performed the inspections, sampling, visual
N f observatlons analyses and/or measurements.

Xl REP.RTING REQUIREMENTS

Pursuant to section 13267 of the California Water Code, the Discharger shall
submit scheduled and unscheduled reports as set out below:
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Scheduled Reports

: Qu'arterly Report

Beginning on January 15, 2011, the Discharger shall submit Quarterly
reports, which shall include the information reqwred in Sections I, I, I, IV
and V above, to the Water Board by the 15™ day of January;-April, July,
and October of each year. The Discharger shall notlfy the WaterBoard
before submitting the Quarterly Report if analytical data are missing, and
shall make arrangements at that time for amendments an or updatmg
the Quarterly Report. g A

Annual Report

‘ N A 4
By January 15" of each year, the Dlﬁcharg%shall\submlt an Annual
Report to the' Water Board, which sha@lude thgkfollowmg information.

i. The compliance record andfthe correctlve acit/;ons taken or planned
which may be required tgo{brlng thé*dlséharge into full compliance with
the discharge reqwrements

ii. Monitoring data?folﬁﬂamrr‘fed for«thezprewous year in both graphic and
tabular form. €ormat for tabular data should be designed for ease of
review. Spemﬂcallyx,w fhe concentration limit for each COC should be

listed |m/n4f\ed1atelywbé53|de the measured concentration of that COC at

R amy
each $;%ompI|an‘é<yea~§g§nonltonng point, so the values can be compared

as
A

- \a b, r@ck*dramage at the Facmty The report shall also include-an indication

‘f{gﬁ%“

(((((

ﬂ;ﬁlv A rgélew of the Prellmlnary Closure and Post-Closure Maintenance

Plan to confirm that it conforms to the existing operations and that the
amount of financial assurance remains adequate.

>
B. Unscheduled Reports

1.

Spill Reports

The Discharger shall report by telephone to Water Board staff any
seepage, spill, leak, or other breach of the containment system of any
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Waste Management Unit immediately after it is discovered. A written
report shall be filed with the Water Board within seven (7) days.

If visual inspection and/or laboratory results indicate that the breach of the
containment system is or may be a threat to water quality, it will be
considered a possible release. In this case, the Monitoring and Reporting
Program may need to be adjusted to include long-term monitoring at the
affected point to ensure that repairs and cleanup have b ep?eg%ctive.

2. Notice of Possible (Unconfirmed) Releases

If a release is tentatively indicated, the Dlscharger shaII notify the Water
Board. The Discharger shall conduct resamplmg and/" na|y515\as
discussed in Section IX above, to confirm (or refute),the tentatlve release.

3. Report of Confirmed Release \\/

If an actual release occurs, or/lf a- tentatlve/rglease\s confirmed, the
Discharger shall submit a ng-:‘eort of\ReIease THis report should describe
the release, which monltorlng points aréaffected and how the release

was dlscovered/conflrmed \\ %; &;

N i
4. Unscheduled Background Update Report

Qf’\ ’&

If a release i is C¢ flrm\ed by any means other than comparison to the
J:monitorin ;‘:’then the Discharger shall, within 30 days, sample

' hrutormg points, and submit for laboratory analysis.

valuatlon Monitoring Program meetlng the requirements in section
20425, Title 27, California Code of Regulations.

B:)Preliminary Engineering Feasibility Study (PEFS) Report: Corrective
Action

The.Discharger shall, within 180 days of discovering (or confirming) a

release, submit a PEFS Report meeting the requirements in section
20430, Title 27, California Code of Regulations. ‘
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C. Violation

'If monitoring data indicate violation of waste discharge requirements, the
Discharger shall provide information indicating the cause of violations and
action taken or planned to bring the discharge into compliance.

D. General Provisions

The Discharger shall comply with the “General Provision”s@@%{%r Monitg}igj;g and
Reporting” dated September 1, 1994, set out in Attachmen’t«& VIRP-3, which is
made part of this Monitoring and Reporting Programw |

XIl.  TIME SCHEDULES FOR SAMPLING PROGRAMS'

A. No less than 60 days prior to initiating wasfe dlscharges at@the Facnllty the
- Discharger shall submit a detailed Sampling. an”dﬂﬁAnaly&s Program (SAP) for

the Facility. The discharge of waste the Facmty |saconS|dered the

discharge of ore to the Facility. -
g@
B. No less than 60 days prior to |n|t|at|ng wastefgdlscharges at the Facility, the
Discharger shall submit a: detalled@Quallty Assurance/Quallty Control Plan
(QA/QC Plan) for samphng and Iaboratoryﬁanalyss The discharge of waste

at the Facility is conadeﬁre%ﬁthg dlscharge of ore to the Facility.

Dated:

A. IVIRP 1 Location of Monitoring Pomts
u *B. MRP-2 Well Locations
‘€ MRP-3 General Provisions for Monitoring and Reporting
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~ ATTACHMENT B

MRP-2
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ATTACHMENT C

MRP-3
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Attachment MRP-3

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LAHONTAN REGION

GENERAL PROVISIONS
FOR MONITORING AND REPORTING

SAMPLING AND ANALYSIS

a.

All analyses shall be performed in accordance with the current edition(s)
of the following documents:

i. Standard Methods for the Examination of Water and Wastewater
ii. Methods for Chemical Analysis of Water and Wastes, EPA

All analyses shall be performed in a laboratory certified to perform such
analyses by the California State Department of Health Services or a
laboratory approved by the Water Board. Specific methods of analysis
must be identified on each laboratory report.

Any modifications to the above methods to eliminate known interferences
shall be reported with the sample results.. The method used shall also be
reported. |f methods other than USEPA approved methods or Standard
Methods are used, the exact methodology must be submitted for review
and must be approved by the Water Board prior to use.

The Discharger shall establish chain-of-custody procedures to ensure that
specific individuals are responsible for sample integrity from :
commencement of sample collection through delivery to an approved _
laboratory. Sample collection, storage and analysis shall be conducted in
accordance with an approved Sampling and Analysis Plan (SAP). The
most recent version of the approved SAP shall be kept at the facility.

The Discharger shall calibrate and perform maintenance procedures on all

monitoring instruments and equipment to ensure accuracy of -
measurements, or shall ensure that both activities will be conducted. The
calibration of any wastewater flow measuring device shall be recorded and
maintained in the permanent logbook described in 2.b., below.

A grab sample is defined as an individual sample collected in fewer than
15 minutes.

A composite sample is defined as a combination of no fewer than eight
individual samples-obtained over the specified sampling period at equal
intervals. The volume of each individual sample shall be proportional to
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the discharge flow rate at the time of sampling. The sampling period shall
equal the discharge period, or 24 hours, whichever period is shorter.

2. OPERATIONAL REQUIREMENTS

a. Sample Results

Pursuant to California Water Code section 13267(b), the Discharger shall

- maintain all sampling and analytical results including: strip charts; date,
exact place, and time of sampling; date analyses were performed; sample
collector's name; analyst's name; analytical techniques used; and results
of all analyses. Such records shall be obtained for a minimum of three (3)
years. This period of retention shall be extended during the course of any
unresolved litigation regarding this discharge, or when requested by the
Water Board. ’

b. Operational Log

Pursuant to California Water Code section 13267(b), an operation and
maintenance log shall be maintained at the facility. All monitoring and
reporting data shall be recorded in a permanent logbook.

3. REPORTING

a. For every item where the requirements are not met, the Discharger shall
submit a statement of the actions undertaken or proposed which will bring
the discharge into full compliance with requirements at the earliest time
and submit a timetable for correction.

b. Pursuant to California Water Code section 13267(b), all sampling shall be
made available to the Water Board upon request. Resuits shall be
retained for a minimum of three years. This period of retention shall be
extended during the course of any unresolved litigation regarding this
discharge, or when requested by the Water Board.

c.  The Discharger shall provide a brief summary of any operational problems
“and maintenance activities to the Water Board with each monitoring
report. Any modifications or additions to, or any major maintenance
conducted on, or any major problems occurring to the wastewater
conveyance system, treatment facilities, or disposal facilities shall be
included in this summary. o '

d. Monitoring reports shall be signed by:
i. In the case of a corporation, by a pﬁncipal executive officer at,leasi of
the level of vice-president or his duly authorized representative, if such
representative is responsible for the overall operation of the facility
from which the discharge originates;
03-Gooo

ii. In the case of a partnership, by a general partner;



iii. In the case of a sole proprietorship, by the proprietor;

iv. In the case of a municipal, state or other public facility, by either a
principal executive officer, ranking elected official or other duly
authorized employee.

e.  Monitoring reports are to include the following:

I. Name and telephone number of individual who can answer
questions about the report. :

i. The Monitoring and Reporting Program Number.
iii. WDID Number.
f. Modifications

- This Monitoring and Reporting Program may be modified at the discretion
of the Water Board.

4. NONCOMPLIANCE

Under section 13268 of the Water Code, any person failing or refusing to
furnish technical or monitoring reports or falsifying any information
provided therein, is guilty of a misdemeanor and may be liable civilly in an
amount of up to one thousand dollars ($1,000) for each day of violation
under section 13268 of the Water Code.
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Tammy Lundquist - Golden Queen Mining Co.- Soledad Mountain Projett

D

From: "Eric GREENWOOD" <ericg@co.kern.ca.us>

To: <TLundquist@waterboards.ca.gov> -

Date: 3/22/2010 3:23 PM

Subject: Golden Queen Mining Co.- Soledad Mountain Project

CC: . "Gabriele KIDWELL" <GABRIELE@co.kern.ca.us>,
<rholcomb@waterboards.ca.gov>

Dear Ms. Lundquist,

Following our discussion last week, I have numerous concerns about the Tentative WDRs for
the subject project. Since these issues are not directly related the Kern County Waste
Management Department (KCWMD) business, these comments are coming from me as a
member of the public. Thus, I have not been able to spend as much time as I would have

liked. I am also making less detailed/formal comments than if they had been sent by
KCWMD.

I have over 27 years of geological engineering experience, including almost 15 years
supervising environmental monitoring and control systems at solid waste landfills. Overall, I
was surprised by the numerous requirements that were less than what is expected at
municipal solid waste (MSW) landfills. Due to the huge size of this project and direct

application of large volumes of cyanide solutions, I would have expected much higher
standards. My main concerns-are as follows

1. 1 believe that the planned closure of the ponds and conveyance channel is a major
problem and a likely source of impacts to the environment and groundwater. 1 was very
surprised how easily they will be allowed to dismantle the liner and that the RWQCB will
accept that (per the ROWD): "Any residual seepage into the pond will be allowed to infiltrate
into the subsurface.” It is crucial that the piles really are effectively neutralized
before the liner is destroyed. I think that the criteria established in the WDRs are not
nearly strict enough. For example, III Provisions D. 3. establishes the total cyanide
concentration of 1.0 mg/L even though the CA MCL is 0.15 mg/L. The perforated liner will
establish what is essentially a point source for the "residual seepage” (we call it "leachate")
from the waste pile to infiltrate. Because this will become a point source, it is much more
likely that the leachate will reach groundwater much more quickly and with less attenuation

of the cyanide. This is even more important if they only have a two years of required post
closure maintenance.

2. 1 certainly hope that the RWQCB will eventually require the Reasonably Foreseeable
Release Plan and associated cost estimate to be much more aggressive that is currently
stated in the ROWD. I was quite surprised that the Discharger would say that all that they
expected to do was put in some added lysimeters and a "grout curtain” and that their total
financial assurance would be $464,250. KCWMD would be required to have a much more
extensive plan and more expensive financial assurance. .
04-0092
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3. The design of the liner system would not be acceptable for an MSW landfill for the Central
Valley RWQCB. In particular, waste rock in the drainage layer and/or the "soil liner" could be
prone to piercing the LLDPE. The allowed grain size of 1.5 inches is twice as large as we are
allowed. We are also restricted to the use sharpness of the grains. You could talk with Ron
Holcomb of the CV-RWQCB to discuss their typical MSW requirements.

4. The design and construction of the vadose zone monitoring is crucial. This is especially
the case if they are correct in their statement in the ROWD that it wouild take 1500 years for
a release to reach groundwater. Suction lysimeters are difficult to construct. For example, it
is crucial that the "lysimeter sand” not form a capillary break that would render them
worthless. I have also had suction lysimeters fail after they are installed. I suggest that, in,
addition to the suction lysimeters and the pan lysimeters under the prlmary liner, you
consider the use of pan lysimeters under the entire liner system.

5. The heap leach pads will be constructed over the location of groundwater monitoring well
MW-1 and a large number of geotechnical test holes. These holes can be conduits for
contaminates to migrate to groundwater. It is very important that the MW 1 be properly
destroyed. I hope that the test holes were properly sealed.

6. The apparent flatness of water table is problematic for groundwater monitoring. KCWMD
has a number of facilities that have fairly flat groundwater tables, which make it difficult to
determine the actual gradient direction and have resulted in the need for additional
monitoring wells. In any case, with a point of compliance that is over a mile long, KCWMD
would be required to have more than three monitoring wells. This is not even considering
the fact that this project will have a surface impoundment, cyanide process fluids, and that
there are domestic wells in the vicinity.

I would be glad to discuss my comments and any questions that you have.
Sincerely,
Eric Greenwood, PE, PG, CHg

Bakersfield, CA
661-862-8918

04-0093
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NATERAL RESOURCES AGENCY ARNOLD SCHWARZENEGGER, GOVERNOR
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' By ‘\TVV\L
VIA EMAIL: TLundquist@waterboards.ca.qov

ORIGINAL SENT BY MAIL

Tamerle Lundquist, PG

Engineering Geologist

Lahontan Regional Water Quality Control Board
2501 Lake Tahoe Boulevard

South Lake Tahoe, California 96150

TENTATIVE WASTE DISCHARGE REQUIREMENTS FOR GOLDEN QUEEN MINING
COMPANY, SOLEDAD MOUNTAIN PROJECT

BOARD ORDER NO. R6V-2010-(TENTATIVE)
WDID NO. 6B159708001

SCH # 96061052

Dear Ms. Lundquist,

Thank you for providing the Department of Conservation’s Office of Mine Reclamation
(OMR) with an opportunity to review the Tentative Waste Discharge Requirements
(WDRs) for Golden Queen Mining Company’s proposed Soledad Mountain Mine.

The project entails the development of an open-pit mine to extract and process silver
and gold ore from five pits. Site development also will include a heap leach facility,
waste rock dumps, processing facilities, offices, drainage modifications, water wells and
other appurtenances. Although quantities of materials extracted may vary from year to
year, the applicant estimates that about 5 million tons of ore and 9.5 million tons of
waste rock will be removed annually for 12 years. The plan also includes a provision for
selling about 19 million tons of waste rock as aggregate. The proposed project site is

located on Silver Queen Road in an unincorporated area of Kern County approximately
10 miles north of the community of Rosamond.

The Surface Mining and Reclamation Act of 1975 (SMARA) (Public Resources Code
section 2710 et seq.) and the State Mining and Geology Board (SMGB) Regulations
(California Code of Regulations (CCR) Title 14, Division 2, Chapter 8, Subchapter 1)
require that specific items be addressed or included in reclamation plans. The following

The Department of Copservation’s mission is to balance today’s needs with tomorrow’s challenges and foster intelligent, sustainable,

and efficient use of California’s energy, land, and mineral resources. 04 009 d
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Tamerle Lundquist
March 22, 2010
Page 2

comment dlscusses an issue identified within the tentatlve WDRs that is inconsistent
with SMARA and SMGB regulations.

Section 7.b. and Attachment H of the tentative WDRs indicate that the proposed final
height of the heap leach pad will be approximately 200 feet above the pre-mining
surface elevation. Pursuant to Title 14, CCR section 3704.1, excavated materials,
including leached ore piles not used to backfill, shall be graded to conform with the
original topography of the area so the resultant topography does not exceed the pre-
mining surface elevation by more than 25 feet.

Since Title 27, CCR section 22510(c) states that WDRs shall incorporate the relevant
provisions of an approved mining and reclamation plan and since the proposed
reclamation plan reviewed by OMR is inconsistent with Title 14 CCR section 3704.1,
OMR recommends that the Lahontan Regional Water Quality Control Board postpone
action on the tentative WDRs until Kern County approves a reclamation plan that
conforms with statutory and regulatory requirements of SMARA.

If you have any questions on these comments or require any assistance with other mine
reclamation issues, please contact me at (916) 323-5435.

James S. Pompy, Manager
Reclamation Unit
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From: Eric GREENWOOD <ericg@co.kern.ca.us>

To: <rbooth@waterboards.ca.gov>
CC: <TLundquist@waterboards.ca.gov>
Date: 6/22/2010 10:55 AM
. Subject: Fwd: Re: Golden Queen Mining Company-Soledad Mountain Project

Attachments: GreenwoodResponses4.14.10.doc

FYI- per our conversation.

>>> "Tammy Lundquist” <TLundquist@waterboards.ca.gov> 06/10/2010 8:06 AM >>>
Attached.

~

>>> Eric GREENWOOD <ericg@co.kern.ca.us> 6/9/2010 4:33 PM >>>.
© Tammy,

Thank you for the update and your response to my comments. | was wondering what had happened with
this project.

Would it be possible to get the actual responses that Golden Queen provided to you regarding my
comments?

Sincerely, ' . "~
Eric '

Eric Greenwood -

Supervising Engineer

Kern County Waste Management Department
2700 "M" Street, Suite 500

Bakersfield, CA 93301-2372

661-862-8918 (direct)

661-862-8901 (fax)

661-342-3592 (cell)

ericg@co.kern.ca.us

>>> "Tammy Lundquist” <TLundquist@waterboards.ca.gov> 06/07/2010 3:14 PM >>>
Eric, '

Thank you for providing comments on the Tentative Waste Discharge Requirements for the Soledad

Mountain Project. Below please find our responses to your comments received via email on March 22,
2010. ’

Comment 1:

We rewrote the surface impoundment section to reflect the change of the closure process for the overflow

pond. We believe your comment concerning the cyanide concentration was addressed in the comments
provided by the Golden Queen Mining Company.

Comment 2:

We reviewed the comment provided by the Golden Queen Mining Company to you. We believe that

Golden Queen's design of the heap leach pad allows for early detection of any release. The estimated

costs for a Reasonably Foreseeable Release Plan will be submitted with the annual Corrective Action and
Financial Insurance document and updated, if needed.

Comment 3:

We reviewed the comment provided by the Golden Queen Mining Company to you. The technical
specifications for the liner system design provided in the Report of Waste Discharge has considered the
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size of the gravel drainage layer as well as the potential for punctures. Based on the information
provided, the liner design should be protective of water quality.

Comment 4:

We reviewed the comment provided by the Golden Queen Mining Company to you. We believe that the
technical specification as provided in the Report of Waste Discharge, Appendix 2.0 ensures that the
lysimeters are properly installed and functional. The design of the vadose monitoring system is
appropriate and the use of the pan lysimeters under the liner system provides no additional benefit.

Comment 5:

The monitoring well and the geotechnical test holes in the vicinity of the heap leach pad will be properly
abandoned according the County specifications with concurrence by the Water Board.

Comment 6:

We reviewed the comment provided by the Golden Queen Mining Company to you. The groundwater
flow direction and occurrence is contained in Appendix 8.0 (Hydrogeology Study) in the Report of Waste
Discharge. Their models show that a potential wetting front with a constant head source would move very
slowly in the unsaturated zone and would only reach an estimated depth of approximately 70 feet below
ground surface after 100 years. In addition, the potential for leakage to reach the regional water table is
very low due to the large thickness (~250 feet) of low-permeability, interbedded alluvial sediments in the
unsaturated zone and the lack of a driving hydraulic head for any fluid that might escape the liner. Based
on the technical information provided in the Report of Waste Discharge the designs for the surface
impoundment and cyanide process fluids are protective of water quality, and the domestic wells in the
vicinity the groundwater should not be affected by the mining processes.

e

Tamerle M. Lundquist, PG

Engineering Geologist

Lahontan Regional Water Quality Control Board
2501 Lake Tahoe Boulevard

South Lake Tahoe, CA 96150

530-542-5420 office

530-544-2271 fax

email: tIundquist@waterboards.ca.gov

Please note that due to the Governor's Executive Order, 1 will be out of the office on the first, second and
third Fridays every month.
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Golden Queen Mining Co., Inc. Responses to Comments by
Mr. Eric Greenwood of the Kern County Waste Management Department
on the Soledad Mountain Project Tentative WDRs (March 2010)

Golden Queen Mining Co., Inc. (the Company) has reviewed the comments by Mr. Eric
Greenwood on the Tentative WDRs for the Soledad Mountain Project and has prepared the
following responses to assist the Regional Water Quality Board. Mr. Greenwood’s comments
are repeated followed by our responses.

Comment 1:

I believe that the planned closure of the ponds and conveyance channel is a major problem and a
likely source of impacts to the environment and groundwater. I was very surprised how easily
they will be allowed to dismantle the liner and that the RWQCB will accept that (per the
ROWD): "Any residual seepage into the pond will be allowed to infiltrate into the subsurface.”
1t is crucial that the piles really are effectively neutralized before the liner is destroyed. I think
that the criteria established in the WDRs are not nearly strict enough. For example, 111
Provisions D. 3. establishes the total cyanide concentration of 1.0 mg/L even though the CA -
MCL is 0.15 mg/L. The perforated liner will establish what is essentially a point source for the
"residual seepage"” (we call it "leachate") from the waste pile to infiltrate. Because this will
become a point source, it is much more likely that the leachate will reach groundwater much
more quickly and with less attenuation of the cyanide. This is even more important if they only
have a two years of required post closure maintenance.

Response:

The planned closure of the heap includes an extensive program for neutralization of the leached
and rinsed residues as described in Section 9.3 of the ROWD. This program includes sampling.
and analysis of the leached and rinsed residues and may include the use of alternative
technologies to accelerate the neutralization process. Following rinsing and neutralization, the
waste pile would be reclassified as a Class C waste. However, to limit the perception of any
impacts to groundwater, the Company has reconsidered the approach to closure of the overflow
pond and will convert the overflow pond to an Evapotranspirative (ET) Cell that will allow the
overflow pond liner system to remain fully intact at closure and allow residual seepage to either
evaporate from the surface of the shallow ET cell or transpire within the root zone of native plant
species planted in the ET cell. Design details for the ET Cell and revisions to the overflow pond
closure approach will be provided in an updated ROWD.

The California Maximum Contaminant Level (MCL) for cyanide in groundwater is 0.15 mg/L;
“cyanide” in the context of the MCL is the sum of both hydrogen cyanide (HCN) and cyanide
1on (CN-) and expressed as the term “free cyanide.” The final concentration targets for cyanide
in the heap after rninsing are defined for total cyanide and weak acid dissociable (WAD) cyanide;
with the target for total cyanide at 1 mg/L and WAD cyanide at 0.2 mg/L. Cyanide exists in a
number of chemical forms, and the bulk of the cyanide in the heap will not be free cyanide, but .
as strong and weak acid dissociable cyanide. In the heap, the presence of iron, and other

Aprl 14,2010 Page 1 of 6
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elements, including gold, results in the formation of iron-cyanide and gold-cyanide forms; these
forms are very different than the free cyanide form and will be present at concentrations higher
than free cyanide. The concentration of these forms, including free cyanide, can be determined
collectively through the analysis of total cyanide. A target of 1 mg/L of total cyanide is therefore
conservative with respect to free cyanide since the concentration of the latter will be very low in
the heap. In addition, WAD cyanide consists of other metal-cyanide forms such as zinc cyanide,
copper cyanide, and silver cyanide (zinc, copper, and silver are all metals that occur naturally in
the ore). The analysis of WAD cyanide includes all of these forms, along with free cyanide; here
again a target of 0.2 mg/L. of WAD cyanide is conservative because very little of the cyanide will
occur as free cyamde in the ore at the end of the project. These concentration targets are
therefore appropnate and are not intended to be compared directly to the MCL for free cyanide
in groundwater; however by achieving these targets the waste pile will be reclassified as class C
waste.

The Phase 1 Heap Leach Facility (HLF) includes a composite liner system, consisting of an
upper Linear Low Density Polyethylene (LLDPE) geomembrane liner underlain by a minimum
one-foot thick compacted soil liner. Containment for solution conveyance and containment
downgradient of the HLF ore limits is provided by a double composite liner system comprised of
two geomembrane liners, with a leak detection and collection system (LDCS) between the two
geomembranes to monitor and detect for potential leaks through the upper geomembrane liner,
underlain by a minimum one-foot thick compacted soil liner. A perforation in either of the
synthetic liners within the double-lined region would report to the sumps triggering a response in
accordance with the action leakage rules included in the WDRs and MRP.

The drain gravel and extensive solution collection piping system, or blanket-type leachate
collection and recovery system (LCRS) have been designed to prevent hydraulic head above the
liner system in excess of 2 feet, thereby minimizing the hydraulic gradient or “driving force”
required for seepage. The purpose of specifying a composite liner beneath the HLF, 1.e., a
geomembrane placed in direct contact with an underlying soil liner, is to minimize the potential
for leakage in the event that a leak develops in the overlying geomembrane. The compacted soil
liner will be constructed with a maximum specified permeability of 1 x 10° cm/sec. The depth
to groundwater under the lower portion of the HLF is approximately 250 feet below land surface
and it is unlikely that any leakage, either from a diffuse or point source, would ever reach the
water table. Golden Queen Mining Co. has performed a numerical modeling investigation of the
unsaturated zone beneath the HLF that will be included in an updated ROWD. Findings from
the modeling show that a potential wetting front would move very slowly in the unsaturated zone
and would only reach an estimated depth of approximately 70 feet in 100 years. This extremely
slow movement of water occurred when ponding of water was simulated to represent a constant
hydraulic head at land surface. The potential for attenuation of cyanide will increase as a result
of the very slow migration.

Comment 2:

t

I certainly hope that the RWQCB will eventually require the Reasonably Foreseeable Release
Plan and associated cost estimate to be much more aggressive that is currently stated in the
ROWD. 1 was quite surprised that the Discharger would say that all that they expected to do
was put in some added lysimeters and a "grout curtain” and that their total financial assurance
would be $464,250. KCWMD would be required to have a much more extensive plan and more
expensive financial assurance.

Apnl 14, 2010 , Page2 of 6
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preparation of the soil liner surface including removal of protruding rocks or other objects prior
to placement of the LLDPE liner, as is standard industry practice. Additional inspection and
certification of the subgrade surface of the soil liner is included in the Technical Specifications
for Geomembrane in Section 02776.0 3.01 just prior to installation of the geomembrane liner.

Industry practice is to specify a protective overliner cover to protect the geomembrane after
deployment from traffic and construction damage with the maximum ground pressure at the
interface specified for equipment operating on the overliner cover soils. Placement of the gravel
drainage layer is restricted to the use of low ground pressure equipment and placement in a
single 2-foot thick lift as addressed in the Technical Specifications for Earthworks in Section
02200.0 3.09E to minimize potential for any damage to the LLDPE liner. Considerable testing
has been completed over the past two decades to support the design of high stress heap leach
liners. The HLF design engineers (Golder Associates Inc.) consider the protective overliner
(gravel drain) above the LLDPE liner that is specified for the Soledad Project to be consistent
with the.current industry standard of practice. Considerable experience and testing under high
stress conditions that simulate heap leach pads has demonstrated that crushed ore placed as an
overliner on a 8§0-mil thick LLDPE liner, when placed in accordance with the specified
procedures on a compacted unyielding foundation, provides a effective high permeability
drainage layer and does not result in punctures to the geomembrane.

Comment 4:

The design and construction of the vadose zone monitoring is crucial. This is especially the case
if they are correct in their statement in the ROWD that it would take 1500 years for a release to
reach groundwater. Suction lysimeters are difficult to construct. For example, itis crucial that
the "lysimeter sand" not form a capillary break that would render them worthless. I have also
had suction lysimeters fail after they are installed. I suggest that, in addition to the suction

lysimeters and the pan lysimeters under the primary liner, you consider the use of pan lysimeters
under the entire liner system. '

Response:

We agree that the design and construction of the vadose zone monitoring is crucial to detection
of potential leaks or releases from the heap leach facility. The depth to the water table along the
northern perimeter of the heap leach is approximately 250 feet below land surface; therefore,
monitoring of the vadose zone will be critical to determine the extent of leakage should it occur.
As you point out in your comment, it will take a considerable time for a release toreach

groundwater, which is all the more reason to have a well-designed vadose zone monitoring
program. ‘

The vadose zone monitoring system designed by the Company is described in Appendix 2.0 of
the ROWD, which contains the Revised Geotechnical Report for the Heap Leach Facility
(Golder 2006). The monitoring program includes lysimeters at “critical” locations of the leach
pad and conveyance channel along the toe of the leach pad. The “critical” locations include
beneath each of the leak detection collection sumps and midway between each sump. Installation
of suction lysimeters can be problematic as you have mentioned. However, technical
specifications are presented in the Revised Geotechnical Report to ensure that the lysimeters are
properly installed and functional (see Section 15350.0). The specifications contain detailed

April 14,2010 | Page 4 of 6
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Response:

The design of the Phase 1 HLF is three distinct cells for solution control. Each cell has double
liners and a leachate detection and collection system (LDCS) between the liners and lysimeters
placed at the downstream toe of each cell and the pump box to allow for monitoring of each cell
independently. This design allows for early detection and rapid confirmation of an excursion of
process fluids. An Action Leakage Rate (ALR) has been estimated in the ROWD that if reached
would trigger implementation of the emergency response plan that has been developed for the
HLF. The cost estimate provided in the ROWD for the Reasonably Foreseeable Release
scenario considers a contingency cost associated with a release of diluted solution to the
downstream surface water drainage ditch via overtopping of the overflow pond and a single
release through the liner system based on detection in one of the lysimeters from any one of the
potential areas being monitored (i.e. all three cells, the pump box, and the overflow pond). The
WDRs require that an updated Reasonably Foreseeable Release scenario and cost estimate be
provided prior to construction as part of the Financial Assurances for the HLF. We believe the
current Reasonably Foreseeable Release detection and cost estimate to be realistic and
reasonable and in line with the requirements of Title 27, CCR.

Comment 3:

The design of the liner system would not be acceptable for an MSW landfill for the Central
Valley RWQCB. In particular, waste rock in the drainage layer and/or the "soil liner” could be
prone to piercing the LLDPE. The allowed grain size of 1.5 inches is twice as large as we are
allowed. We are also restricted to the use sharpness of the grains. You could talk with Ron
Holcomb of the CV-RWQCB to discuss their typical MSW requirements.

Response:

A composite liner system has been designed to meet the performance criteria for this project.
Factors involved in the selection of the LLDPE geomembrane (type and thickness) include
chemical compatibility, survivability (during construction and long-term), leakage rate, biaxial
strain tolerance, site specific characteristics of the overliner (also referred to as protective
drainage layer), flexibility, puncture resistance, and mechanical performance. The liner system
grading plans, selected design components (type of liner and thickness of relevant components),
construction specifications (material types and performance requirements), and construction
QA/QC plan (field and laboratory tests to be performed to document liner installation) have been

prepared to support both the permitting and construction performance requirements for the
specified liner materials.

The Soledad liner system design has considered the size of the gravel drainage layer as well as
the potential for puncture. The selection of linear low density polyethylene (LLDPE) as the
primary liner for the heap leach pad 1s based on our experience with LLDPE for high stress heap
leach pad applications due to its inherent flexibility and favorable bi-axial stress-strain properties
and greater ability to “flow” over surface irregularities on an uneven subgrade surface. In
addition, it has been our experience that LLDPE materials will typically exhibit slightly higher
interface shear strength properties than HDPE since it is less rigid. The Technical Specifications
for Earthworks in Section 02200.0 3.09G Soil Liner have specific requirements for the surface .-
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instructions for lysimeter installation and placement of the silica flour around the suction cup.
The specified materials will prevent development of a capillary break which will be verified by
testing following installation, which is described in Part 3.01, subpart F of Section 15350.0.
Each suction lysimeter will be tested to ensure that the unit is capable of maintaining a vacuum
of seventeen (17) feet of water pressure. If the suction sampler does not maintain or achieve the
required vacuum, it will be removed and replaced with a new unit.

We believe that the current vadose zone monitoring system design is appropriate and use of pan
lysimeters under the liner system provides no additional benefit. Due to the greater slopes in the
upper portion of the leach pad, the hydraulic head is minimal above the liner system in the
majority of the leach pad where solution flows are transient within the gravel drainage layer
when compared to condition near the toe of the leach pad in the vicinity of the solution collection
channel and lined divider berm where the hydraulic head is greatest. It is for this reason that the
lysimeters were placed within the vadose zone at these "critical” locations.

Comment 5:

The heap leach pads will be constructed over the location of groundwater monitoring well MW-1
and a large number of geotechnical test holes. These holes can be conduits for contaminates to

migrate to groundwater. It is very important that the MW 1 be properly destroyed 1 hope that
the test holes were properly sealed.

Response:

The Company recognizes the importance of proper abandonment of monitoring well MW-1 as
well as the other geotechnical test holes and the abandoned mine shafts located within the
mterior of the heap leach pad limits. Certification of the proper well and test hole abandonment
and shaft closure will be prepared by the Company or it’s consultants prior to construction and
this documentation will be included with the construction quality assurance report prepared by a

California registered engineer for submittal and approval by the Regional Water Quality Control
Board.

Comment 6:

The apparent flatness of water table is problematic for groundwater monitoring. KCWMD has a
number of facilities that have fairly flat groundwater tables, which make it difficult to determine
the actual gradient direction and have resulted in the need for additional monitoring wells. In
any case, with a point of compliance that is over a mile long, KCWMD would be required to
have more than three monitoring wells. This is not even considering the fact that this

project will have a surface impoundment, cyanide process fluids, and that there are domestic
wells in the vicinity.

Response:

The basis for the understanding of the occurrence and flow of groundwater at the Soledad A
Mountain Project is contained in Appendix 8.0 (Hydrogeology Study) of the ROWD. Golden
Queen Mining Co. is currently updating this study to include additional characterization work
since 2007, to include an assessment of downward, vertical, unsaturated flow of fluids. The
groundwater system and proposed monitoring are-briefly discussed below.

Groundwater flow 1n the regional alluvial aquifer in the Fremont Valley is generally northwest to
southeast, from the distant mountain fronts to dry lake beds. The regional gradient is about 0.02,
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or 100 feet per mile. As groundwater approaches Soledad Mountain, the low-permeability
bedrock causes groundwater to flow around the eastern and western flanks of the mountain. The
low-permeability bedrock causes a ‘“‘damming” effect, resulting in a lower gradient (0.002) along
the mountain front that you accurately mention in your comment. The existing site wells (MW-2,
MW-3, MW-4, and MW-5) were located based on the original presumption that they were
hydraulically downgradient of the Phase 1 heap leach pad. However as noted in your comment,
on a local scale, the horizontal hydraulic gradient is very low. It should be noted that while the
mine is active, the local flow direction may be influenced by pumping at production well PW-1.

Previous drilling of mineral condemnation borings has not encountered groundwater beneath the
majority of the proposed Phase 1 heap leach pad footprint. The alluvial aquifer terminates near
the mountain front and only the northern approximate one-third of the heap leach pad may be
underlain by the regional aquifer and the remainder of the heap leach pad overlies unsaturated ,
bedrock or perched water as identified in well MW-1.The potential for leakage to reach the
regional water table is very low due to 1) the large thickness (~250 feet) of low-permeability,
interbedded alluvial sediments in the unsaturated zone, and 2) the lack of a dniving hydraulic
head for any fluid that might escape the liner. Golden Queen Mining Co. has performed a
numerical modeling investigation of the unsaturated zone beneath the heap leach facility that will
be included iri the updated ROWD. Findings from the model show that a potential wetting front
with a constant head source would move very slowly in the unsaturated zone and would only
reach an estimated depth of approximately 70 feet after 100 years.

As required in California Title 27 for general water quality monitoring, a detection monitoring
program in the unsaturated zone should have a sufficient number of monitoring points
established at appropriate locations and depths to provide the best assurance of the earliest
possible detection of a release from the waste management unit. As a result, Soledad has
proposed vadose monitoring for potential future seepage from the heap leach pad along the
northern perimeter, which is included in the proposed monitoring program (Heap Leach Facility
Revised Geotechnical Design Report, Golder, 2006). The vadose zone monitoring program
includes 10 lysimeters along the northern perimeter of the leach pad that will be used to monitor
the soil moisture and quality of potential leakage within the unsaturated sediments. The spacing
of the lysimeters is approximately 600 feet, as shown on Figure 7.1 of the ROWD. The
lysimeters will serve as points of compliance and will provide an early warning for possible
leakage through the liner system. Based on the current understanding of groundwater occurrence
and flow, additional wells would provide little assistance in evaluating the impacts to
groundwater from potential leaks from the heap leach facility. Accordingly, we do not believe
that additional groundwater monitoring wells are necessary.
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Tammy Lundquist - Response to your March 22, 2010 comments for Tentative
WDRs for Golden Queen Mining

From: Tammy Lundquist

To: jimpompy@con%ervc‘rion.ca.gov

Date: 6/3/2010 2:41 PM

Subject: Response to your March 22, 2010 comments for Tentative WDRs for Golden Queen Mining

James,
I am responding to your March 22, 2010, comments on the Tentative Waste Discharge
Requirements (WDRs) for the Golden Queen Mining Company, Soledad Mountain Project.

The Golden Queen Mining Company has addressed your concern regarding the height of the heap leach pad
being up to 200 feet under separate cover. We have also included the Title 14, CCR section 3704.1
language into the Proposed WDRs so that the pre-mining surface (original topography) of the area will not
exceed 25 feet. '

Thank you for your comments.

Tamerle M. Lundquist, PG

Engineering Geologist '

Lahontan Regional Water Quality Control Board
2501 Lake Tahoe Boulevard

South Lake Tahoe, CA 96150

530-542-5420 office

530-544-2271 fax

email: tlundquist@waterboards.ca.gov

Please note that due to the Governor's Executive Order, I will be out of the office on the first, second
and third Fridays every month,
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