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1.0 INTRODUCTION

Kennecott Greens Creek Mining Company (KGCMC) agplfor an expansion of the existing
tailings impoundment in January, 2001 (Klohn 200T&)e United States Forest Service (USFS)
issued a Record of Decision (“2003 ROD”) on Oct2303 approving the expansion of the existing
tailings impoundment area using Alternative “C”timee Greens Creek Tailings Disposal - Final
Environmental Impact Statement (2003 FEIS”)(USF®3). With approval of the expansion
based on a thorough National Environmental Policy NEPA) review, KGCMC has updated the
General Plan of Operation — Appendix 3 Tailings ¢nmpdment (GPO App 3), to include references
affecting the tailings facility. The previous GP@®R3 format (August 31, 2000) was utilized for

this update to promote consistency with the docurasnve continue forward with the operation.

11  SiteHistory

Tailings produced by the flotation process at tlieeBs Creek mill are dewatered in a filter press.
Some of the tailings are placed underground asfitlackhe remainder of the tailings are placed on
surface in a dry tailings pile. The tailings, catisig of between 66% and 86% by weight passing
the No. 200 sieve, are delivered to the tailingdifg by truck. The tailings moisture content whe

delivered are just below the optimum standard Practoisture content (approximately 15%). The

tailings are placed into cells, spread and compla@&ohn-Crippen 1999a).

Construction of the Kennecott Greens Creek Mine Q&) tailings facility commenced in 1988
with construction of the main and saddle dams oft@ioment Pond No. 6, the surface water
collection system, and the finger drains. Previmughe Year 2000, the tailings were deposited in
four areas, referred to as the Old Tailings Phe, $outh Tailings Pile, the West Buttress and the
East Expansion. Since the August 31, 2000 versidhe General Plan of Operations, Appendix 3,
KGCMC has added tailings capacity on the Southsait of the tailings pile with a lined
containment structure over a previously used quarreg in Year 2002. A summary of tailings pile

development follows:

» Tailings placement began in early 1989 startinthennorthwest corner of the Old Tailings
Pile progressing south and east. In 1993, tailplgsement ceased with the suspension of
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mining operations for a period of approximatelyethryears. A total of approximately
735,000 ydof tailings were placed in the Old Tailings Pilevbeen 1989 and 1993.

During the period of shutdown approximately 75,9@ of development rock was placed
over the OId Tailings Pile to limit erosion duritige inactive period. In August 1995, a

temporary geomembrane was placed over the OldngailPile at the North end of pile.

The mine re-opened and tailings placement resumeduly 1996. Tailings placement
started north of revised stormwater pond systermi@oment Pond No. 6 Berm) located
south of the Old Tailings Pile. The dry tailingsagément area was expanded during this
time in conjunction with changes to the water meait system in the south impoundment
area. Removal of the temporary geomembrane covarepded with renewed tailings

placement in the northern section of the pile iB7.9

Construction of a stabilizing berm (West Buttreis)the Old Tailings Pile commenced in
late 1998. The West Buttress is being raised prepared foundation and continues to be

an active placement area

The construction of an East Expansion (May 2008% wompleted and was the primary
placement location to late 2002. This site addem@pmately 4 acres to the pile footprint.

A construction summary was submitted to the USKF$hig area (Klohn 2000a)

The construction of an HDPE-lined area in 2002 s latest area to be constructed to
maintain tailings placement capacity. The liner \ptced over an old quarry area to limit
infiltration of contact water down into the fraotar quarry floor. A design report and a
construction summary were submitted to the USF8H{KI2001b, Klohn 2002a).

With the expansion approval, KGCMC plans to develop site to minimize the overall
footprint needed to maintain operational capaatgdntinue operations, by increasing the
height of the pile. KGCMC site development andings placement methods will remain
unchanged as water diversions and contact watdratenalong with cell placement and
compaction methods will continue on, as is the entripractice. KGCMC plans several
phases of construction over the next few yearad¢mease the tailings placement capacity to
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match the current mine plan reserves. By constrgadt this manner, KGCMC continues
the historic development philosophy of not overtinidy the facility, to minimize

disturbances. The phases of construction are ptatovéitiate in 2004 with quarry work,
infrastructure changes (truck wash relocation) aaehstruction of additional tailings

placement area in the Southeast corner of the pile.

» Additionally, KGCMC is required to investigate thmlogical sulfate reduction processes to
determine if application of an additional availall#bon source could enhance the water

guality of contact water from the pile as explaimethe “2003 FEIS”.

1.2  Regulatory Background
121 Forest Service

The Final Environmental Impact Statement (“83 FEI®r the Greens Creek Project (Figure 1)
was completed in 1983. Eight alternatives weratifled in the “83 FEIS” with number six being

selected as the preferred alternative. Under tlieéeped alternative, tailings generated by the
milling process would be transported and disposedlary into a settling pond within a 150 acre

tailings basin.

In 1988, two major changes were introduced by KeatieGreens Creek Mining Company
(KGCMC) regarding development and operation of thae. The proposed changes were
addressed in the 1988 Environmental AssessmenPrigposed Changes to the General Plan of
Operation for the Development and Operation of @reens Creek Mine (EA). Under the EA
proposed action alternative, tailings generatethbymilling process would be dewatered at the mill
site and transported by truck to a smaller dryrigd basin. Wastewater from the mill site would be
transported through an eight inch, single-walledhfdensity, polyethylene (HDPE) pipeline to a
3.5 acre settling pond within the tailings basifhe Greens Creek Mine Tailings Impoundment
was constructed according to guidelines consistihtthe 1988 EA Decision Notice. In 2003, the
USFS approved an expansion of the tailings impowrdnarea from the previously permitted

tailings footprint area of 29 acres to approximat acres (Figure 2). Standard development and
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placement methodologies at the existing tailingsadFigure 3) have been established and will be

continued for the construction of the expandednigd pile.

The tailings facility design and operation has bemnewed by Klohn-Crippen Engineering acting
as consultants to KGCMC in 1998, 1999, 2000, 2@002 and 2003 (Klohn-Crippen 1998, 1999a,
1999b, 2000a, 2001a, 2002a and 2003a). All desigdiffoations and other pertinent findings of

the Klohn-Crippen studies have been incorporattathis plan.

1.2.2 Waste Management Per mit

Mining wastes are categorically exempt from redoaiatunder the Alaska waste management
program unless they pose a potential "welfare thwe&nvironmental problem associated with the
management of the waste". The state of Alaska rtaleletermination that tailings placed in the
dry tailings stack is subject to the chapter 6@dsalaste requirements, which include the need to
acquire a permit. Mining waste is regulated urtdermonofill standards 18 Alaska Administrative
Code (AAC) section 60.455 which allows the departiméiscretion to incorporate applicable

provisions of 18 AAC 60 into a waste managemenimger A waste that is not specifically

addressed in Article 4 (i.e. tailings) will be dded by the ADEC and assigned the most

applicable waste category.

The waste management permit contains applicabMgioos of Article 1 and 2 (60.010 to 60.265)
that have to do with general standards, limitatigmehibitions and administrative procedures to be
followed by every disposal facility regulated und#re chapter. Additionally, the waste
management permit will apply relevant locationgbexational, and design related requirements
from the monofill standards in Article 4 (18 AAC .800 to 60.495.) The monofill requirements

also include closure and post-closure care deeations, notifications, monitoring and reporting.

Furthermore, the Greens Creek facilities are sulbbgedérticle 6 (18 AAC 60.700 to 60.730) which

have to do with user fees and Article 7 monitorargl corrective action requirements (18 AAC
60.800 to 60.865). In Article 7, monitoring reanrents specify visual, surface water and
groundwater requirements. Detection monitoringlg® required under Article 7. If a significant

statistical difference exists between upgradient downgradient or if the water quality standards
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are exceeded in detection monitoring, then assegsmenitoring will be triggered. Assessment
monitoring will require the plume be identified atite owner/operator identify and implement
remedial corrective measures according to 40 Cé&ederal Regulations (CFR) 258.55 to 258.58.
Lastly, the facilities at Greens Creek are opewaovers to any provision of the chapter under 18
AAC 60.900 upon adequate demonstration and ADECretion.

123 I nteragency Review of Project

In 1999 and 2000 State and Federal Agencies withdigtion over the mine in association with
KGCMC arranged a third-party assessment of the afskcid drainage and metal release, and a
review of the freshwater monitoring plan (SMI 2008 part of their review, the third-party
consultant reviewed and revised the appendicehdoGeneral Plan of Operations relating to
tailings, production rock, reclamation, and thesfn@ater monitoring plan in August 2000. In 2001,
KGCMC applied for a tailings impoundment expansihjch was evaluated through the NEPA
process. The development of the “2003 FEIS” byltier-Disciplinary Team consisting of Federal,
State and Local Agencies utilizing a third partyttactor resulted in a thorough examination of all
aspects of tailings disposal at KGCMC. The USF8a%td the “2003 ROD” supporting Alternative
“C” in the “2003 FEIS”. To proceed with expansioonstruction, the GPO App 3 is updated for

continued operation.



&9« 25
‘,o“\) //
z -
‘_\O‘f

PIT No 405

EXCHANGE

TAILINGS PIT No 5
IMPOUNDMENT
nd BASIN

PIZ' No 174

N

AN

BOUNDARY

L

N\

Experimental Forest

PRODUCTION
ROCK SITE 23

\
~ /

PIT No

7

KENNECOTT GREENS CREEK MINE

ADMIRALTY ISLAND, ALASKA

o
/ z \ )
— X W Stormwater Testing Site
g/l | xs Woter o ste MINE SITE LOCATION MAP
920 AREA g/
>
1350 PORTAL _ 3 ol —
b3} z\ Disn ¥ | Greens Croek Mining Co.
& P — | ol i v i
\ g ) __-| nNotTOscalE FAGURE 1

Figure 1. Location of the Kennecott Greens CreekeMin Admiralty Island, Alaska



Kennecott Page 7
Minerals

HAWK INLET — —

2003 FEIS (f

NATIVE “C"> - LEASE EXPANSION BOUNDARY
(ALTERNATIVE “C”TAILINGS FOOTPRINT

o~ -~ -

OPOSED WATER
EATMENT PLANT
AREA

_ PREVIOUS TAILINGS/QUARRY
BOUNDARIES

PROPOSED
RECLAMATION
‘ STORAGE AND
BORROW AREA

L— — ——\PRDPDSE

SQUARRY e PIT 5 AREA
= — NAREA
= N \ g
- \ ol ]
PREVIDUS LEASE BOUNDARIES — - ) N i \ sgr RUAD
1983 FEIS AND 1988 EA TAILINGS|-— ) S 1STING o
AND QUARRY LEASE BOUNDARIES / \§ \ o HAK Tl
2003 FEIS <ALTERNATI\/E 4o ' A\ \
— — TAILINGS FOOTPRIN 1 O\ |
N / (I \\ PROPOSED ’
2003 FEIS ULTIMATE ) ~ .\ . /I RECLAMATION
TAILINGS PILE CONTOURS / e 7o \\ \ STORAGE AND
_ 2003 FEIS (ALTERNATIVE “C" ~ / e X & BORROW AREA
LEASE EXPANSION BOUNDARY PR i J
eommmnmoe EXISTING TAILINGS FOOTPRINT @w(’ NEW mu&\(}\ 3 J —
) o Me WASH AND
|| wwmmmmmee MONUMENT/DISTRICT BOUNDARY Kg?k, TANK SYSTEM
: N¢
- W
NPDES 002 OUTFALL PIPELINE s ADMIRALTY ISLAND NATIONAL ™™
(= Scale=1000 feet—>] )‘V MONUMENT BOUNDARY

TAILINGS AREA LAYOUT - LEASE BOUNDARIES FOR 2003 FEIS EXPANSION

Figure 2. Tailings Facility Layout at the Kennt#d®reens Creek Mine



Kennecott Page 8
Minerals

-~
R ~
Wv-01-0(E HVY1-p2E Mylor-ean S
el 425 S
Wy L01-0(c X s
Nyoss S o e
MOI-5E RESEN
@
ROPOSED PERWIT BOUNDARY
Tot=03A
)
L i Bttt
A Tl
\\\\\\ 7% - WES Mw01-08
¥ i
A PIT 5 QUARRY
o\

W-T-0p08
@

02-07

€ ot
N
SO it

fw2p0-4B

Mv-0035Qy

W=003A

-
-
= - =T i KENNECOTT GREENS CREEK MINING CD.
L ~~<ill |
~-~~~§ | BRGE s T e TETAILINGS AREA AS—BUILD
~ s RAWNG BY
I omeas s o taue WITH 2003 FEIS LEASE LINE

=, REVIENED BY GRAPHIC SCALE: 1" = 100" | oo™ O .

NO UTLITES SHOWN FOR CLARITY PROJ OR REF. _ BPO Appandix 3 e P = - e

Figure 3. Tailings Area As-build with 2003 FEIS keaoundary



Page 9

13 Permitsand L ease
1.3.1 U.S. Forest Service Lease

In September of 1988 the U.S. Forest Service iskas® number 4050-10 to Greens Creek Mining
Company. This lease covered 39.89 acres for thgpopa of constructing, operating and
maintaining wastewater and tailings disposal systtanthe Greens Creek Mine. In April of 2004
the U.S. Forest Service issued an amendment (#hetabove lease. The newly amended lease for
the tailings impoundment covers approximately 128s with 68 acres within the Admiralty
National Monument (ANM) and 55 acres outside thedMANDisposal of sewage sludge and residue
from incinerated solid waste is approved within théings area consistent with State authorization

and Forest Service approval of such plans.

132 Alaska Department of Environmental Conservation Waste M anagement
Per mit

In November of 2003, the Alaska Department of Emwnental Conservation (ADEC) issued
Waste Management Permit # 0211-BA001 to KGCMC. Tgesmit replaces the previous Solid
Waste Permit #0111-BA001 received in August 200% fiew permit was issued in parallel to the
Federal NEPA review and addresses the tailingsrestpa as well as the other designated waste
management sites at KGCMC. See Section 1.2.2 fmneral description of the permit purpose.
This permit allows the placement of 5.3 Million Gukyards (9.6 Million tons) of material in the
expanded tailings facility which at full build owill have a tailings footprint area of 62.2 acres.

133 Army Cor ps of Engineers 404 Per mit

In June of 1988, the original permit for the coustion of the tailings containment dams, on land
leased by KGCMC from the Forest Service, was grhme the United States Army Corps of
Engineers (USACE) permit #4-880269. In Decembe20fi3, the USACE issued permit #N-1988-
0269 [Hawk Inlet 1] authorizing the tailings expems project work. In conjunction with the

USACE permit, ADEC issued a Certificate of Reastm@ssurance and the Alaska Department of
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Natural Resources issued a Final Consistency Detation in regards to the project expansion.
Under the Corps permit, regular dam inspection doles are to be maintained, with the Alaska
Department of Natural Resources providing reguataversight. Dam inspections are further

discussed in Section 3.

14 Site Char acterization

The geochemical characteristics of tailings are important factor that affects the design,
monitoring and environmental performance of thetdiyngs. The Greens Creek deposit is a high-
grade sulfide-hosted poly-metallic mine. Silvengilead and gold are recovered from processed
Greens Creek ores. Consequently, pyritic sulfwele are elevated in the flotation tailings.
Geochemical studies have been conducted throughedife of the mine to better understand the

nature of tailings material at Greens Creek.

141 Historic Geochemical Studies

The Environmental Assessment (1988) outlined tts¢ weork required to characterize the mill
tailings and evaluate its potential to produce aeaiid create an acid drainage. Two tests were
developed, a monthly pH check of the main fingexirts to determine pH changes inside the pile,

and a formal leach test characterizing the acidlpcng potential of the tailings.

From July 1989 to February 1991, the pH of therdrgienerally ranged from 6-7. The finger drains
were covered in February 1991 by the constructibadulitional pond capacity at the tailings

facility. Efforts to uncover the drains were susfakin 1994. The finger drains were redirected to
Wet Well #2 which is monitored on a monthly baS#atic tests and kinetic leach tests of tailings
were initiated in 1989. Results are containedejports by BCRC (1990) and ASCI (1991). A

series of laboratory static tests showed that #ilengs had a potential to become acidic after
weathering. Subsequent kinetic tests instead stholad the tailings had only a slight potential to
form acid because of their slow reaction rate. Hilengs sample had 12.1% pyritic S yielding an
acid generating potential (AGP) of 379 /1,000 tCaCQ. The sample had an acid neutralizing
potential (ANP) of 244.8 for an overall Net Neutzation Potential (NNP) of —135 /1,000 t as

CaCQ. Static test results such as these would nornballndicative of an acid generating sample.
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In addition to the kinetic tests that indicatetlditARD risk, BC confirmation tests (BC AMD Task
Force 1989) showed the sample to have an acid-gtmgrisk estimated to be none to weak. Both
humidity cells and column tests showed an initeéase of stored metals and acidity but solutions
subsequently became neutral in pH and decreaseétals. These test results together indicated a
low acid generating risk in the tailings. Dr. Aaini Smith (ASCI 1991) reviewed the tests results
reported by BCRC (1990) and agreed with the commtuthat tailings would likely maintain an
alkaline pH in the field and presented only a gdligimg-term potential for acid generation. The
column and humidity cell tests indicated that eleddevels of zinc could be released, especially

during the early stages of leaching when accumdilpteducts of oxidation were mobilized.

1.4.2 Followup Geochemical Studies

Followup geochemical testing of production rocle and tailings from the Greens Creek deposit in
1994 (KGCMC 1994) indicate that many of the matertasave the potential to become acidic.
However, owing to the abundance of calcium carb®rat dolomite in the samples (generally
ranging from 10 to 60%), a very long period of vieiing, estimated at more than 10 years in lab
tests, would have to occur prior to developmerdadlic conditions. Before mining, the lag period
was estimated to be more than 10.8 years. WoiRdndon on production rock from Greens Creek
(1999) suggests the lag time is variable and tbagelars may be typical. These estimates of lag
period were based on modeling results of laboratygervations of pyrite oxidation. Actual
oxidation rates are likely to be much less undeldficonditions due to passivation of reactive
surfaces, reduced oxygen supply and lower temperatConsequently, the average lag period
(before generation of acidic pH levels in the migyoof potentially acid generating rocks) is
probably in the range of at least 20 to 50 yeah® g period will probably be longer in tailings
than in production rock because of the accumulatbroxidation products in tailings and the
diminished capacity for oxygen transport. It isoafgssible that oxidation reactions in either the
production rock or tailings facility will slow tohe point that acidification never occurs. The
reclamation and closure methods being developedthifer mine are designed to increase this
likelihood.

Even under the neutral pH conditions that are ebgoeto prevail for tens of years in Greens Creek

tailings, significant concentrations of soluble alet especially zinc, may be released in a soluble
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form into water contacting the tailings. Consedlyenvater leaching through tailings may contain
elevated zinc, and to a lesser degree other metaih, as cadmium, nickel and lead and metalloids

such as selenium and arsenic.

Static test (Figure 4) and paste pH results fo91®@b samples (Figure 5) were consistent with the
findings of the 1994 sampling effort. Tailings gdes have an abundance of sulfide S (generally
greater than 10%) but also have a high acid nézitrglcapacity. The elevated ANP indicates that
acidic conditions should not form during operatafrihe facility, allowing closure practices to
provide long-term prevention of ARD. All measungaste pH values were above 6.5, and the
majority ranged from 7.5 to 8.5. The results oj@ing characterization and monitoring are
summarized in annual reports (KGCMC 2002, 2003gsEhdata support the opinion developed
during baseline studies that lag period would pie\sufficient time to operate and close the facilit
without producing acid rock drainage.

Kennecott Greens Creek

700 T T T T T
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Figure 4. Net neutralization potential of varidi®9 grab samples collected from the Greens

Creek Mine facilities compared to analysis of 1g8db samples from KGCMC 1995.
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Figure 5. Paste pH and net neutralization poteatigarious 1999 grab samples collected from the
Greens Creek Mine facilities.

The conclusion of the ARD and metal leaching ev#dnaby SMI (2000) was that there are three
principal issues that affect ARD and metal leachfrgm the Greens Creek tailings facility
including the siting and design of the individuacility, the operation of the facility, and
reclamation and closure. Aspects of the faciligsign, operation and closure that serve to
minimize ARD and metal leaching risk are describethis Appendix. Refer to the Reclamation

Plan, Appendix 14 of the General Plan of Operatiforsdiscussion of mine closure.

143 Seepage | ssues

Prior disposal practices in the original tailingke @llowed development of saturated zones within

the tailings pile. During a temporary closure of thine (1993-1995) a PVC cover was placed over
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portions of the tailings to reduce infiltration.ut&sequently, water levels decreased within the pile
When the cover was removed from portions of the pil1995, water levels subsequently increased

indicating that water levels are responding toigaltnfiltration of meteoric water.

A detailed conceptual flow model was developedtif@r tailings site (EDE, 1997, 1999, 2002a).
The models incorporated generalized lithologiesl|uiting the tailings, underlying discontinuous
peat, sand and till layers and bedrock. Includisg & the models were the other hydrologic
features such as natural drainage’s, and the \sanmoan-made features that form parts of the
functional facility, (e.g. drains, ponds, and syurralls).

Water quality data were available on the chemisfrihe east and west tailings drains from 1995
(Figure 6). Although the east drain was higheeiimc than the west drain, the water quality for
each drain was consistent with the chemistry oftacinwater predicted in earlier studies by Vos
(1990), having neutral pH and zinc in the rangé& ¢d 80 mg/L, with most samples near the lower
end of this range. Pore water samples collectad the tailings in 1999 at a depth of about 4 feet
also had neutral pH and somewhat lower zinc (2.5om3g/L) than measured in drains in 1995.

More recent data presented in annual reports argistent with previous results.

These data indicate that drains in the tailingslifaccollect a combination of groundwater
underflow and water infiltrating through tailingsAdditionally, the quality of water is consistent
with the geochemical predictions developed duringempermitting, water is near-neutral and
contains elevated levels of zinc and to a lessgrede other metals. These data indicate that

oxidation is occurring in the tailings, and thathmnate dissolution maintains the pH near neutral.
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Column and humidity cell tests on tailings
produced initially low pH and high zinc. Zinc
levels decreased and pH increased with time
as reaction products were rinsed. Field data
on soluble zinc from solid samples and drains
have all been neutral in pH, and zinc levels
have varied indicating that as sulfides
weather, the soluble zinc gradually increases
towards its solubility limit imposed by
secondary zinc minerals. Pore water samples
collected in 1999 from 4 feet in depth had
moderately low zinc indlicating slow
weathering a few feet below the tailings
surface.

Figure 6. Chemistry of water in drains, seepsf@oré water collected at Greens Creek in 1999.
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144 Geotechnical | ssues

Extensive in situ investigations of the tailinggephave been conducted since establishment of the
pile (Klohn-Crippen, 1999, 2001c, 2003a). Work laduded cone penetrometer testing (CPT)
and standard penetration testing (SPT), in additiaiest trenching, within the tailings and inte th

shallow foundation materials beneath the tailings.

Klohn Crippen completed stability analyses fromstimvestigatory work to evaluate the current
stability and projected long-term stability of thde expansion to Elevation 330" or 160’ above
native ground. The analyses employed shear strgyayameters based on correlations using the
information derived from the CPT and SPT work. ésssnents included static and pseudostatic
conditions, and liquefaction potential. Seismiemg considered included both the design basis
and maximum credible events. Results of the st#bility analysis found an adequate factor of
safety with the tailings as designed. The dynastadility analysis indicated that there was a low
but quantifiable risk of modest displacement oftdiéngs mass (up to 12 feet) with the occurrence

of the design basis earthquake.

As a result of the evaluations, modifications ie thilings placement methods have improved the
operational placement methods. The modificatiores a part of the continuous improvement
programs that have optimized compaction and mirechidevelopment of saturated conditions in
the active placement areas. Construction of thieicle access causeway, and the cellular
methodology employed, appear to be the key aspédte plan that contribute to its success. The
construction of the west buttress will improve slggtability based on the analyses (Klohn-Crippen
1998). The lateral extent of access roads is niaeichto limit the formation of localized saturated

zones caused by infiltration into the more permeabad rock.

Design of the tailings expansion as described i tA003 FEIS” was evaluated based on
maintaining the stability criteria set forth in alpproved design reports by Klohn-Crippen (1998,
1999a, 1999b, 2001a, 2001b) and KGCMC utilizes strjustandard construction practices to

construct the facility expansions with third padgnstruction engineering firms used to confirm
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construction practices (Klohn-Crippen 2000a, 2002&pCMC will continue this practice to

maintain well designed facilities in the future argions.

1.4.5 Conceptual Model of Tailings

Following dewatering in the mill, tailings are péatin the permanent disposal facility in a manner
similar to an aboveground landfill. Approximately0 Soercent of the tailings are used for
underground backfill and the remainder is placedtha surface tailings facility. Design and
operational management of the tailings facilitymisant to keep the tailings geotechnically stable
and water control systems are designed for diveraround the impoundment or collection within
the impoundment. Contact of the tailings mass gitbundwater is minimized by the slurry wall
installed upgradient of the facility and a netwoikfinger and blanket drains installed beneath the
tailings. Additionally, the fine texture, compamt and unsaturated nature of the tailings also
reduces ARD potential by minimizing flow and linmgj diffusion of oxygen. This is to be achieved
by compacting the tailings and grading the surtaceromote runoff. At closure, a composite soil
cover (as explained in the “2003 FEIS”, Section®2@JSFS 2003) and also in the ADEC Waste
Management Permit, Section 2.4.9.1) that reduddsation of meteoric water and oxygen is to be
placed over the facility then followed by revegetatto stabilize the site and to prevent long-term

ARD by minimizing seepage and oxidation processes.

The planned expansion of the tailings pile andlifeas will continue to utilize the successful

stability measures, placement methods and watdrai@®ystems as in prior tailings development.
The overall height of the pile will be increasednmimize the pile footprint and new stormwater
systems will replace the existing systems as the gipands. Some infrastructure changes will
occur as a result of the expansion of the piledoot, which may expand to an ultimate area of 62

acres.

In the “2003 FEIS” and the “2003 ROD”, the USFSaguiring that KGCMC undertake a sulfate
reduction monitoring program to generate an ansfigsiaddress the usage of supplemental carbon
additions to the pile. The “2003 FEIS” thoroughlypkains the purpose of this requirement for
implementation at the tailings pile.
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2.0 TAILINGSFACILITY OPERATION
21  TailingsFacility and Dam Structure
211 Introduction

The purpose of this section is to identify speaiffierations and maintenance requirements for the

safe operation of the tailings impoundment.

The purpose of the tailings structure is twofold:

* Collection from containment area’s of storm andcpss water prior to treatment and

subsequent seawater discharge under the NPDEStpenai

* Receipt and placement of dry tailings. Proceduoeddilings disposal are included in Section
2.1.4.

This section meets the requirement for a low hagdeds D structure. The dam classification is
contained in the U.S. Forest Service Special Ussé&050-10 approved September 1, 1988. The
section also complies with ADNR Certificate of Appal for Dam Safety No. 88-4 approved May
6, 1988; and Certificate No. 89-7. Any new plannedtallations for expanded stormwater
impoundments will be designed and approved by thegpeopriate agencies prior to construction.
Structures anticipated to be constructed include dbntainment structures for the stormwater

ponds, additional infrastructure and tailings piaeat area.

2.1.2 Operations

The current facility is operated by the KGCMC Opieras Group and is maintained within the
guidelines of the GPO App 3. The overall tailingsility includes water collection, storage and
treatment systems, which receive collected watemfioverall mine containment systems. The
facility also is the depository for tailings, pradion rock and other materials as per the pernnits a

leases described in Section 1.3.

The current impoundment is operated to receiveflove from Tank 6 that will generally be
comprised of storm and wastewater from the 920 sitdl, Site 23/D, the Hawk Inlet facilities and
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the dry tailings placement area. All water frore tipper 920 mill site and Site 23/D is transported
in a set of two pipelines along the “B” Road to thdings area. A single pipeline transports all
collected waters from the Hawk Inlet facilitiesth® tailings water treatment systems. KGCMC will
be increasing the size of the capture area inditiegs area as the pile expands and all expanded
facilities will be included as extensions of tharemt systems. Third party reviews (EDE 2002a,
USFS 2003a) have updated flow handling estimatestfom water systems in association with the
expansion and closure of the tailings area. INAB&EC Waste Management Permit, it is required
that KGCMC upgrade current storm event capturegieBom 10 year/24 hour to 25 year/24 hour

capacities and this change will be incorporated the designs.

In addition to tailings solids from ore processititg tailings facility is permitted for placemerit o
non-hazardous wastes from the site including prbolncock, sediments removed from de-gritting
basins and settling ponds, ditch sediments, dee@dtswage sludge, sediment from the wastewater

treatment plant, incinerator ash, and residue ftombustion of wood waste and camp wastes.

At current mill capacity, the Greens Creek Conapirgenerates approximately 1,800 dry tons of
filter-pressed tailings a day. Approximately 50rgent are mixed with cement and trucked
underground for placement in the backfilling pracesThe remainder of the tailings (planned at
approximately 50 percent) are trucked to the tgdirmpoundment area for disposal. Tailings being
transported are dewatered to approximately 15% tmeisontent by dry weight (Klohn-Crippen,

1999, 2003a), which is slightly below the optimumisture content. Regular precipitation events
thus increase the moisture content of these migenvaghly equal to the optimum compaction

moisture content.

213 L oading and Hauling

The tailings are loaded at the concentrator loadwat into lidded-trucks utilizing a front-end

loader. The loadout area is part of the 920 mi# siontainment area. Runoff from the tailings
loading area is routed to a containment/collecggstem and is not allowed directly into Greens
Creek or any other water body. When loading tgdiroperators’ exercise care to minimize tailings

spillage, thus reducing tailings accumulation aatkptial runoff.
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Currently, KGCMC transports the mill tailings in-4&n capacity covered maxhaul tractor/trailers.
These units comply with the U-80 design loadingcte for the bridges on the road. Each truck
is inspected daily for mechanical and safety iteamassure the tailgate is functional to prevent
spillage, the rubber seal around the tailgate igood condition, and trailer covers are in place an
in good working order. All conditions must be iroper working order or the trailer will not be
used. Other options for haulage is the use of allemaize truck with covers during the
maintenance of the larger trucks or to supplembat daily haulage. Operators are thoroughly
trained on truck operations prior to driving alarel a safety zone is maintained along the road via

radio communications for trucks to pass by eackroth

Truck loading to 45 tons requires 20 round trips day and will vary based on the daily
underground tailings placement. The road surfackept in good driveable condition for either
option (see, GPO Appendix 8 Road Operation and tdaance Plan). During thaw periods, it may
be necessary to restrict operations temporarilyeduce payload to prevent road degradation and
dust control will be performed as necessary. lirigs are spilled along the roadway, they will be

immediately recovered and placed in the tailinggditg.

If operations are curtailed (i.e., transportindirigs), the tailings will be stored at the load-gsiie.
The load out site is covered and has a storageitgpar approximately 24 hours of production. If
that time limit is exceeded, moving tailings undergqd will receive priority until the road can

accommodate normal traffic, or the tailings impouwmeat can accept additional tailings material.

214 Tailings Pile Operations and M aintenance

The surface group incorporates industry stand&odsequipment operation and maintenance
through training and coordinating activities thrbuppb plans, work orders and prioritization.
Engineering and environmental monitoring are cowthd with the operations group to ensure

compliance to design and water quality issues.

Water drainage and collection systems are opegdtemv storage volumes to maintain stormwater

capacity in the pond systems. This water operatiphidgosophy will not change with the expansion
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of the facilities. Operations will maintain prepdness for storm events and capacity of storm water

capacities to the most extent.

Daily area observations are made by personnel wgrkn the tailings area. No formal daily
inspection sheet is utilized by the operations grdaut daily operator coverage and observations by
the operators ensure the tailings perimeter is faféailings placement and/or spreading. Two
operating groups are in the area daily and perfoonmal rounds of the major components of the
facility. The Surface Operations Group places andintains the facility, while the Water
Operations group operates the water treatmentragst€he shift supervisor is contacted prior to
tailings placement if abnormal conditions are not&uring severe conditions, tailings placement
will stop until suitable conditions occur. AlsoetlEnvironmental Department performs a monthly

inspection and records the inspection using a atandspection form (Attachment A).

Tailings placement procedures were adjusted in E398 result of the review by Klohn-Crippen
(1999a) and the recommendations of Klohn-Cripperptetl by KGCMC follow:

The current placement method was developed ancimgaited by KGCMC and will remain as the
primary method of placement for the remaining yedrthe pile construction. The method involves
placing the tailings in a cellular format. In tmgethod, tailings are placed in discreet cells,ciwhi
allow better control over compaction, drainage oarénd pore pressure dissipation. The key to
the success of this method is the management cfutiace water, especially during the periods of

high rainfall. A summary follows:

An access road is constructed and the pile is @dzicito a number of cells. Prior to placing the
tailings, any saturated tailings on the placemarfase are cleaned off. The tailings are placed in
small area and loads are recorded by cell. Thiedaiare spread into a sloped one-foot lift and
compacted by several passes with a bulldozer feitbby at least two overlapping passes of the
vibratory roller. If the delivered tailings canrme placed and compacted upon arrival at the ¢gilin
pile, the tailings are stockpiled to minimize ardd#ional moisture absorption (or drying during
warm periods) to occur. This will help ensure tha tailings remain at the optimum moisture

content prior to placement and compaction. Dumpteacement, the top surface of the cells are
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graded, to allow surface water to run off, and egahs best as possible to minimize ruts or
indentations, so that infiltration into the pladedings is minimized. Due to the limited placerhen

area, lifts can be adjusted to maximize cell plasstrand slope consistency. Placement then
progresses to another area. This allows for amgtcaction pore pressures that build up in the

originally placed tailings to dissipate.

Crossroad construction is dictated by tailings caatipn. Successful compaction will support haul
truck traffic making it practical to remove someail of the planned crossroads from the design

unless excess moisture is present.

Maintaining drainage is an on-going activity andbesed on the pile configuration and active
placement area. Protection of tailings from eros®m main operational concern that KGCMC
addresses as needed by directing runoff to armoea/d areas, road ditches and outside slopes,
and cleaning ditches as sediment accumulates. Atk expands, KGCMC will continue to

incorporate applicable sediment control measurdéisibtailings erosion.

215 Reclamation

The dry tailings facility is built in thin lifts ahwill attain a maximum thickness of 160 feet under
the "2003 FEIS”. Consequently, the opportunitycemcurrently reclaim portions of the facility is

limited to completed sideslope areas where thetdkee tailings have reached the permit limit, and
where access is no longer required. The area tfrded and reclaimed acreage within the facility
shall be reported to the USFS in their annual tepaterim reclamation methodology, as described
in GPO Appendix 14, Section 1.6.1 — Reclamati@anPlor operational periods includes temporary
soil and rock armoring, hydroseeding and best memagt practices employed by KGCMC at the

tailings facility.

For final reclamation, production rock or other erals will be utilized to initially layer over the
final tailings pile configuration at a thickness1df” minimally. Materials or rock used for thigl
layer cover of the tailings should have an NNP gabfi greater than 100t/1,000t CAgQinless
determined otherwise from best technology develagmeAfter the initial material is placed,

placement of an engineered cover and revegetatidrbegin (see GPO Appendix 14). Final
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overall grade of the dry tailings pile will be 3N:Ior closure purposes. During the operational
periods, slopes will be maintained to industrianstards to ensure the safety of workers and
geotechnical stability of the slopes. KGCMC subeditta slope evaluation to the regulatory
agencies addressing the operational period atihegs pile (Klohn-Crippen 2003b), in particular

along the south slope of the existing pile, whigfat 2.75:1 slope, but is covered with a temporary

soil cover, is vegetated and is adjacent to théheon pond berm.

2.2  Tailings Development

The Tailings pile has incrementally progressed &eirthe mine plan needs for surface tailings
disposal since 1989. Thorough descriptions of fteeae contained in the “2003 FEIS” and the
annual reports submitted to the USFS and AEDC.iéf overview follows:

221 Old Pile Area

Located in the north central portion of the exigtiailings pile, tailings were placed here durihg t
Years 1989 — 1993. It was constructed within thédgjines of the 1988 EA and included
underdrains, drainage ditches and a pond systemat&r filtration plant was constructed in the
early 1990’s and in 1993, the operation temporardgsed placing tailings at the site. In 1995, the
pile had a production rock cover added to it aridnaporary geomembrane was placed on the pile

to minimize water infiltration.

222 South Area

In 1996, KGCMC re-commissioned the operation andedda water treatment facility to eliminate
the passive water treatment system. KGCMC alsoneetd the underdrain systems to support a
southern extension of the tailings pile, which alsoluded additional slurry walls and water
diversions. Tailings placement initiated in 199@hrs area.

2.2.3 West Buttress

The West Buttress was constructed west of the @itngs area and has a slurry wall along the
western perimeter that extends from shallow bedmdke north to the saddle embankment slurry
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wall at Pond 6. This area continues to be an atéWegs placement area. The key components of

the West Buttress development were:

Extension of the existing French Drain to the north

Relocation of the surface water interception daatthe existing pile.

Installation of a temporary wet well at the soutldl ®f the French Drain.

Removal of peat and loose gravelly sand to exgbhse bedrock foundation materials.
Placement of drainage blanket and finger drains.

Installation of filter cloth over drains.

Relocation of services.

Tailings are placed in the West Buttress in theesamanner as in the Active Tailings Pile. Details

on the construction of the West Buttress are coathin Klohn-Crippen (1998).

224 East Expansion

Construction of the East Expansion Area, descrimedKlohn-Crippen (1999b), was initiated in

2000. Maximum slopes on the outside perimetehefHast Expansion will not exceed 3H:1V. The

components of the East Expansion include:

Construct surface water diversions to collect amdrtinon-contact water around the facility.

Place a slurry wall interception and collectionteys to divert non-contact groundwater around
the facility.

Create a collection system to convey contact watére water treatment plant.

Develop a drain system to prevent contact with gdowater, maintain low phreatic levels and
to collect seepage.

Relocate a short stretch of the B-Road and altiasl

Tailings will be placed in the East Expansion ie #ame manner as in the Active Tailings Pile.

Details on the construction of the East Expansrencantained in Klohn-Crippen (1998).
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225 Wide Corner or Southeast Expansion

Construction of the Southeast Expansion Area, desitrby Klohn-Crippen (2001b, 2002a), was
initiated in 2002. The components of this expangcitude:

* Installation of a HDPE liner and sub-drain overadeh quarry area to reduce the contact water

infiltration into the quarries fractured bedrockface.

* Drainage and collection systems to collect seepader.

» Construct surface water diversions to collect amdrtlnon-contact water around the facility.

2.2.6 Stage 2 Expansion

In January of 2001, KGCMC submitted an expansi@pgsal to the USFS resulting in the “2003
FEIS” and the “2003 ROD”. KGCMC plans to contintne tincremental expansion of the tailings
pile to support continued operations. The develogmpéan will reflect and follow the established

standards that have successfully enabled KGCM®iirtue operations (see Section 1.4.5). The
expanded tailings footprint will be constructedctoncide with the direct mine plan needs to limit

over building the site and the height increasdHerpile will minimize the overall footprint.

KGCMC will supply annual detail construction desigpdates to the regulatory agencies and
construction schedule updates in the annual rep8tendard construction methodologies have
previously been implemented at the tailings fac#ibd will continue to be applied to the expansion
phases. KGCMC submitted specific design criteritheoagencies as part of the expansion proposal

(Klohn 2001a) and will maintain standards critemi¢h all future designs.

In 2004, four (4) phases of construction are pldnmgiarry work, infrastructure changes ((i)truck
wash relocation and (ii) utility relocation), andnstruction of additional tailings placement anea i

the Southeast corner of the pile.
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3.0 INSPECTIONSAND MONITORING
3.1  Routinelnspection

The following observations and visual inspectioresr@quired by the U.S. Forest Service lease, the
Alaska Department of Environmental Conservation wddministers the waste management
program, and the ADNR Dam Safety Certificate, aredan integral part of the overall operations
and maintenance of the tailings impoundment. Aold@l construction quality assurance and water

guality monitoring requirements are described inmeraetail in subsequent sections.

USFS

* Inspection by a qualified engineer every two ydarshe life of the structure;

* Inspections following earthquakes, major stormxwar flow (other than spillway); and
ADEC

» Dalily recording of the volumes and types of waséeg@d in the facility;

* Monthly inspection of seepage from the pile andlezchate collection and surface water

diversion systems.
ADNR

» After initial inspection - every five years by qiigdd engineer. An inspection is due by the end
of 2004.

Daily observations in conjunction with  monthly,daspecial inspections will be used to check for
cracks, bulging, and settling. These or other amabrconditions may trigger additional technical

safety inspection(s) or initiate the developmenraltgrnative inspection protocols.

Inspections will be recorded on the attached fosee (Attachment A) derived from the ADNR

Division of Land and Water Management, Visual Irdfms Checklist, Alaska Dam Safety

Program. Records of visual inspections will be kept in teens Creek Environmental
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Department files. Certified Engineer inspectionB atso be kept on file and a copy submitted to
the USFS and ADNR.

311 Waste M anagement I nspections

The Alaska Department of Environmental ConservaiMaste Management Permit #0211-BA001-

contains all associated inspection and reportiggirements in Section 6 of the permit.

All records of visual monitoring inspections andregtive actions taken are maintained by the
KGCMC Environmental Department, and are availablerequest. Refer to the General Plan of

Operations Appendix 7 for the waste managementipeonditions and stipulations.

3.1.2 Tails Pile Inspections

Daily observations are conducted by tailings pperators as previously stated in this section and
Section 2. Records of abnormal conditions are tamiad on employee time cards. As-built
drawings of the tailings basin, which show stand#ud cross-sections, will be provided to the

Forest Service and ADEC within the annual reports.

3.2  Compaction Testing

Klohn-Crippen (1999a) developed the following tegtprogram for the dry tailings.

A minimum of six (6) readings from the nuclear derseter is required for each test site. Due to
the fine-grained nature of the tailings, the nucldansitometer cannot correctly measure water
content. Consequently, if an incorrect water contaue is used, then dry density of the tailings
will also be calculated incorrectly at that locatioTo correct this, the measured water content of
tailings samples were compared to the densitonretmitings to derive a correction factor. This
corrected water content is then used in conjunctoth the wet density from the nuclear
densitometer, to determine the correct dry demdithe tailings.

The level of compaction achieved is based on thie cd measured to maximum dry density. To

determine this ratio, the calculated dry densityampared to the maximum achievable dry density,
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commonly known as the standard Proctor maximumdenysity. Prior to a 1999 Klohn-Crippen
site, visit an average standard Proctor value @fd@inds per cubic foot (pcf) was used to compare
against the measured dry densities, even thougldasta Proctor values ranged from 123 pcf to 136
pcf for the tailings. To ascertain the correcndard Proctor value for the tailings at a particula
site, samples were taken and a series of one ptandard Proctor test were completed in the
KGCMC laboratory. This one point value was used@mjunction with the family of standard
Proctor curves, obtained from testing of many saspff the tailings, to determine what value best
represents the standard Proctor for the mate8absequently, standard Proctor tests are completed
on tailings samples at regular intervals to fortarger database of curves. KGCMC will continue

to evaluate compaction measurement methodologg@apply information in the annual reports.

Records to be collected and retained by KGCMC staftide:

» Standard count sheet for the nuclear densitometeatk any problems occurring with the unit;

* Field placement and density summary sheets to ti@zktion and density of tailings in the
facility;
 Weather data to help achieve a better understandlinigilings placement performance, as

related to compaction; and

* A summary report, which summarizes the locatiompteced tailings, volume of placed tailings,
test results, and any discussion of incidentsedl&b the tailings facility. The summary report
is submitted periodically to a qualified geoteclahiengineer for review and comments.

321 Tailings Facility Maintenance

If problems are noted during any inspection, KGCM({ll have a qualified engineer inspect the
component of the system that fails to meet opegagtandards, and provide recommendations for

correction.

322 Reporting Schedule

Monitoring data described in chapter 3 and 4 of #ppendix will be summarized and submitted to
the USFS and ADEC in Annual Reports. Each repditasntain results for the prior calendar year
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and will be submitted by April 15, unless an extends granted by the Agencies. Monitoring

records will be maintained at the site in a fashifat allows on-site inspection.

3.3  Emergency Action Plan

The following actions will be taken in the eventaof emergency:

» Unsafe conditions/impending failure - stop watdiow from all managed sources.
* Notification of Forest Service Personnel, Monumdanhager 586-8800.

* Notification of the State of Alaska ADNR Dam Safdédfficer (Charlie Cobb) at (907) 269-
8636

» Persons to be notified downstream - not applicable.
» Map delineating area of inundation.

» Person responsible for carrying out this Plan & KIGCMC Environmental Manager, phone
(907) 789-8170.
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4.0 TAILINGSINTERNAL ENVIRONMENTAL MONITORING PROGRAM (TIEMP)
41  Purpose

The Freshwater Monitoring Plan (GPO Appendix 1) wstablished to monitor the environmental
performance of the Greens Creek facilities as wasllother disturbed areas during operation.
Monitoring sites have been established to peridigicaeasure surface and groundwater quality
outside the perimeter of the tailings facility. Mesement and evaluation of hydrologic and
geochemical processes that occur within the talfiagility is conducive to better understanding the
behavior of the tailings and their potential intdi@n with the environment. Consequently, a
Tailings Internal Environmental Monitoring ProgrdifEMP) has been developed for this purpose.
It is important to remember that water quality datdlected as part of the internal monitoring
program represent “mine water”, or “contact watidt is contained, collected and treated prior to
discharge under the KGCMC NPDES permit. As a tesidta are not to be compared to
compliance levels established for ambient surfackgroundwater peripheral to the site. However,
measurement of the changes in the quality and wlafrseepage over time during operation and
after capping will aid in evaluating the need fond-term treatment. Additionally the data will
help in the design of post-closure water managenaeut treatment systems, should these be
required.

Hydrologic and geochemical processes are imporfaators that define the success of the
management of the tailings facility. Operationalhi@iques and closure approaches were designed
to prevent acidification, minimize infiltration adixygen and water, and to reduce metal loading
from the facility. Short-term control of metal laag relies on minimizing ARD and metal release
and on the collection and treatment of contact wateng-term control measures will emphasize
the minimization of acidification, oxidation, andfiltration of meteoric water. As a result, the

TIEMP will provide information about the following:

» geochemical behavior of tailings and productiorkrplaced in the tailings facility; and
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» collection of data that will allow periodic updaté a mass load model for the tailings that
describes the movement of meteoric water throughpite, and the chemistry of pore fluids

contained in the tailings.

411 Geochemistry of Tailings and Production Rock

The net neutralization potential (NNP) and the @gst of materials within the tailings facility will
be measured on samples that are collected froneseptative locations within the facility. The

sampling and testing requirements are outlinedvibelo

Each calendar year that the mine is active, a mimnof 16 samples of fresh tailings will be
collected for analysis of NNP. Samples should bkected from a recent placement cell and
should consist of a composite sample taken frontdpes-inch depth. At least 4 samples will be
collected each quarter. The date collected andafipgoximate location within the pile will be
recorded for each sample. Static tests will berdeteed using the modified Sobek Method used for
analysis of prior samples (1994 and 1999 grab seshplThe NNP will be calculated on the basis
of the Sobek acid neutralization potential in t@es 1,000 tons as calcium carbonate minus the
non-sulfate sulfur (pyritic sulfur found by summitige nitric acid extractable and the residual S
fraction) times 31.25. Alternatively, if baritefsund to comprise the majority of the residual sylf

then the pyritic sulfur will be assumed to equa fiitric fraction only.

Each calendar year until final closure of the mag$, a minimum of 20 samples but not less than 1
sample per 2 acres covered by tailings, will béectéd for analysis of paste pH. Samples should
be aerially distributed across the facility withhgdes collected from portions of the facility that
vary in age. The samples should be collected agosites from the top 6-inch depth. The cell
designation of each sample will be recorded. Onevefry 5 paste pH samples will be randomly
selected to be analyzed for NNP value. Additionadlsich sample with a paste pH of less than 6

will also be analyzed for NNP values.

All results will be provided in an annual monitagireport submitted to the USFS, and ADEC. Data
will be graphed in a manner similar to Figure 4 &ngure 5. If a significant reduction in average
NNP value is observed (of more than 50 t/1,000f thhe acid neutralization potential (ANP) of
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more than 25% of the samples is below 50 tons/1{0608, or if more than 10% of the paste pH
values are below 5, then an expert in ARD will lskeal to review the information, and if
necessary, to develop a suitable management @dditionally, the USFS and the ADEC will be
informed of the results and the management plahbgilsubmitted for their review and approval

prior to its implementation.

4.1.2 Pore Water Chemistry
M anagement of Contact Water

Water that contacts tailings is collected and &eéaturing operation of the tailings facility. Afte
closure, surface water will no longer contact mg#i as occurs now. Consequently, only interstitial
water within the pile will contact tailings. Aftedlosure, the “draindown” of water from the dry
tailings stack, if any, and the long-term net inéition through the engineered cover will determine
the quantity of contact water that may exit the.sifThe chemistry of contact water is therefore

important in determining long-term mass loads ofaisethat may be released.

The chemistry of contact water will be sampledhree ways: surface water, groundwater beneath
the facility and interstitial water.

Surface water and groundwater that may have cauaailings will be collected from the internal
stations, identified in the subsequent sectiondi#ia@hally, interstitial water will be collected ng)

suction lysimeters installed at nested depthspesentative locations in the tailings facility.

Data Quality Objectives

Data quality objectives (DQQO’s) define the amoukihd, and quality of data that are required to
make relevant decisions. In the context of theMmE data on the chemistry, and, if applicable,
flow rate of contact water are required to mainthie mass balance model. Additionally, water
chemistry data will be used to identify significargénds in the chemistry of contact water. Such
trends could reflect changes in the geochemicalireabf the tailings by processes such as

acidification.
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Constituents to be analyzed consist of a seriésmadicator parameters” (Table 1). Based on review
of existing data from KGCMC collected through theeshwater Monitoring Plan, some or all of
these constituents will always be found in conteaters, therefore, changes in their concentrations
will identify changes in the amount or chemical urat of contact water that is detected at a
monitoring station. In addition to the indicatorameters (suite H from the FWMP), common ions

will also be analyzed.

Tablel. Analyte Suites

SuiteH

Conductivity Dissolved Arsenic Dissolved Mercury
pH, Temperature& Hardness Dissolved Cadmium Dissolved Zinc
Sulfate Dissolved Copper

Total Alkalinity Dissolved Lead

Common ions

Dissolved Calcium Dissolved Magnesium Dissolved Sodium
Dissolved Potassium Nitrate plus nitrite Bicarbonate

Silica Chloride

Samples will be collected from each station quarterly for surface water stations, for groundwater

stations and lysimeters.

Samples from surface water stations will be coldaguarterly for groundwater/interstitial waters.
Samples will be analyzed for the constituents ibl@d. All analyses will be in a dissolved form.

Sampling sites will include all listed in Table 2.

Water quality data will be summarized in annuallifgs and Production Rock Site Report to the
USFS, ADEC, and ADNR. There are no specific coame levels for these data, but information
should be presented on graphs of concentratiotinvs.to graphically illustrate trends in the data,

any.
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Station M easur ements Frequency Comments

PZAT-00-01 water level and quarterly Located in old
chemistry tailings area

MW-T-02-06 water level and guarterly Located in active
MW-T-02-05 chemistry tailings
MW-T-02-08
Wet well 2 flow and chemistry monthly
Wet well 3 flow and chemistry monthly
SL-T-02-04 chemistry quarterly At depth
SL-T-02-05
SL-T-02-06
SL-T-02-07
Lysimeter nest 2 (consists of 4 chemistry guarterly Constructed in 2004
lysimeters at 2 feet, 4 feet, migd sampled if suction is
pile, pile base) maintained
Lysimeter nest 3 (consists of 4 chemistry quarterly Constructed in 2007

lysimeters at 2 feet, 4 feet, mi

pile, pile base)

o

sampled if suction is

maintained

See Figure 3 - Tailings Area Layout for sample locations.

4.1.3 Water Flux and Cover Performance

As yet, no significant area of tailings has beenstacted to final grade. Consequently, engineered

covers have not yet been placed over any portigheotailings. When cover is initially placed on

the tailings, a monitoring plan that measures teggomance of the cover shall be undertaken

within 1 year of cover deployment. At a minimuine tmonitoring plan should allow calculation of

the flux of meteoric water and oxygen through theseb of the cover into the tailings. The

monitoring plan will be submitted to the USFS, ahdEC, for review and approval prior to its

implementation.
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4.1.4 Development and Calibration of a Water Balance/M ass L oad M odel

After a minimum of 2 years of cover performance itming data has been collected, the facility
water balance and mass load model in the “2003 'FBi$licable to post-closure conditions will

be updated. The model report describes the camalepydrogeochemical model that includes
groundwater flow paths for the hydrologic basinhwitwhich the tailings are situated. Also, the
mass flux of water and metals out of the reclairtathgs, the fate of constituents along the flow
path, and the resultant seasonal concentrationrig€at constituents in receiving water are
predicted. The updates of the mass load modebeiBubmitted to the USFS, ADEC, and ADNR.
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KENNECOTT GREENS CREEK MINING COMPANY
GENERAL PLAN OF OPERATONS

APPENDIX 3
ATTACHMENT A
FORMS
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Sheet 1 of 2
VISUAL DAM INSPECTION CHECKLIST
NAME OF DAM: Upper Cannery Tailings Dam (AK00203)
(aka Containment Pond No. 6)
DATE: PRIOR MONTHLY INSPECTION DATE:
POOL ELEVATION: Staff Gauge (ft) Avg. temperature since prior inspection: Deg C.
CURRENT WEATHER: Total precipititaion since prior inspection: inches
INSPECTOR: Signature
ITEM [ [ NO | REMARKS
la Crest (Main embankment)

Settlement

A
B Cracking
C Surface seepage

1b Crest (Saddle embankment)
A Settlement
B Cracking
C Surface seepage

2 _Upstream Slope

Adequate slope protection

Any erosion

Trees growing on slope

Deteriorating slope protection

Visual settlements

TmMOO m>

Any sink holes

3 Downstream slope

Adequate slope protection

Any erosion

Trees growing on slope

Animals burrows

Any sink holes

Visual settlements

Surface seepage

IOTMMOOm>

Slides or slumps

4  Abutment Contacts

A Any erosion

B Seepage present
5 Spillway

A Weir clear

B Approach clear

6  Outfall Structure (Wet Well)

A Blockage in Pipes

B Valves Open

SPECIAL REMARKS




