The Rehabilitation of
The Kam Kotia Mine Site:

An Exercise in Cover Construction
and Water Management

Christopher D. Hamblin

Project Coordinator
Abandoned Mines Rehabilitation Fund
Ministry of Northern Development, Mines & Forestry
Ontario, Canada

@ Ontario MNDMF Mineral Development & Lands Branch



Background Information

Kam Kotia is a former Cu/Zn mine near Timmins, Ontario

There are about 6 million tonnes of unmanaged acid
generating tailings originally covering more than 500 ha

Environmental impacts are locally significant

— acidic metal leachate — aesthetics

— dusting — physical safety
Principle exploration: 1926-1928 - exploration shaft
Mining *: 1943-1944 - 169,000 tonnes open pit
Mining: 1961-1972 - 5,840,000 tonnes, mainly underground
Production 6.6 MT @ 1.1% Cu, 1.17% Zn, 0.10 0z/Ag

*  Mining in 1943-1944 carried out on behalf of Wartime Metals
Corporation, a Federal Government Agency. Cu sold to Metals Reserve
Company, Washington, which paid operating costs and royalty.
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The Rehabilitation of Kam Kotia

* A five phased approach to conduct the rehabilitation of the
Kam Kotia Mine site was developed in 2000

e The first phase of rehabilitation work began in 2001

* Currently, more than 80% of the required measures have
been completed, at a cost of approximately $53 million

« Itis expected that all rehabilitation will be completed by 2011
* The final cost of rehabilitation is expected to be ~ $62 million

e [tis predicted that the Lime Treatment Plant will need to
operate for an estimated 50 years after the completion of all
rehabilitation on the site (i.e. three flushings of groundwater)
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The Construction of
the NIT Cover
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The NIT area
on a windy day,
Summer 2001



The NIT Cover

e Due to their higher elevation, it was determined that the most
appropriate rehabilitation measure for the NIT area would be a
multi-layered, “dry”, engineered cover.

e The engineering design was developed in 2004-06.

* The first two layers (i.e. the Capillary Break) was constructed
in the winter of 2004/05.

* The remainder of the cover construction began in late 2006
and was completed by October 2008.

« The NIT 1s almost 80 ha in area and the rehabilitation cost was
approximately $16.5 million

* ILe. at a cost of more than $200,000 per hectare
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Overall Site Plan — Existing Conditions
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Grading Plan — Pre-Liner Placement
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Final Grading Plan — Post-Liner Placement
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Cross Sections and Details
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Cover Design — Cross Section
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Stage 1

The Construction of
the NIT Cover Capillary Break

Winter 2004/05
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Layer 1: Crushed

r:u |1|:.
L ]

o 8




Layer Z: Granuiars

P N

AT




lyer <

N
P

—_—

1

r‘-

il
e, i

vl
= 1]
e
.u._....._..
iy
--
I-

_'l_l-.
- j I

N e e e e i




Stage 2

The Completion
of the NIT Cover

2006 - 2008
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GCL Specifications

Table 1 — GCL Physical Propertie=

GCEOTEXTILE TEST MINIMURM TEST YALUE
PREOPERTIES METHOD FREQUEMNCY
Cap Nonwoven ASTM D 5261 1720000 5. m 200 =z fm MAEREWV
IlassTIntd Area

Worven Sorim ASTM D 5551 1720000 5. m 105 g /m MAEY
IlassTIntd Area

Pahwrapplae
numnbrmme appliad ©

e woven Rhric

BENTONITE PROPERTIES
Swre]l Indess ASTHM D 5550 1520000 ke 24 ml ¥ 2z mun.
Mosture Conterd ASTM D 4ed3 1520000 ke 12 % ma.
Fbud Loss ASTHM D 5831 1520000 ke 18 mlmas
FINISHED CL PROPERTIES
Bemtonte blass ASTM D 5553 1/ 000 m AR ks fm MAREVY
Per TIntt Area
rabh Strength AZTM D 4852 1/, 000 m 4200 W MAREY
>rabh Elongzation ASTM D 4852 174,000 m 150 % Typical
Peel Strength’ ASTM D 4852 1/ 000 m " BB
Permreability ASTM D s0ed 1710000 m Q ® 10" omlsec :ma:)
S5x10 onfsec ERE
Indes: Fhax LA5TM D 5527 1M%eel: x s
Itternal Shear ASTM D aZds Feriodic 24 kPa
Strength
DINMENSIONS
Wdth x Length mortial Every Eoll 47 x45Tdm
Areaper Eoll noenimal Every Eoll 2l6m
Packaged Weight trpral Every Eoll 2o kg
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GCL Installation
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Layer 3: GCL Installation




Layer 4: Clay.
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Layer 4: Clay







_ayer 9: Granular b
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Stockpiled Clayfor =
Slope Completion
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Layer 6: Topsoil & Vegetation
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The NIT area, 2001
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Conclusions
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Construction Material Quantities

Waste Rock Clay Granular GCL
(m°) (m’) (m’) (m?)
2005 268,000 300,000
2006 02,864 129,149 775,888
2007 161,148 314,007
2008 122,636
TOTAL 268,000 254,012 865,792 775,888

The NIT Cover is comprised of:

« almost 1.4 million m? of aggregate materials, and
» almost 78 hectares of GCL
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NIT Cover Issues and Resolutions

 Water management

— Greater than predicted volumes of ground water,

—Resulted 1n unexpected repair time and
additional costs.
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Water Issues







NIT Cover Issues and Resolutions

 Water management

— Greater than predicted volumes of ground water,

—Resulted 1n unexpected repair time and
additional costs.

— Relocation of Treatment Plant effluent discharge
line,

— Caused challenges for both the NIT Cover
Project and the Treatment Plant operation.

—Resulted 1n break-downs and additional costs.
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NIT Cover Issues and Resolutions (cont’d)

« Complications 1n keying-in the slopes
— Additional engineering needed,

—Resulted 1in additional costs and time.
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Keying-in the GCL edge




NIT Cover Issues and Resolutions (cont’d)

« Complications 1n keying-in the slopes
— Additional engineering needed,

—Resulted 1in additional costs and time.

e Access vs. seasonal conditions

— Must carefully plan and sequence all components
of project,

—Otherwise delays and additional costs.
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If you ever undertake a large, multi-phased project....

Ensure detailed communication
between all of the Contractors and/or
Consultants of the various work
components and phases.
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Thank You

Christopher D. Hamblin

Project Coordinator
Abandoned Mines Rehabilitation Fund
Ministry of Northern Development , Mines & Forestry
Ontario, Canada
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