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Court File No. CV-12-9539-00CL

ONTARIO
SUPERIOR COURT OF JUSTICE
(COMMERCIAL LIST)

IN THE MATTER OF THE COMPANIES" CREDITORS ARRANGEMENT
ACT,R.S.C. 1985, c. C-36, AS AMENDED

AND IN THE MATTER OF A PLAN OF COMPROMISE OR ARRANGEMENT OF
TIMMINCO LIMITED AND BEANCOUR SILICON INC.

Applicants

NOTICE OF MOTION

Her Majesty the Queen in right of Ontario as represented by the Ministry of Northern
Development and Mining will make a motion to a Judge presiding over the Commercial List on

June 19, 2013 at 10:00 a.m., at 330 University Avenue, 8" Floor, Toronto Ontario.
PROPOSED METHOD OF HEARING: The motion is to be heard orally.
THE MOTION IS FOR:

(a) an Order substantially in the form attached as Schedule A hereto granting leave to
MNDM to file a proof of claim after the passing of the Claims Bar Date, as defined in
the June 15, 2012 Order of Morawetz J. (the “Claims Procedure Order”); and

(b) such further and other relief as MNDM may request and this Court shall deem just.
THE GROUNDS FOR THE MOTION ARE:

(a) the reasons described in the affidavit of Sharon Dawn Spires sworn May 14, 2013
(the “Spires Affidavit”);

(b) section 19 of the Companies’ Creditors Arrangement Act;

(¢) Rules 1.04, 2.01, 2.03, 3.02 and 37 of the Ontario Rules of Civil Procedure, R.R.O.
1990, Reg. 194, as amended; and
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(d) such further and other grounds as counsel may advise.

THE FOLLOWING DOCUMENTARY EVIDENCE will be used at the hearing of the

motion:
(a) the Spires Affidavit;
(b) the pleadings and proceedings herein; and

(c) such further and other materials as counsel may advise and this Honourable Court

may permit.

June 10, 2013 MINISTRY OF THE ATTORNEY GENERAL
Crown Law Office —Civil
720 Bay Street, 8th Floor
Toronto, Ontario M5G 2K1

Ronald Carr (LSUC# 13341F)
Tel: (416) 326-2704
Email: Ronald.carr@ontario.ca

Lisa Brost (LSUC# 49279G)
Tel: (416) 325-9806
Email: lisa.brost@ontario.ca

Fax: (416) 326-4181
Counsel for the Her Majesty the Queen in right of

Ontario as represented by the Ministry of Northern
Development and Mining

TO: THE SERVICE LIST AS ATTACHED
TO THE MOTION RECORD

N



SCHEDULE “A”

Court File No.: CV-12-9539-00CL

ONTARIO
SUPERIOR COURT OF JUSTICE
(COMMERCIAL LIST)
THE HONOURABLE MR. ) DAY, THE DAY
)
JUSTICE MORAWETZ ) OF JUNE, 2013

IN THE MATTER OF THE COMPANIES™ CREDITORS ARRANGEMENT
ACT,R.S.C. 1985, c. C-36, AS AMENDED

AND IN THE MATTER OF A PLAN OF COMPROMISE OR ARRANGEMENT OF
TIMMINCO LIMITED AND BEANCOUR SILICON INC.

Applicants

ORDER

THIS MOTION, made by Her Majesty the Queen in right of Ontario as
represented by the Ministry of Northern Development and Mining (“MINDM”), for an
order granting leave to MNDM to file an unsecured claim after the passing of the Claims
Bar Date, as defined in the June 15, 2012 Order of Morawetz J. (the “Claims Procedure
Order”), was heard this day at 330 University Avenue, Toronto, Ontario.

ON READING the affidavit of Sharon Dawn Spires sworn May 14, 2013 and the

Exhibits thereto, and on hearing submissions of counsel for MNDM and the Monitor.

THIS COURT ORDERS that the Claims Bar Date, as defined in the Claims
Procedure Order, is hereby lifted for a period of fourteen days from the date of
this Order (the “Extension Period”) in order to permit MNDM to file a proof of

claim against Timminco Limited.



THIS COURT FURTHER ORDERS AND DIRECTS that the Monitor in
these proceedings receive, consider and process any proof of claim that is filed by
MNDM within the Extension Period in accordance with the applicable claims

procedure devised in this matter.
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Court File No. CV-12-9539-00CL

ONTARIO
SUPERIOR COURT OF JUSTICE
COMMERCIAL LIST

IN THE MATTER OF THE COMPANIES CREDITORS ARRANGEMENT ACT,R.S.C.
1985, c. C-36, AS AMENDED

AND IN THE MATTER OF A PLAN OF COMPROMISE OR ARRANGEMENT OF
TIMMINCO LIMITED AND BEANCOUR SILICON INC.

Applicants

AFFIDAVIT OF SHARON DAWN SPIRES
(Sworn May 14, 2013)
I, SHARON DAWN SPIRES, of the City of Greater Sudbury in the Province of
Ontario, MAKE OATH AND SAY AS FOLLOWS:

1. I am a Mine Rehabilitation Compliance Officer for the Ministry of Northern
Development and Mines (Ontario) (“MNDM?”), and as such I have personal
knowledge of the matters to which I hereinafter depose, except where it is based
on information and belief, in which case, I have stated the source of my

information and I verily believe it to be true.

2. This affidavit is made in support of a motion for:

(a) an order substantially in the form provided at Schedule “A” to the Notice of
Motion, granting Her Majesty the Queen in right of Ontario as represented
by the Minister of Northern Development and Mines (the “Crown”) leave to
file an unsecured claim after the passing of the Claims Bar Date, as defined
in the June 15, 2012 Order of Morawetz. J. (the “Claims Procedure
Order”); and

(b) such further and other relief as this Honourable Court may deem just.
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The Closure Plan and the Financial Assurance

Based on my review of MNDM’s records, I understand that on May 1, 2006,
MNDM acknowledged as filed a closure plan submitted by Timminco Limited
(“Timminco™) pursuént to the Mining Act (Ontario) and its regulations (together,
the “Act”). A subsequent amendment made to the closure plan was acknowledged
by MNDM on July 27, 2011 (together with the closure plan, the “Closure Plan”).
The Closure Plan was delivered in respect of the closure of mining operations
carried out on land owned by Timminco in Haley, Ontario (the “Haley
Property”). Attached hereto as Exhibit “A” is a true copy of the Closure Plan

without appendices or attachments.

Although the Act sets out the required content of a closure plan that a proponent
is required to prepare, the content is tailored to reflect the mining project at issue.
Timminco prepared the Closure Plan in accordance with the Act, setting out how
the Haley Property is to be rehabilitated along with estimated costs for such
rehabilitation.

Under the Act, a closure plan must include financial assurance. Timminco is
required to specify the form and amount of financial assurance that would cover
the cost of rehabilitation work in the Closure Plan (the “Financial Assurance”).
The Financial Assurance is intended to ensure that in the event that Timminco is
unable to complete rehabilitation of the mining liabilities on the Haley Property,
MNDM will have adequate funds to carry out such rehabilitation work. Timminco
provided Financial Assurance to MNDM and certified that the amount of
Financial Assurance for the Closure Plan would be adequate and sufficient to
cover the costs of rehabilitation outlined in the Closure Plan. The amount of

Financial Assurance as of July 28, 2011 was $1,457,945.

On or about November 10, 2009, Timminco advised MNDM that it had carried
out rehabilitation work at the Haley Property that involved partially covering
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tailings on the site and removal of some buildings as per the Closure Plan. Two
inspections occurred at the Haley mine site in 2010. I inspected the Haley
Property on June 11, 2010 and on October 29, 2010. During the latter inspection,
I met with Greg Donaldson, Timminco’s Chief Financial Officer, and Keith
McKinnon, Project Co-ordinator and Engineering. I inspected the Haley Property
with Keith McKinnon to view the rehabilitation work that was completed. After
the site visit, I prepared an inspection report and recommended to MNDM
management that a portion of the Financial Assurance be returned to Timminco
on the basis that some of the rehabilitation work identified in the Closure Plan had
been partially completed. I am aware that subsequent to my October 29, 2010
inspection report, a reduction of the Financial Assurance was approved and

approximately $479,773 was provided to Timminco in August 2011.

I was not made aware of any soil contamination involving hydrocarbons or any
concerns relating to the potential for such contamination before or during my

October 29, 2010 visit to the Haley Property.

As a Mine Rehabilitation Compliance Officer, part of my job is to review the
process for filing notices of material change with the proponents where there has
been a change in the circumstances that could affect the adequacy of the closure
plan. If the closure plan is no longer adequate in terms of setting out the
rehabilitation required, it must be amended and the financial assurance adjusted

accordingly.

I discussed and reviewed Timminco’s notices of material change which
Timminco provided to MNDM on February 13, 2009 and January 13, 2011 with
Timminco. Timminco subsequently made amendments to the Closure Plan in
July, 2011 and adjusted the Financial Assurance. Attached as Exhibit “B” are true

copies of Timminco’s notices of material change.
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10.

At no time during the discussions held with Timminco and MNDM staff
regarding the notices of material change did Timminco advise me of any potential

hydrocarbon or groundwater contamination on the Haley 'Property.

The Claims Bar Date

11.

12.

13.

I took a leave of absence starting from May 2, 2012. I returned to work on
October 29, 2012. Upon my return, I was updated by my colleagues at MNDM on
Timminco’s proceedings under the Companies' Creditors Arrangement Act

(“CCAA”), which I was aware of before my leave.

After my return to the office, I also learned of the July 23, 2012 Claims Bar Date

as provided for in the Claims Procedure Order.

As of July 20, 2012, MNDM held $995,046.44 in Financial Assurance. MNDM
believed that this amount was adequate to cover the costs of rehabilitation work
associated with the mining liabilities set out in the filed Closure Plan. This was
prior to the review of the November 2011 Report by WESA Inc., as further
described in the paragraphs below, which was received on July 20, 2012.

Timminco’s Eventual Disclosure of Hydrocarbon Contamination

14.

After my return to the office, I also learned that three days prior to the Claims Bar
Date, on Friday, July 20, 2012, MNDM had received a report stated to have been
prepared in November 2011 by WESA Inc. for Timminco (the “November 2011
Report”). This report indicates that there is hydrocarbon contamination on the
Haley Property. The November 2011 Report suggests that rehabilitation of the
contamination on the site could cost in the range of $745,000 to $2,300,000.
Attached as Exhibit “C” is a true copy the November 2011 Report, without
attachments and appendices.



L
L 15
1
l
g‘ 16.
E;

The November 2011 Report also indicates that WESA Inc. had conducted an
initial investigation of the hydrocarbon soil contamination on the Haley Site from
November 15 to November 17, 2010, only a few weeks after my October 2010
site inspection. The November 2011 Report further indicates that in February
2011, WESA Inc. prepared its first report to Timminco regarding concerns about
hydrocarbon contamination on the Haley Property (the “February 2011
Report”). After a review of the November 2011 Report, I contacted Timminco’s
Chief Restructuring Officer, Sean Dunphy, (the “CRO”) and requested a copy of
the February 2011 Report. Attached as Exhibit “D” is a true copy the February
2011 Report, without attachments or appendices.

The November 2011 Report indicates that WESA Inc. installed groundwater wells
on the Haley Property in July of 2011. Under the Closure Plaﬁ, ’firhminco was
required to carry out soil and water sampling to detect any forms of
contamination. Under the Act, if such contamination were found, Timminco’s
Closure Plan would need to set out rehabilitation measures for any such
contamination. This would affect the adequacy of the Financial Assurance, as it
did not take into account the cost of rehabilitating contaminated soil or ground
water, and would be a matter requiring Timminco to provide a notice of material
change to MNi)M. The installation of groundwater wells is used to determine,
among other things, the extent of hydrocarbon contamination and the boundaries

of such contamination.

To my knowledge, MNDM did not receive any reports or information from
Timminco regarding hydrocarbon contamination until receipt of the November

2011 Report on July 20, 2012. This was:

(a) nearly two years after my October 29, 2010 inspection of rehabilitation
work on the Haley Property;
(b) nearly two years after WESA Inc. appears to have been engaged by

Timminco to investigate potential hydrocarbon contamination on the site;
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(c) over one year after Timminco received the February 2011 Report
indicating that there was such contamination on the Haley Property;

(d) approximately six months after bringing its application for relief under the
CCAA; and

(e) three days prior to the Claims Bar Date.

Subsequent Dialogue with the CRO

18.

19.

20.

I am advised by Robert H. Purdon, M.Sc., P.Geo., a Mines Rehabilitation
Specialist at MNDM, that further investigation and updated information from
Timminco regarding the rehabilitation proposed by WESA Inc. in the November
2011 Report was required in order to determine the extent of contamination and
the anticipated costs of its rehabilitation. This was owing in part to the fact that
the report was delivered to MNDM eight months after it was prepared.

My review of the Timminco files indicates that after receiving and reviewing the
November 2011 WESA Report on July 20, 2012, MNDM staff made efforts to
obtain such information. In this regard, MNDM staff participated in
teleconference calls with the CRO and representatives of the Ministry of the
Environment (the “MOE”) to receive updates on the condition of the Haley
Property and to inquire further into the issues associated with the site. I am
advised that the teleconferences occurred approximately once a month, on
September 20, 2012, and October 11, 2012. I am aware that other teleconferences
occurred with the CRO and lawyers for MNDM and MOE which MNDM staff
did not attend.

I attended teleconferences with the CRO on November 6, 2012, November 22,
2012, December 17, 2012, January 17, 2013, February 11, 2013 and February 15,
2013.



21.

22.

23.

24.

During teleconferences with the CRO, hydrocarbon contamination on the Haley
Property was discussed, as well as MNDM’s concern that there was insufficient
Financial Assurance to cover the mining liabilities associated with the Haley
Property since hydrocarbon contamination was not adequately addressed in the
Closure Plan. Additionally, MNDM asked the CRO to set up technical
discussions between WESA Inc., MNDM and MOE regarding the Haley
Property. Keith McKinnon, a former employee of Timminco, also participated in
the technical discussion. The technical conversations were held on December 17,
2012. Additionally, as part of MNDM'’s efforts to assess the mine site’s current
status and obtain better information relating to potential liabilities of Timminco
arising from required rehabilitation of the Haley Property, Robert H. Purdon,
M.Sc., P.Geo., and I, along with the MOE regional hydrogeologist, requested to
visit the Haley Property and did so on December 6, 2012.

Following the teleconferences and the site visit, Robert H. Purdon, M.Sc., P.Geo.,
and I were better able to determine the extent of the liabilities relating to
contamination of the Haley Property, particularly with respect to the hydrocarbon

contamination associated with the site.

From the teleconferences, I learned of a proposal submitted to MNDM from the
CRO, describing possible rehabilitation measures on the Haley Property, which
Timminco could undertake if Financial Assurance was first advanced to
Timminco. The measures proposed were not intended to fully rehabilitate the
Haley Property, but were measures that could be undertaken relatively quickly to
reduce the cost of on-going environmental liabilities. Attached as Exhibit “E” is a

true copy of the proposal.

On December 6, 2012, Robert H. Purdon, M.Sc., P.Geo., advised me and my

colleagues that there is also a possibility of groundwater contamination on the

site, which could move offsite into surrounding properties and requires immediate

attention.
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25.

26.

MNDM proceeded to inform the CRO on December 17, 2012 of potential
groundwater contamination associated with to the Haley Property and the
likelihood that the Director may have to issue an order to amend the Closure Plan,
as rehabilitation of hydrocarbon and groundwater contamination were not

adequately addressed in the Closure Plan.

Under Ontario’s Mining Act, financial assurance may be reduced if rehabilitation
work has been performed in accordance with a filed closure plan. This could
result in a return of some financial assurance to the proponent, but it cannot be
provided in advance of rehabilitation work being completed and must be in
accordance with the rehabilitation measures in the filed closure plan.
Additionally, from my site visit and discussions with Robert H. Purdon, M.Sc.,
P.Geo., and the MOE regional hydrogeologist, I believe the measures proposed
by the CRO would not adequately rehabilitate the Haley Property. Furthermore,

the proposal did not address the rehabilitation for hydrocarbon contamination.

The Crown’s Claim

27.

28.

From MNDM’s review of the new information that it has collected to date and
that has been made available to it after the Claims Bar Date, it is apparent that the
Financial Assurance is not sufficient to cover the costs associated with

rehabilitation of the Haley Property.

I have been informed by Robert H. Purdon, M.Sc., P.Geo., that the costs
associated with rehabilitation of groundwater contamination alone could be at
least $1.16 million. In order to properly delineate the nature and scope of the
groundwater contamination, an initial $160,000 would be spent for drilling,
installation and construction of at least six groundwater monitoring wells and
analysis of the results from these monitoring wells. After delineation, if mitigation

measures are required, the cost for rehabilitation would be at least $1 million for

13
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30.

the installation of a groundwater collection, pumping and treatment systems.
MNDM expects that this work will commence during the 2013 field season. A
field season is the season when work may be commenced depending on the type
of work (e.g., after the snow has melted and the ground has thawed for installation
of groundwater monitoring wells). Attached as Exhibit “F” is an email from
Robert H. Purdon, M.Sc., P.Geo., relating to the potential groundwater

contamination.

I have been informed by Robert H. Purdon, M.Sc.,, P.Geo., that the costs
associated with rehabilitation of hydrocarbon contamination would cost at least
$1.86 million. Robert H. Purdon, M.Sc., P.Geo., has suggested that the Crown
should carry out the method recommended by WESA Inc. in its November 2011
Report. This method would cost approximately $1,834,800. Additionally, Robert
H. Purdon, M.Sc., P.Geo., has informed me that WESA Inc.’s investigation, as
noted in the November 2011 Report, did not fully delineate the lateral and vertical
extent of the hydrocarbon contamination. As a result, an additional $25,000 would
be required to complete the delineation of the contamination. MNDM expects that

this work will commence during the 2013 field season.

The buildings on the Haley Property would also need to be demolished. I have
been informed from teleconferences with the CRO that the maintenance and use
of these buildings has likely resulted in the consumption of a huge quantity of
electricity, which can cost between $9,000 and $10,000 per month. Demolition of
the buildings was not included in the Closure Plan as Timminco advised MNDM,
in the preparation of the Closure Plan, that it would be able to sell these buildings
with the Haley Property when operations ceased. As the Haley Property is
unlikely to be sold and given that the cost of maintaining these buildings is high,
an immediate rehabilitation measure will be the demolition of these buildings.
Some of these buildings contain asbestos, thorium (a radioactive element) and
other potentially hazardous materials. I have been advised by Robert H. Purdon,

M.Sc., P.Geo., that the cost of their demolition may be at least $300,000.
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32.

33.

As mentioned in the Nineteenth Court Monitor Report, the cost of rehabilitation
will likely increase for the spring thaw. This is due to the increase in water level
in the quarry resulting from the melting snow. The water in the quarry contains
high levels of ammonia and if left untreated, the highly alkaline water may
overflow and discharge into the Ottawa River. Thus, the water in the quarry must
be pumped and treated, as Timminco has done in the past. Although electricity
costs were mentioned in the Closure Plan, Timminco certified that approximately
$9,000 in total would be sufficient to cover such costs. It is expected that the
electricity costs associated with pumping alone could be $48,000 per year and that
pumping will likely take place twice a year for a period of several months. This is
in addition to the anticipated costs of $9,000 to $10,000 per month for electricity
costs. Attached as Exhibit “G” is a true copy of a monthly electricity bill for the
Haley Property, not during the pumping season and when buildings on the Haley
Property were inactive, which the CRO has provided to MNDM.

By Order dated March 5, 2013, the Court authorized the transfer of the Haley
Property and other property from Timminco to Timminco Silicon Holdings
Limited (“Timminco Holdings”). The Court further authorized the CRO to sign a
sole shareholder declaration authorizing the filing of an assignment in bankruptcy
of Timminco Holdings. A copy of the March 5, 2013 Order is attached as Exhibit
“H” hereto.

I am advised that on or about March 14, 2013, MNDM received correspondence
from Grant Thornton Limited, the Trustee in Bankruptcy of Timminco Holdings
(the “Holdings Trustee”) advising that the Trustee has not taken possession of
the Haley Property and has abandoned it in accordance with s. 14.06(4) of the
Bankruptcy and Insolvency Act. A copy of the March 13, 2013 correspondence
from the Holdings Trustee is attached at Exhibit “I” hereto.

W
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35.

36.

37.

Given the transfer and abandonment of the Haley Property, there is a substantial
likelihood that the Crown will be required to complete the rehabilitation of the
Haley Property. On March 15, 2013, the Crown held $1,000,241.27 in Financial
Assurance. Based on the information outlined above, the Crown believes that the
total cost of completing rehabilitation of the site will be approximately $3.47
million, $2.47 million more than the amount of Financial Assurance held by the

Crown.

The Crown has commenced rehabilitation work by procuring services to operate
the water pumping and treatment system, which has been operating since on or

about April 18, 2013.

While, as noted above, discussions relating to the Haley Property to date have
involved MOE, MNDM will be assuming primary responsibility for rehabilitation

of the Haley Property because it is mining lands subject to a filed closure plan.

At all material times, MNDM proceeded in good faith to determine whether it had
a claim, taking into account both the amount of Financial Assurance provided by
Timminco and the new and evolving information relating to the contamination
associated with the Haley Property and the rehabilitation required. MNDM was

unable to deliver a claim prior to the passing of the Claims Bar Date owing to:

(a) the delivery of new and significant information relating to the Haley site

just three days prior to the Claims Bar date; and

(b) the need to collect further technical information pertaining to the
contamination on and around the Haley Property and the time required to

- complete such an undertaking.

16



38. I swear this affidavit in support of the Crown’s motion for leave to file a claim in

these proceedings after the passage of the Claims Bar Date and for no improper

purpose.

SWORN before me at the City of )

Greater Sudbury, in the Province ) Z 7/ J j J
of Ontario this /7[ ay of ) Lh o~ i /d/%l«d)

May, 2013. ) ~"SHARON DAWN SPIRES

o g prem.  EEem
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THIS EXHIBIT “A”, referred to in the
Affidavit of Sharon Dawn Spires,
sworn on May 14, 2013.

Mr. Clive Stepfenson, Commissioner
of Oaths

CLIVE D. STEPHENSON,

a Commissioner for faking atfidavits in

the Province of Ontario while employed

by the Ministry ot Notthern Development

and Mines.
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CONFIDENTIAL
1.0 LETTER OF TRANSMITTAL
February 22, 2006

Ministry of Northern Development and Mines
B4-933 Ramsey Lake Road,

Sudbury, Ontario

P3E 6B5

Attention: = Ms, C. Blancher-Smith, Director of Mine Rehabilitation
Dear Ms. Blancher-Smith:

Please find attached the final Mine Closure Plan documents for the Timminco
Metals Mining Property located in Haley, Ontario. These documents, along with the
initial documentation submitted to the Ministry’s attention dated September 26, 2003,
constitute the entire closure plan. This plan is being submitted to the Ministry of Northern
Development and Mines (MNDM) for filing under Part VII of the Act.

Yours truly,

S lodak—

Tim R. Pretzer
President — Magnesium Division

LoDy

Keith S. D’Souza
Vice President & Secretary
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2.0  CERTIFICATE OF MINE CLOSURE PLAN

We, the undersigned, Tim R. Pretzer and Keith S. D’Souza, hereby certify that the
attached closure plan complies in all respects with the Mining Act and Ontario Regulation
240/00, including the Code. Where required, Timminco relied upon qualified
professionals in the preparation of the closure plan under the Mining Act and Ontario
Regulation 240/00, including the Code.

The cost estimates for the rehabilitation work described in the attached closure
plan are based on the current market value cost of the goods and services required by the
work in year 2005 dollars. The amount of financial assurance referred to in section 13.0
of the attached closure plan is adequate and sufficient to cover the cost of the
rehabilitation work required in order to comply with the Mining Act and Ontario
Regulation 240/00, including the Code.

Timminco has not carried out consultations with appropriate representatives of all
aboriginal peoples affected by this project, since none will be affected by this project. All

- project work will be carried out on existing Timminco landholdings.

The attached closure plan final documents, with the original submission dated
September 2003, constitute full, true, and plain disclosure of the rehabilitation work
currently required to make the site suitable for a use the Director sees fit in accordance
with the Mining Act and Ontario Regulation 240/00, including the Code.

VN TLL

Signature — Keith S. D’Souza

Sun Life Financial Tower
150 King Street West
Suite 2401

Toronto, Ontario

MS5H 1J9

(Address)

Vice President and Secretary —
Timminco Limited
(Occupation)

Qualifications

Signature <FK. Pretzer

3595 Moline Street,
Aurora, Colorado
USA

80015

(Address)
President — Magnesium

Division — Timminco Limited
(Occupation)

Qualifications
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project?
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If Yes, when?
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Date

If the certificate is not based on
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project, indicate the source of
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WESA and Timminco
Engineering

Direct or indirect interest,
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2.1 CERTIFICATE OF GROUNDWATER AND SURFACE WATER MONITORING PROGRAMS

This certificate is issued in accordance with Sections 37 to 49 of Part 5: Surface Water
Monitoring, and Sections 50 to 55 of Part 6: Groundwater Monitoring of the Mine Rehabilitation
Code of Ontario (Schedule 1 of Ontario Regulation 240/00 made under the Mining Act).

I, { &gd Mﬂg , hereby certify that the scope of work for additional surface
water and groundwater investigations at the Timminco Metals mining property in Haley, Ontario
is satisfactory. The study components described under Section 47 (1) - (3) and Section 52 (1) -
(3), have been previously conducted or are included in the proposed groundwater and surface
water monitoring programs outlined in Section 10.0 of the attached Mine Closure Plan.

I, David Harding, P.Eng., a WESA (Water and Earth Science Associates) employee
engaged in the capacity of Environmental Engineer, have developed the groundwater and surface
water sampling programs for the Timminco Metals mining property in Haley, Ontario. My
curriculum vita outlines my qualifications and is provided in Appendix A.

I, David Harding, visited the Timminco Metals mining property in Haley, Ontario and
relied on the information presented or referenced in the closure plan in order to produce this
certificate.

I, David Harding, have no direct or indirect interest, current or expected, in the Timminco
Metals mining property in Haley, Ontario.

/zww

Signature 308 G /é,oac(

Qco,  pri koA (10
Personally examined the project? Ad‘{ress
m Yes O No

@MM
If yes, when? Occupation
Mlisrsso_occosivs snie 1589 _pohy § ket OV

Date Qualifications
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3.0 PROJECT INFORMATION

3.1 PROPONENT AND PROJECT SITE INFORMATION

Proponent Name and Address: Timminco Limited
2 Toronto Street, 5 Floor

Toronto, Ontario
MSC 2B6

Tel: (416) 364-5171
Fax: (416) 364-3451

Project Site Location and Address: Part of Lots 19 to 22, Concessions V and VI
Township of Whitewater Region
County of Renfrew, Ontario

Timminco Metals

A Division of Timminco Limited
962 Magnesium Road

Haley, Ontario

KOJIYO

3.2 LAND TENURE

Timminco Metals, a division of Timminco Limited (Timminco) operates a magnesium
mining and production facility that is located on Lots 19 to 22, Concessions V and VI, in the
Township of Whitewater Region (formerly Township of Ross), County of Renfrew. The site is
situated approximately 15 kilometres north-west of the Town of Renfrew on Renfrew County
Road 7 (Magnesium Road). The site location is shown on Figure 1. Timminco owns
approximately 283 hectares of land at this location. The detailed extent of Timminco's
landholdings registered under the Land Titles Act, for which mining and mineral rights are held,
is presented on Drawing 010.

E gg!EsA Page 5
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33  SITEPLAN

Timminco's landholdings are illustrated on Drawing 010. The company's mining
operations are presently restricted to Lots 19 and 20, Concessions V and V1, and are illustrated in

more detail on Drawing 020.

As defined in the Mining Act and Ontario Regulation 240/00 (presented in Appendix B),
the following buildings and features (highlighted on Drawing 010) are considered part of
Timminco’s mining operations:

e quarry #2;

e quarry #1 (inactive);

o solid mill tailings pile;

» former overburden pile;

¢ current overburden pile;

» lime stockpile;

e Bilson Quarry;

e reduction plant;

e west residue bunker

 residue APC system(baghouses & cyclones);
o briquetting plant;

* calcining plant(including No.1 and 2 kilns);
* substation “C” calcining plant;

e crushing plant;

* substation “C” crushing plant;

o oil tanks;

e cooling pond;

e detonator magazine;

o _ substation “D” reduction plant;

e explosives magazine;

o future rock and overburden piles; and
e potential future reserves.

WWESA e
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These are the only portions of Timminco’s landholdings that will be considered in the
following Mine Closure Plan. These features will henceforth be collectively referred to as the
“Timminco mining property”, which encompasses approximately 95.3 hectares.

The remainder of Timminco’s landholdings presented on Drawing 010 are considered to
be industrial facilities and are therefore not subject to the Mining Act or Ontario Regulation
240/00. These facilities shall henceforth be referred to as the “Timminco industrial property”.

The former flux plant is no longer operated as part of the Timminco mining property and
is now considered part of the Timminco industrial property.

E zWE .S A Page 7
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4.0 CURRENT PROJECT SITE CONDITIONS
4.1 SITE ZONING AND ADJACENT LAND USE

The Timminco mining property is bordered to the north, east and south by agricultural
lands, which for the most part are used as pasture with lesser areas under cultivation. Along the
west side, Timminco is bordered by mixed bush toward the north and south, and by the Haley
town site along the west-central border. The town site consists of approximately thirty single
family dwellings on three residential streets off County Road 7. An elementary school, the Ross
Mineview School, is also located on County Road 7, approximately 350 metres west of the
westernmost Timminco property line.

Timminco mining property is zoned as mining industrial (MM) and rural (RU).
Surrounding land is zoned industrial, rural and agricultural. A copy of the section of the zoning
map for the former Ross Township encompassing the area owned by Timminco is included as
Appendix C of this document.

In the central area of the Timminco landholdings, surrounded on three sides by Timminco
property, is industrial property owned by Trimag Limited Partnership (Trimag) and Haley
Industries Ltd. - an operating division of Magellan Aerospace Corporation. Haley Industries Ltd.
operates a metal casting manufacturing facility on their property.

The Timminco mining property is bisected in a southwest-northeast direction by
Magnesium Road (Renfrew County Road 7) and in a southeast-northwest direction by
Concession Road 5 (known locally as the Blind Line). It is also cut by a power transmission
corridor which is oriented in an east-west direction, and crosses the mining property in the area
west of the Reduction Plant (see Drawing 020).

As shown on Drawing 010, the Timminco mining property extends to the east along the
Bilson-Ross right of way to an area known as the Bilson Quarry. Timminco owns the Bilson
Quarry property, which was originally developed for the quarrying of dolomitic marble for
architectural use. The quarry was never extensively developed, and the land has not recently
been, nor will be used for any mining operations in the foreseeable future.

!meE.T% Page 8
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4.2 SITE TOPOGRAPHY

The regional topography is illustrated on Figure 1, which has been taken from Ontario
Ministry of Natural Resources UTM Digital Mapping 1:10,000 Maps Sheets 10 18 3600 50450
and 10 18 3600 50500. In general, the land surface slopes from the Bonnechere Ridge located
south-west of Haley Station, toward the Ottawa River in a north-easterly direction. Muskrat
Lake and the Champlain Trail Lakes represent a regional topographic divide oriented in a north-
west to south-east alignment. The lake system drains south-eastward to the Ottawa River.

Locally, Timminco’s landholdings are relatively flat-lying to gently rolling with a natural
relief of 22 metres. The detailed site topography is shown on Drawing 020. The natural ground
surface elevation ranges from 147 to 169 metres above sea level (mASL), with an overall slope
to the north-east. Currently, the greatest local relief consists of the mining property with Quarry
#2 extending approximately 30 metres below the natural ground surface, and the solid mill
tailings pile rising on average approximately 25 metres above the natural ground surface.

It is projected that future development of the Quarry #2 will progress in a northerly
direction following the ore body until the mining property is closed out. The projected depth of
future quarrying is to remain consistent with the current maximum depth of Quarry #2. At
closure, the solid mill tailings pile will extend approximately 25 to 30 metres above the natural
ground surface, and will occupy an area of approximately 25 hectares. The topographic contours
projected for closure (including Quarry #2 and the solid mill tailings pile) are presented on
Drawing 030.

4.3 SURFACE WATER

The Timminco mining property is drained by three distinct surface drainage routes,
which are designated as follows:

¢ the north ditch (stormwater runoff and quarry de-watering);
e the outfall ditch (cooling water discharge and storm water runoff); and
e the south ditch (stormwater runof).

The drainage routes are shown on Drawing 020.

BEWESA Fage 9
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North Ditch

The north ditch drains the area north of the solid mill tailings pile, and north and west of
Quarry #2. The north ditch drainage route flows from west to east across the northern third of
the property, and exits the site in the Northeast comer of the property. This drainage course
collects natural surface runoff from the northern portion of the site, as well as pumped water
from Quarry #2.

Outfall Ditch

The predominant drainage route across the site is the outfall ditch. From a poorly drained
area located on the west side of the Timminco mining property, the ditch flows north of the
Research and Development building, along the south toe of the solid mill tailings pile, between
the two quarries, and eastward to the outfall point in the south-east corner of the property.
Several small drainage ditches that collect surface water runoff around the Reduction Plant also
route water into the outfall ditch (see Drawing 020). The outfall ditch also collects non-contact

- cooling water used in the milling operations.

Surface water flow in the outfall ditch originates, for the most part, from the Timminco
industrial property. From December to April of each year, flow in the outfall ditch is diverted
through the former Quarry # 1, which forms an integral part of Timminco’s effluent management
program.

From May to November of each year, the outfall ditch flows eastward through a marsh
area in-filled with bulrushes and long grasses, then south through an open field to the MISA
monitoring station (known as MISA Control Point 0100). The outfall ditch passes under a gravel
access road to the field and beyond this point, the water continues to flow eastward off
Timminco property.

Flow rates in the outfall ditch have been measured at the MISA monitoring station since
the fall of 1994. The average daily flow since September 2000 has been 1,460 m*/day, with a
peak flow of 4,895 m*/day.

E !WE.S A Page 10
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South Ditch

A third surface water discharge point is located south of the General Services Building
(part of the Timminco industrial property). This ditch (the south ditch) collects minor amounts
of stormwater runoff from the immediate vicinity of the main plant facility (consisting of both
Timminco industrial and mining properties). The flow is directed toward the south and east
where it enters Haley Industries Ltd. property.

4.3.1 Surface Water Quality
North Ditch

The north ditch, which is comprised of storm water runoff and discharge from quarry #2,
drains into the north stream. A storm water control study completed in 1997 confirmed that
there are no impacts to water quality observed in this ditch, and all surface water objectives are
maintained.

Qutfall Ditch

Surface water quality leaving the property is monitored in accordance with the
requirements of Ontario Regulation 561/94, the MISA Effluent Monitoring and Effluent Limits
Regulation for the Industrial Minerals Sector. Periodic water quality monitoring of the outfalil
ditch contents at various points along its path clearly indicated a considerable rise in ammonia
content as the water passed in front of the mill tailings pile. Monitoring results indicated that for
most of the year the acute toxicity levels at MISA Control point 0100 were well below the limits
specified in Ontario Regulation 561/94, amended by 170/96. But during the winter months, the
level of un-ionised ammonia increasing at the MISA control point resulted in occasional
exceedances of acute toxicity limits.

A mitigation plan was developed, which involved diverting the outfall ditch and
impounding the groundwater seepage from the mill tailings pile. The contents of the
impoundment area are now released to the outfall ditch only when environmental conditions are
such that natural passive treatment through volatilisation and bio-uptake sufficiently reduces
ammonia levels at the MISA control point (i.e. from May through to November). For the

E !W_E.SA Page 11
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remainder of the year, the surface water runoff and groundwater seepage from the area in the
vicinity of the solid mill tailings pile is collected behind the impoundment structure in the outfall
ditch.

Grab samples are taken each day for the first week of discharge from the impoundment
area, and once per week thereafter, for the duration of the discharge season (May 1* to
November 30%). The samples are tested in the field for pH and temperature, and submitted to an
analytical laboratory for total ammonia analysis. Implementation of the mitigation plan and the
construction and use of the surface water impoundment area have resulted in a measured
improvement in water quality during the winter months.

In early 2002, diversion of the outfall ditch through the former Quarry #1 commenced.
The outfall ditch is diverted from December to April of each year in order to ensure that the
surface water quality at the MISA Control Point remains below the acute toxicity limits at all
times.

South Ditch

The south ditch conveys storm water runoff only. No monitoring of the south ditch is
being carried out at present.

44  GROUNDWATER
4.4.1 Hydrogeology

Several hydrogeologic studies have been conducted on the Timminco Metals property
since 1986. The information presented in this section of the closure plan is taken from the
following documents:

e Hydrogeologic Investigation and Waste Management Plan, Timminco Solid Waste
Disposal Site, Haley, Ontario. Prepared by WESA; File No. 1580, dated June 1989,
revised September 1990.

e Hydrogeologic Investigation, Timminco Metals Haley Facility. Prepared by WESA;
Project No. 3339, Draft Report dated February 1995.

E EWE.S ﬁ Page 12
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Regional groundwater information was obtained from geologic maps of the area, as well
as from an analysis of data compiled in MOE records for water wells drilled within a three
kilometre radius of Haley, Ontario (WESA, 1990). The majority of wells in the area are
completed into the fractured dolomitic marble. Well depths range from 12 to 100 metres, with
most generally between 30 and 60 metres. All wells reported obtaining fresh water, with test
pumping rates ranging from 18 to 145 L/min (4 to 32 IGPM).

An analysis of the static water levels reported in the well records, converted to
potentiometric elevations, shows that groundwater in the fractured bedrock flows in a north-
easterly direction from the highlands of the Muskrat Lake Ridge system toward the Ottawa
River. The potentiometric surface elevation in the fractured bedrock ranges from 150 metres
ASL and higher, south-west of the Timminco mining property, to less than 130 mASL further to
the Northeast.

Four multilevel groundwater monitoring wells were installed on Timminco property in
November 1994. The water levels in the shallow piezometers in these wells were analysed to
determine the near-surface groundwater flow direction and hydraulic gradients. The results of
this analysis show that the shallow groundwater flow direction in the fractured bedrock is toward
the Northeast, with a calculated hydraulic gradient of 0.003 (WESA, 1995).

A downward component to the groundwater flow is observed in the vicinity of the solid
mill tailings pile, where approximately three to five metres of mounding is evident. The vertical
hydraulic gradient at areas further from the solid mill tailings pile is found to be upward.

The hydraulic conductivity of the bedrock aquifer was determined by conducting slug
tests on selected piezometers and analysing the results using the Hvorslev method. The
calculated hydraulic conductivity of the fractured bedrock was found to be on the order of 1x10®
m/s. In one of the deeper bedrock piezometers (MW2A), the recovery was too slow to allow an
accurate evaluation of the hydraulic conductivity, indicating a much lower value.

The low hydraulic conductivity of the bedrock is confirmed by the lack of groundwater
inflow observed in the quarries. Few groundwater seepage areas are observed on the quarry
faces, and a minimal amount of pumping is needed to keep Quarry #2 free of water, even though
the base of the quarry extends below the potentiometric surface and the elevations of several
water-bearing fractures.

g !WE.SA Page 13
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Using the calculated hydraulic conductivity value of 1x10°® m/s, a hydraulic gradient of
0.003 and an assumed effective porosity of 1%, the average groundwater velocity is estimated to
be 10 m/year toward the Northeast.

4.4.2 Groundwater Quality

Detailed groundwater quality testing was conducted as part of the hydrogeologic
investigation at the Timminco facility (WESA, 1995). Groundwater samples were collected
from the multilevel piezometers, and a wide range of parameters, subdivided into the following
four categories, were analysed:

e general water quality parameters (major ions, physical parameters, etc.)
e trace metals

e radionuclides

e volatile organic compounds (VOCs)

The general water quality was found to be characteristic of groundwater from the
Canadian Shield, with an increase of total dissolved solids (TDS) with depth.

In four of the monitoring wells located in the vicinity of the solid mill tailings pile,
elevated concentrations of nitrogen compounds (nitrate and ammonia) were detected. It is
believed that the source of these nitrogen impacts is the solid mill tailings pile. Water quality
monitoring downgradient of the solid mill tailings pile, however, has shown that any potential
groundwater impacts in the immediate vicinity of the solid mill tailings pile do not the
downgradient monitoring wells. The most downgradient monitoring well (MW3) is located
approximately 250 metres downgradient of the solid mill tailing pile, but still over 600 metres
within the downgradient Timminco property boundary.

4.5  TERRESTRIAL PLANT AND ANIMAL LIFE
The Ontario Ministry of Natural Resources (MNR) was consulted to determine whether

there were significant fisheries or wildlife habitat in the area that should be considered in the
development of the closure plan. The correspondence from MNR is included in Appendix D.
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The lands surrounding the Timminco site consist of a mixture of open pasture and
woodland made up of mixed deciduous and conifer species. Within a one kilometre radius from
Timminco mining property, it is estimated that 70% of the land is developed agricultural land
(DAL).

4.6 AQUATIC PLANT AND ANIMAL LIFE

No known watercourses or wetlands that have a unique or significant fishery or wildlife
habitat were identified in this area. However, the MNR highlighted that the watercourses and
drainage channels within the area are collectively important to a wide variety of wetland and
upland wildlife species. Consequently, this closure plan is designed to mitigate any potential
negative impacts to existing habitat in the surrounding area.

4.7 SITE HISTORY AND ASSESSMENT OF HAZARDS
4.7.1 Historical Mining Activities

The property currently owned by Timminco has been active in mining operations since
1942, when magnesium production was commenced by the Dominion Magnesium Company.
Since that time, mine production has followed the near-surface ore body in two open pits known
as Quarry #1 and Quarry #2, shown on Drawing 020.

Mine operations and metals production continued through the 1940s to the 1970s under
the Dominion Magnesium Company. In the early 1970s, Timminco (formerly Chromasco)
purchased the property and has operated the site to the present time.

Quarry #1 was operated from mine opening until 1990. It is no longer used for any
mining purposes, but is considered part of the Timminco mining property and part of its effluent
management program. Mining began in Quarry #2 in 1960. The mine extraction rate from
Quarry #2 is currently 39,000 tonnes of ore per year at current plant capacity (i.e., with a
maximum of five furnaces operating).
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Quarry # 2 consists of a series of concentric benches with an average lift height of eight
metres. Rock is blasted from the lifts on an average schedule of once every two months, and is
loaded into off-road haulage trucks using a front-end shovel. Approximately 6,000 to 7,000
tonnes of rock is removed per blast.

From Quarry # 2, the rock is transported by the off-road trucks to the Crushing Plant,
where it is reduced to 19 mm maximum size by a jaw crusher and hammer mill. The crushed
dolomite is then further refined to produce high purity magnesium.

4.7.2 Physical Mine Characteristics

Open Pits

As described in previoﬁé sections, and as shown on Drawing 020, two open pit quarries
are located on Timminco property (Quarry #1 and Quarry #2). Both quarries form part of the
Timminco mining property. Quarry #1 is no longer mined and is also part of the property’s
effluent management program.

Quarry #2 has been excavated through a shallow veneer of overburden (less than 3 m
thick) into the bedrock. Quarry #2 has been excavated to an average depth of approximately 28
metres, with an average floor elevation of 130 mASL. The current surface area plan view of
Quarry #2 (based on Timminco’s figures and presented as Drawing 020) is approximately
119,000 m’.

The quarry walls are sloped at a typical grade of 1H:1V, with benches every eight to ten
metres. The width of each bench is variable, with the average width being approximately 10
metres. No stability problems along the quarry walls have been documented and mining
operations have not been affected by any instability or erosion problems on the rock walls.

Although Quarry #2 extends below the groundwater potentiometric surface and the
elevations of water-bearing fractures, the rate of groundwater flow into the excavation is low due
to the low hydraulic conductivity of the bedrock. The lack of significant flows into the
Quarry #2 is confirmed by the minimal amount of pumping that is required to maintain
operations. Pumping is carried out on an as-needed basis from a single sump in the central area
of the lower bench, as indicated on Drawing 020. The water is pumped from the sump to the top
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of the west quarry wall, where it is directed into the North Ditch. From the pipe discharge point,
the water flows northward to the Timminco property line. The ditch exits Timminco property in
the Northeast corner of the site.

Underground mining activities have never been carried out at the Timminco facility. No
underground mining is projected in the future at the site.

Rock and Overburden Piles

Since the recoverable ore on the Timminco Metals property is found within several
metres of the ground surface, very little overburden and unsuitable rock requires stripping.
Three piles of soil and rock, located east and south-east of Quarry #2, have been generated from
stripping operations in the past. The locations of the piles are indicated on Drawing 020.

The former overburden pile has a maximum height of 16 metres above the surrounding
landscape, and contains approximately 275,000 m® of overburden and crushed rock rejects from
the quarries. The current overburden piles, located immediately north and south of the access
road to the MISA monitoring station are also composed of reject crushed rock. The north pile
has a maximum height of seven metres above the surrounding land, and currently contains an
approximate volume of 80,000 m® of material. The south pile has an average height of about 2
metres above the surrounding land, and currently contains an approximate volume of 17,000 m’.

4.7.3 Assessment of Hazards

The potential physical hazards that currently exist on the Timminco mining property are
public safety, slope stability, and erosion associated with the open pits and overburden rock
piles, as described in section 4.7.2. Quarry #2 will be allowed to fill with water once production
from this quarry has ceased. Pumping from Quarry #1 currently occurs during the winter months
only (approximately from December to April) as part of the site effluent management program.
The water level in Quarry #1 will be allowed to reach static conditions once PWQO are met in
the site surface water.
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Both quarries are benched to reduce physical hazards. No stability problems along the
quarry walls have been documented and mining operations have not been affected by any
instability or erosion problems on the rock walls. The overburden rock piles are constantly
monitored and re-graded for stability, and have been allowed to re-vegetate. Therefore, neither
the open pit nor the piles are believed to pose a significant physical hazard.

4.7.4 Current Contamination

In the past, occasional wintertime exceedances of acute toxicity limits for ammonia were
detected in the outfall ditch. A mitigation plan was developed, which involved diverting the
outfall ditch through the former Quarry #1 and impounding the groundwater seepage from the
mill tailings pile. The contents of Quarry #1 and the impoundment area are now released to the
outfall ditch only when environmental conditions are such that natural passive treatment through
volatilisation and bio-uptake sufficiently reduces ammonia levels at the MISA control point (i.e.
from May through to November). This program is monitored and has been successful in
controlling ammonia levels in surface water.

The solid mill tailings pile is located north of the main industrial complex at the
Timminco site. This area currently occupies an area of approximately 12.5 hectares and extends
to heights ranging from 25 to 30 metres above the surrounding land surface. In four of the
monitoring wells located in the vicinity of the solid mill tailings pile, elevated concentrations of
nitrogen compounds (nitrate and ammonia) have been detected. Groundwater quality monitoring
downgradient of the solid mill tailings pile, however, has shown that any potential groundwater
impacts in the immediate vicinity of the solid mill tailings pile do not extend to the downgradient
monitoring wells, located approximately 200 metres away. The most downgradient monitoring
well, denoted MW3, is located on the order of 600 metres inside of the downgradient boundary
of the site. No other groundwater impacts have been detected.

In October 1976, the Atomic Energy Control Board (AECB) completed a survey of
gamma radiation at the Timminco site. Based on the results of this survey and subsequent
investigations and inspections by AECB personnel, a remedial action plan was implemented at
the site over the period from 1977 to 1979. The purpose of the remedial action was to remove
material that was contaminated with thorium in the area of the Auxiliary Metals Building (both
the interior and exterior). Thorium was produced by Dominion Magnesium Limited, the former
owner of the property.
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An area on top of the solid mill tailings pile was designated by Timminco’s predecessor,
known as Chromasco, and agreed to by the AECB as a storage area to receive the thorium-
contaminated material. The designated area is shown on Drawing No. 030. It is estimated to
contain between 10,000 and 15,000 tonnes of material, primarily unirradiated thorium contained
in pyrochlore slag. This material will continue to remain undisturbed in this approved storage
area, through solid mill tailings pile development and closure.
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5.0 PROJECT DESCRIPTION
5.1 PROJECT SUMMARY

Timminco Metals, a division of Timminco Limited (Timminco) operates a magnesium
mining and production facility that is located on Lots 19 to 22, Concessions V and V1, in the
Township of Whitewater Region (formerly Township of Ross), County of Renfrew. Timminco
owns approximately 283 hectares of land at this location.

Timminco's mining operations are illustrated in more detail on Drawings 010 and 020.
The specific features that comprise the Timminco mining property and are subject to the Mining
Act and Regulation 240/00 are highlighted on Drawing 010. The remainder of Timminco
landholdings in this area are considered part of their industrial property and are not included in
this Mine Closure Plan. The Timminco mining property encompasses approximately 91.4
hectares.

Mining operations at the site began about 1942 by The Dominion Magnesium Company.
Timminco acquired the property in the early 1970s. Dolomitic marble has been extracted from
two open pit mines on the property. Mine production at current maximum plant capacity (i.e.,
with five operational furnaces) is approximately 39,000 tonnes of ore per year, which yields
approximately 3,430 tonnes of magnesium from the mining property.

5.2 ORE MINERALOGY AND HOST ROCK

Regional Geology

The following discussion of the local overburden and bedrock geology is based on a
review of published literature as well as information gathered from on-site investigations.

The Timminco property is located in the physiographic region known as the Muskrat
Lake Ridges (Chapman and Putnam, 1984). The region is characterised by a series of prominent
rocky ridges composed of faulted, Precambrian-aged blocks which interrupt the Ottawa Valley
clay plains. The tops of the ridges are exposed as bedrock outcrops, whereas the sides are
typically covered with a thin layer of sand and gravel or glacial till.
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Overburden Geolo

The overburden on the Timminco property consists of a thin layer of glacio-fluvial sand
and gravel, and a discontinuous glacial till. In general, the overburden ranges in thickness from
zero to three metres. In many areas on the property, bedrock is exposed at the ground surface,

Regional geologic mapping information (Bamnett and Clarke, 1980) indicates that the
glacial till unit represents deposition during the north-westerly retreat of glacial ice up the
Ottawa Valley. Regionally, the till is described as a loose, stony sand in areas of thin drift cover
over the Precambrian bedrock.

On the north-eastern portion of the Timminco property, and further eastward onto
Concessions VII and VIII of the former Ross Township, Barnett and Clarke (1980) report that a
thicker deposit of deeper water marine sediments is found. These deposits consist of massive to
blocky clay, silty clay and clayey silt, and resulted from the deposition of sediments in the
Champlain Sea.

Bedrock Geology

Bedrock at the site consists of a Late Precambrian, medium to coarse-grained, buff to
white dolomitic marble that regionally dips 30-60° to the west (Lumbers, 1982). Most of the
rock exposed in Quarry #2 appears to be relatively free of siliceous impurities.

In Quarry #2, the rock is observed to be heavily fractured with a primarily horizontal
fracture pattern in the upper 15 metres. Below this depth, no discernible fracture patterns were
identified.

No significant occurrences of younger, Palaeozoic bedrock outcrops have been noted in
the Cobden map area (Russell and Williams, 1985).

Ore Mineralogy

When uncontaminated, the deposit exhibits a white crystalline structure. Minor amounts
of graphite impart a blue colour to the dolomite, but do not appear to impact negatively on ore
quality. Some “reddish” dolomite (iron) and “black” homblende are present as intrusions on the
west wall of Quarry #2. These intrusions are waste and are not acceptable as crusher feed. A
15% waste fraction has been historically observed in Quarry #2.
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53  MINE DEVELOPMENT, ACTIVITIES, AND BACKFILLING

The schedule for development and eventual closure of the Timminco mining property -
will be governed by the long-term market conditions and the rate of production of magnesium.
As it is very difficult to forecast future production rates and the eventual life of the Timminco
mining facility, the projected quarry development has been estimated using a 50 year design life
and the current maximum mine production rates. Information acquired from future site
exploration and estimated reserves will be used to continue to project the mine life and eventual

quarry size.

At a magnesium production capacity of 3,430 tonnes per year, the Timminco industrial
facility requires 1.95 million tonnes of quality dolomite to support a 50 year operation. Reserve
estimates of 7.6 million tonnes exceed the 50 year ore requirement. A breakdown of the
dolomite reserve is as follows:

* Proven Reserves in Quarry #2 - 1.4 million tonnes (as of March 31, 2001); and

® Potential Reserve, Timminco property south of Magnesium Road - 6.2 million tonnes
(as of March 31, 2001).

At a current capacity usage of 39,000 tonnes per year of dolomite, Quarry #2 may operate
until about 2036. Thereafter, the development of a new quarry is required to sustain operations
until 2050. Note, however, that current mine production rates are limited by the number furnaces
that are currently allowed to be operated. The mine production rates may increase in the future if
more furnaces are allowed to be operated, or may decrease due to market conditions. Therefore,
the life of Quarry #2 and the potential reserves may be utilised before or extend beyond the
above-mentioned dates.

The Timminco property south of Magnesium Road has potential reserves and reasonable
overburden depths to support an open pit operation. This ore body is directly south of the former
Quarry #1 (currently inactive) and contains potential reserves of 6.2 million tonnes. This
estimate assumes an ore body width of 80 metres.

The estimated final extent of Quarry #2 is shown on Drawing No. 030. During quarry
development, the rock slopes will continue to be benched to achieve an overall 1H:1V grade.
Typical cross-sections through the conceptual final quarry slopes are shown on Drawing No.
040. Quarry #2 will not be backfilled with solid materials but will be allowed to fill with water
once mining activities have ceased.

Ai ﬂ!!E'S_A . Page 22

47



CONFIDENTIAL

5.4 ORE PROCESSING

Quarry #2 consists of a series of concentric benches with an average lift height of eight
metres. Rock is blasted from the lifts on an average schedule of once every two months, and is
loaded into off-road haulage trucks using a front-end shovel. Approximately 6,000 to 7,000
tonnes of rock is removed per blast.

From Quarry #2, the rock is transported by off-road truck to the Crushing Plant, where it
is reduced to 19 mm maximum size by a jaw crusher and hammer mill. The crushed dolomite is
then further refined to produce high purity magnesium. A brief description of the process
follows.

The fine dolomite produced by the crushing operation is fed into rotary kilns where it is
calcined at approximately 1300 °C. The calcined dolomite is discharged to rotary coolers before
being conveyed to bin storage. From storage, the calcined dolomite is pulverised and mixed with
finely ground ferrosilicon and fluorspar. The mixture is then formed into briquettes by means of
mechanical briquette presses.

The briquettes are conveyed to the Reduction Plant and loaded by mechanised chargers
into the reduction furnace retorts. The retort is an alloy steel tube with closed end in the furmace
and with a water-cooled condenser section extending outside the furnace. The operating
temperature of the furnaces is approximately 1200 °C.

The reduction operation is a batch process, with the charging and discharging of furnaces
on regular cycles. Under vacuum, magnesium is released in vapour form, condensing in the
water-cooled section of the retort. The magnesium vapours crystallise on removable condenser
sleeves in the cooled section. Afier removal from the furnace, the magnesium is pressed from
the sleeve in a hydraulic press. The individual magnesium deposits are called "crowns". The
current annual production capacity is 3,430 tonnes of pure magnesium.
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55 BUILDINGS AND INFRASTRUCT URE
5.5.1 Buildings

An inventory of buildings and associated equipment at the Timminco mining property is
presented in Table 5.1. The building locations are referenced to the baseline grid shown on
Drawing 020. The origin point of the grid (10,000N; 10,000E) is located at the intersection of
Renfrew County Road 7 and Concession Road 5,

5.5.2 Infrastructure

Other site infrastructure on the Timminco mining property includes roads, water supply,
water distribution, sewage disposal, electrical power transmission and natural gas distribution,
These are described in the following sections:

Roads

The locations of roads and parking facilities are shown on Drawing 020. All roads are
unpaved surfaces and link the various mining facilities as well as solid mill tailings pile and
storage areas. The employee parking area, located west of the administration building, is paved
and covers an area of approximately 4500 m2. The parking area is considered part of the
Timminco industrial property.

Water Distribution

The layout of the plant water supply lines is illustrated on Drawing No. UG-1000. Water
is pumped through a 20 cm diameter cast iron underground forcemain from Pumphouse Lake to
the plant site. Once at the Timminco facility, the lake water is distributed to the various
buildings and process areas by forcemains, which are typically between 100 mm and 200 mm
diameter, depending on the design flows. Lake water is also used to supply the Timminco
facility for fire protection and Haley Industries Ltd. with process water. Seven hydrants are
situated at the Timminco plant site.
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After use, once-through, non-contact cooling water is directed to the outfall ditch.
Cooling water from the reduction furnaces is pumped through underground forcemains to the
cooling water reservoir located north of the Crusher Plant. From the reservoir, the cooling water
is treated and re-circulated to the Reduction Plant through underground forcemains.

Sewage Disposal

Sewage effluent from the mining property is disposed in one septic tank system located
north of the Calcining Plant.

The sewage system consists of a septic tank that discharges effluent to a subsurface
leaching bed. The sewage disposal system is shown on the Drawing No. UG-1000.

Electrical Power Transmission

The electrical distribution system layout at the Timminco mining property plant is
illustrated on Drawing No. UG-1000. The primary 120 kV electrical service to the site is
supplied via Hydro One Networks’ overhead lines to the main Timminco relay station, located
west of the Reduction Plant. Electrical power is then distributed to five substations (designated
A to E) and to the following feeders located on both the Timminco mining and industrial
properties via underground and overhead lines as indicated on Drawing No. UG - 1000:

¢ Granulation Facility (former Auxiliary Metals)
¢ Reduction Plant

e Extrusion Plant

e Yard Feeder

e Lake Feeder

Natural Gas and Fuel Oil

The Timminco mining property is also serviced by natural gas and fuel oil. The fuel oil
system is used as a standby fuel source. The natural gas distribution system and the locations of
oil storage tanks are illustrated on Drawing No. UG - 1000. Note that the underground gasoline
tanks identified north of the Administration Building (industrial property) have been removed
from the site.
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The natural gas supply enters Timminco property via a 150 mm diameter underground
pipeline to the regulating station located east of the General Services Building (located on the
Timminco industrial property). From the regulating station, the natural gas is distributed to the
following mining property buildings:

¢ Reduction Plant (200 mm pipeline)
e Calcining Plant (150 mm pipeline)

Standby fuel oil is supplied to the Calcining Plant from two oil storage tanks located
north of the Briquetting Plant. The fuel oil is fed through two lines of 38 and 50 mm diameter.

5.6 TAILINGS

A solid residue, consisting of dicalcium silicate, is produced from the reduction process.
This material is defined as a solid mill tailing under Ontario Regulation 347 and is exempt from
Part V of the Environmental Protection Act and Ontario Regulation 347.

The solid mill tailings are disposed on-site in a pile located north of the main industrial
complex at the Timminco mining property. This area currently occupies an area of
approximately 12.5 hectares and extends to heights ranging from 25 to 30 metres above the
surrounding land surface. About 80% of the solid mill tailings in this area are made up of the
dicalcium silicate residue. The remaining 20% is comprised of sludge (also designated as a solid
mill tailing), and other materials, including calcined dolomite fines (commonly referred to as
lime), and office and cafeteria wastes, etc. that have been generated over the life of the industrial
and mining properties. Solid waste materials that are not designated as solid mill tailings are no
longer disposed on the mill tailings pile. Currently, approximately 14,000 tonnes of solid mill
tailings are produced every year.

In four of the monitoring wells located in the vicinity of the solid mill tailings pile,
elevated concentrations of nitrogen compounds (nitrate and ammonia) were detected. It is
believed that the source of these nitrogen impacts is the solid mill tailing pile. Water quality

. monitoring downgradient of the solid mill tailings pile, however, has shown that any potential

groundwater impacts in the immediate vicinity of the solid mill tailings pile do not extend to
downgradient monitoring wells, located approximately 200 metres away.
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52

Due to the mineralogy of the ore (i.e. carbonate minerals) and the high pH environment,
there is no potential for meta] leaching and acid mine drainage from the solid mil] tailings pile.

5.7 WASTE ROCK, ORE, CONCENTRATE AND OVERBURDEN

Since the recoverable ore on the Timminco Metals property is found within severa]
metres of the ground surface, very little overburden and unsuitable rock requires stripping.
Three piles of overburden materials, soil and waste rock, located east and south-east of Quarry
#2, have been generated from stripping operations in the past. The locations of the piles are
indicated on Drawing 020,
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¢ Crushing

¢ Calcining

¢ Briquetting
¢ Reduction

The following mining property process residues are disposed of on site:

* dicalcium silicate, which is a solid residue from the reduction process and is defined
as a solid mill tailing under Ontario Regulation 347;

¢ calcined dolomite fines (commonly referred to as lime fines), which are produced in
kilns during the calcining of the rock;

® crusher fines;

* calciner oversize (also referred to as partially calcined dolomite); and

® briquetting residue.

The solid residues that are disposed on-site are placed in an area located north of the main
industrial complex at the Timminco site. This area currently occupies approximately 12.5
hectares and extends to heights ranging from 25 to 30 metres above the surrounding land surface,
Historically, solid residue materials were disposed of in two adjoining piles, and included office
and cafeteria waste. Now, the two piles have been blended into a single pile, and no longer
include office and cafeteria waste. This single pile will henceforth be referred to as the solid mill
tailings pile. The location of this pile is shown on the Drawing 020.

Historically, lime fines were stockpiled on the east side of the solid mill tailings pile.
Now, most of historic lime stockpile as well as the all of the currently generated lime fines are
sold to local farmers and contractors for agricultural and local construction use.

A detailed listing of liquid products used at the Timminco facility is included with the
chemical inventory in Appendix E. The liquid products include petroleum hydrocarbons
(lubricating oils, fuels and reclaimers), general usage materials and laboratory supplies. No
liquid wastes are disposed on the Timminco site. Used oils are removed from the site bya
recycling contractor.
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5.9 WATER MANAGEMENT OF TREATMENT SYSTEMS

Water for potable and industrial usage at the Timminco mining property is supplied from
two sources:

e surface water supply from Pumphouse Lake; and
* groundwater supply well located south of Warehouse No. 4 on the south side of
County Road No. 7 (for drinking water usage).

Approximately 1,635 m3/day (432,000 USG per day) of water are pumped continuously
from Pumphouse Lake (shown on Figure 1) to the plant site via a 20 cm diameter cast iron
underground forcemain, for industrial use at the plant. The water is primarily used for once-
through, non-contact cooling purposes and is distributed to the various buildings and process
areas by forcemains, which are typically between 100 mm and 200 mm diameter, depending on
the design flows. After use, the cooling water is directed to the outfall ditch.

The reduction furnaces are cooled by a closed-loop treated water system, which circulates
the water from the reduction area to spray nozzles into a 1.8 metre deep, uncovered circular
concrete reservoir situated north of the crusher building. From the reservoir, the cooling water is
treated with scale inhibitors and biocides, and re-circulated to the Reduction Plant through
underground forcemains.

5.10 RAW MATERIAL STORAGE

The magnesium production process does not require the use of large amounts of chemical
reagents. Process materials such as ferrosilicon, fluorspar, fluxes and general usage materials are
brought onto the site in various quantities and consumed as needed. A detailed inventory of the
process materials and general usage chemicals typically found on the Timminco mining property
and the Timminco industrial property is presented in Appendix E, along with the approximate
volume of each material used per year. This information was taken from the Initjal MISA
Report prepared by Timminco in April 1990. Note that the listing of process chemicals and
general usage materials includes both solids and liquids. Storage and warehouse buildings where
these materials are stored are shown on Drawing 020. At closure, Timminco will generate an
updated chemical inventory specifically for the mining property.
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Explosives manufactured by E.T.I. Explosives are used to blast rock in the quarry. The
explosives are stored in a concrete magazine located approximately 450 metres east of Quarry #2
(see Drawing 020). On average, approximately 5,000 kg of explosives and 300 blasting caps are
stored separately in the magazine at one time.

The Timminco plant is also serviced by natural gas and fuel oil. The fuel oil system is
used as a standby fuel source. Standby fuel oil is supplied to the Calcining Plant from two oil
storage tanks located north of the Briquetting Plant. The fuel oil js fed through two lines of 38
and 50 mm diameter. The locations of oil storage tanks are illustrated on Drawing No. UG -
1000.

5.10.1 Thorium-Impacted Materia] Storage Area
. In October 1976, the Atomic Energy Control Board (AECB) completed a survey of

gamma radiation at the Timminco site, Based on the results of this survey and subsequent
investigations and inspections by AECB personnel, a remedial action plan was implemented at

production of magnesium at the Timminco facility. As it is very difficult to forecast future
production rates and the eventua] life of the Timminco facility, the projected quarry development
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has been estimated using a 50 year design life and the current maximum mine production rates,

Information acquired from future site exploration and es
to project the mine life and eventual quarry size.

timated reserves will be used to continue

WESA
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6.0 PROGRESSIVE REHABILITATION

The solid mill tailings pile is rehabilitated progressively during its development, through
ongoing re-grading and re-vegetation activities, to ensure that the design grades are followed,
and to minimise ultimate closure costs, Similar progressive re-grading activities are conducted
on the rock and overburden piles, and natural vegetation is allowed to establish itself on the piles.
These activities will continue throughout the projected operating life of the mining property.

Table 6.1 presents a summary of the mining property-wide rehabilitation measures
required during each of the three periods of closing out (including progressive rehabilitation).
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7.0  REHABILITATION MEASURES: TEMPORARY SUSPENSION

At any time, Timminco may decide to temporarily suspend activities at its mining
property in Haley, Ontario. From the Mining Act, the term ‘temporary suspension’ means:

“the planned or unplanned suspension of a project in accordance with q Jfiled closure
plan where protective measures are in Place and the site is being monitored continuously

by the proponent.”

After a period of temporary suspension, the mining property may be returned to
operation, or alternately, the mining property may be placed into a state of inactivity or fully
closed out. To enter into any of these closure conditions (temporary suspension, state of
inactivity, or closing out), it is not necessary to have been in any other condition (that is, no one
condition necessitates another either before or after).

The following rehabilitation measures are to be completed in accordance with Ontario

Regulation 240/00 in order to place the Timminco mining property in a state of temporary
suspension. Note that Notice is to be provided to the Director of Mine Rehabilitation prior to the
commencement of temporary suspension activities, in accordance with subsection 144(1) of the

Mining Act.

Tables 7.1 through 7.8 present a summary of the rehabilitation measures required for all
key areas of the Timminco mining property during temporary suspension, a state of inactivity,
and closing out.

7.1 RESTRICTED ACCESS AND MATERIAL STORAGE
During a period of temporary suspension, all buildings and entrances associated with the

mining property will be kept locked at all times in order to restrict access. The detailed
inventory of materials, products, process chemical and general usage materials that was

storage tanks will be monitored or the liquids will be removed, and all explosives shall be
removed from the site by a certified explosives hauler.
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7.2 MINE OPENINGS

Under conditions of temporary suspension, all gates on roads leading to Quarries #1 and
#2 will kept locked and notices will be posted to warn against unauthorised access. Existing
fences around the Timminco site will be inspected and maintained as necessary.

7.3  MECHANICAL, HYDRAULIC, AND ELECTRICAL SYSTEMS

Under conditions of temporary suspension, access will be restricted to the site by keeping
all entrances to the mining property buildings (see Table 5.1) locked at all times. All fixed
equipment remaining on-site (furnaces, presses, crushers, etc.) will be left in a no-load condition
as required by section 22(2) of Ontario Regulation 240/00. All portable equipment and vehicles
will be placed in a secure storage area. The condition of the remaining equipment, including the
liquid levels in equipment storage containers, will be monitored.

All non-essential electrical power services will be discharged and locked open for safety.
Local gas supply services to the mining facilities will be closed.

74 MONITORING PROGRAMS

Per section 22(2)S of Ontario Regulation 240/00, the surface water monitoring program
outlined in Section 10.2.1 and Table 10.1 of this report shall be followed during a period of
temporary suspension. Groundwater monitoring shall also be conducted, as outlined in Section
10.2.2 and Table 10.1 of this report. During a state of temporary suspension, the physical
stability of the site infrastructure, piles and open pits will be monitored on a regular basis.

7.5 CONTROL OF EFFLUENT

During a period of temporary suspension, where practical, the above-ground or shallow-
buried supply pipes will either be drained or will continue to operate, to provide protection
against freezing. The water supply well located behind Warehouse No. 4 will continue to supply

water to the administration building, as this forms part of the industrial property, and not the
mining property. '
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Non-contact industrial cooling water is discharged to the outfall ditch. During a period of
temporary suspension, some cooling water from the industrial property would still be expected to
flow through the outfall ditch, as well as normal surface water runoff collected in the outfall
ditch. Other site effluent consists of water pumped from Quarry #1 as part of the site’s effluent
management program, and water pumped from Quarry #2 for the purpose of de-watering.
Pumping from Quarry #1 occurs during winter months only, and would be continued if a period
of temporary suspension occurred during the winter. Depending upon the anticipated length of
the temporary suspension, the de-watering of Quarry #2 may be continued.

7.6 ROCK, OVERBURDEN AND SOLID MILL TAILINGS PILES

The rock and overburden piles at the Timminco site consist (and will continue to consist)
exclusively of native overburden and bedrock, which is not susceptible to acid or metal leaching.
During mine operations, the progressive rehabilitation grading measures will be completed on
the rock and overburden piles in order to prevent slope stability problems and minimise erosion
potential. These piles will continue to be monitored during temporary suspension and the
vegetation that has already established itself on a large portion of the existing Northwest pile will
be allowed to continue to grow.

During mine operations, the progressive grading of the solid mill tailings pile will be
completed as the pile develops. During temporary suspension, the stability of the pile will
continue to be monitored, and vegetation will be allowed to grow. During this period, the
thorium- storage area will also continue to remain undisturbed in the approved area on top of the
solid mill tailings pile.

7.7 IMPOUNDMENT STRUCTURES

The only impoundment structure at the Timminco site consists of a small surface water
impoundment along the outfall ditch. The impoundment consists of an existing road
embankment and also collects groundwater seepage from the solid mill tailings pile area. The

- contents of the impoundment area are released to the outfall ditch only when environmental

conditions are such that natural passive treatment through volatilisation and bio-uptake
sufficiently reduce ammonia levels at the MISA control point (i.e. from May through to
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November). The impoundment structure is operated and monitored in accordance with
Certificate of Approval No. 4-0165-98-996, issued on February 15, 1999 by the Ontario Ministry
of Environment (MOE).

During a period of temporary suspension, the impoundment area will continue to be
monitored and operated. In November, the outfall ditch impoundment structure will be closed,
and water will be allowed to collect in the impoundment area. Then in May, when
environmental conditions are deemed appropriate, the outfall ditch impoundment structure will
be opened, and the water from the impoundment area will be allowed to flow through the outfall
ditch.

The outfall ditch diversion will also continue to be operated during a period of temporary
suspension. Surface water from the outfall ditch will be diverted through the former Quarry #1
from December to April. Then in May, when environmental conditions are deemed appropriate,
the diversion structure will be opened, and water in the outfall ditch will be allowed to flow
directly to the MISA control point via the outfall ditch. The outfall ditch diversion is also
operated and monitored under Certificate of Approval No. 4-0165-98-996, which was amended
to include the installation and operation of the diversion structure on September 14, 2001.

7.8 SCHEDULE FOR TEMPORARY SUSPENSION

A schedule of rehabilitation measures to be implemented in order for the project to be
considered in temporary suspension is presented on Table 7.9.
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8.0 REHABILITATION MEASURES: STATE OF INACTIVITY

At any time, Timminco may decide to render its Haley, Ontario mining property inactive.

From the Mining Act, the term inactivity means:

“the indefinite suspension of a project in accordance with a filed closure plan where
protective measures are in place but the site is not being continuously monitored by the
proponent.”

The following rehabilitation measures are to be completed in accordance with the Mine
Rehabilitation Code of Ontario (Ontario Regulation 240/00) in order to place the Timminco
mining property in a state of inactivity. Note that Notice is to be provided to the Director of
Mine Rehabilitation prior to the commencement of the period of inactivity, in accordance with
subsection 144(1) of the Mining Act.

Tables 7.1 through 7.8 present a summary of the rehabilitation measures required for all
key areas of the Timminco mining property during a state of inactivity.

8.1 RESTRICTED ACCESS AND MATERIAL STORAGE

During a state of inactivity, all buildings and entrances associated with the mining
property will be kept locked at all times in order to restrict access. An inventory of production
materials will be completed and surplus materials will either be returned to suppliers or securely
stored. Liquids will be removed from all site storage tanks, and all explosives shall be removed
from the site by a certified explosives hauler.

8.2 SHAFTS, RAISES AND OPEN STOPES
Due to the nature of the open-pit mining operations, no shafts, raises or open stopes have

been constructed at the Timminco facility. Shafts, raises and open stopes are not projected to be
required in future operations on the site.
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8.3 PORTALS OF ADITS AND DECLINES

Due to the nature of the open-pit mining operations, no adits or declines have been
constructed at the Timminco facility. Adits or declines are not projected to be required in future
operations on the site.

84 MINE OPENINGS

During a state of inactivity, all gates leading to Quarries #1 and #2 will be kept locked
and notices will be posted to warn against unauthorised access. A qualified professional
engineer will determine the stability of the open pits and stabilise the pit walls, benches or
immediate surroundings if deemed necessary. Under conditions of inactivity, pumping in
Quarry #2 will cease, and the quarry will be allowed to gradually fill with water. During a state
of inactivity, pumping from Quarry #1 would be continued from approximately December to
April of each year as part of the site effluent management program (detailed in Section 8.10 of
this report).

85 MECHANICAL, HYDRAULIC, AND ELECTRICAL SYSTEMS

During a state of inactivity, where practical, the above-ground or shallow-buried supply
pipes will be drained. The water supply well located behind Warehouse No. 4 will continue to
supply water to the administration building, as this forms part of the industrial property and not
the mining property.

All non-essential electrical power services will be discharged and locked open for safety.
In addition, the main service valves on the natural gas supply will be closed at the regulating
station and the gas lines purged, if necessary. All fixed equipment remaining on-site (furnaces,
presses, crushers, etc.) will be left in a no-load condition as required by section 22(2) of Ontario
Regulation 240/00. All portable equipment and vehicles will be placed in a secure storage area.
The condition of the remaining equipment will be monitored.
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8.6 TAILINGS IMPOUNDMENT STRUCTURES

No tailings impoundment structures currently exist at the Timminco facility. Due to the
nature of the mine production at the Timminco facility, tailings impoundment structures are not
projected to be required in future operations on the site.

8.7 L ANDFILL AND WASTE MANAGEMENT SITES

Solid mill tailings are disposed of on-site in an area located north of the main industrial
complex at the Timminco site. The location of this solid mill tailings pile is shown on the
Drawing 020. During a state of inactivity, public access will be restricted to the site by keeping
all entrances related to the mining property locked. Slope stability and erosion problems on the
solid mill tailings pile will be prevented by progressively grading to the proposed design grades
(which do not exceed 3H:1V) during the pile’s development. The proposed final contours of the
solid mill tailings pile are illustrated in Drawing No. 030. Note that the proposed final contours
are conceptual in nature, as the eventual profile of the solid mill tailings pile will depend on the
actual mine life and the quantity of solid mill tailings that are generated at the site.

Some of the solid mill tailings exhibit mild pozzolanic activity and upon weathering, it
forms a weakly cementitious crust. The crust acts to reduce erosion as well as minimising
infiltration into the pile. During solid mill tailings pile development, regular slope inspections
and monitoring are undertaken to assess the long-term erosion potential of the solid mill tailings
material.

The specific issues related to the chemical stability of the solid mill tailings pile include
the potential impacts on groundwater from the leachate, and the effects on surface water quality
from runoff. The rehabilitation objective for these issues is to prevent water contamination by
ensuring that the provincial water quality standards are met. Under conditions of inactivity, this
will be achieved by continuing the water quality monitoring program and following the
progressive rehabilitation and management plan for the solid mill tailings pile (grading and re-
vegetation). To date, groundwater monitoring conducted in the area of the pile indicates that the
MOE Reasonable Use Guidelines (Guideline B-7) are being met at the site property boundaries.
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Regular surface water quality monitoring has been completed in the vicinity of the solid
mill tailings pile and at the outfall ditch under the MISA program. Surface water quality
monitoring will continue in the vicinity of the solid mill tailings pile and along the outfall ditch
throughout site development, as well as during states of inactivity.

8.8 RAW MATERIALS

Public safety issues surrounding the management of chemicals, wastes and explosives on
site will be addressed by restricting access to the mining property. This will be accomplished by
locking all buildings and site entrances.

Storage and handling issues will be addressed by monitoring supplies and managing
surplus materials. The detailed inventory of materials, products, process chemical and general
usage materials that was completed for the Initial MISA Report will be updated during a state of
inactivity. Surplus materials will be returned to suppliers or otherwise removed from the site,
with the remainder being secured in a designated storage area. Liquids will be removed from all
site storage tanks, and all explosives shall be removed from the site by a certified explosives
hauler.

8.9 ROCK, OVERBURDEN AND SOLID MILL TAILINGS PILES

The rock and overburden piles at the Timminco site consist (and will continue to consist)
exclusively of native overburden and bedrock, which is not susceptible to acid or metal leaching.
During mine operation, progressive rehabilitation grading measures will be completed on the
rock and overburden piles in order to prevent slope stability problems and minimise erosion
potential. These piles will continue to be monitored for stability during a state of inactivity and
the vegetation that has already established itself on a large portion of the existing Northwest pile
will be allowed to continue to grow.

During mine operation, the progressive grading of the solid mill tailings pile will also be
completed as the pile develops. During a state of inactivity, the stability of the pile will continue
to be monitored, and vegetation will be allowed to grow. Surface water and groundwater quality
monitoring will continue near the solid mill tailings pile, and the thorium-storage area will
remain undisturbed in the approved area on top of the solid mill tailings pile.
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8.10 IMPOUNDMENT STRUCTURES

The only impoundment structure at the Timminco site consists of a small surface water
impoundment along the outfall ditch. The impoundment consists of an existing road
embankment and also collects groundwater seepage from the solid mill tailings pile area. The
contents of the impoundment area are released to the outfall ditch only when environmental
conditions are such that natural passive treatment through volatilisation and bio-uptake
sufficiently reduce ammonia levels at the MISA control point (i.e. from May through to
November).

During a state of inactivity, the impoundment area will continue to be monitored and
operated. In November, the outfall ditch impoundment structure will be closed, and water will
be allowed to collect in the impoundment area. Then in May, when environmental conditions
are deemed appropriate, the outfall ditch impoundment structure will be opened, and the water
from the impoundment area will be allowed to flow through the outfall ditch.

The outfall ditch diversion will also continue to be operated during a state of inactivity.
Surface water from the outfall ditch will be diverted through the former Quarry #1 from
December to April. Then in May, when environmental conditions are deemed appropriate, the
diversion structure will be opened, and water in the outfall ditch will be allowed to flow directly
to the MISA control point via the outfall ditch.

8.11 SITE INSPECTION PROGRAM

During a state of inactivity, the mining property will be inspected at least once every six
months to ensure that all required rehabilitative measures, as outlined in Sections 8.1 through
8.10 of this report, are in place. Formal inspections of the structural integrity of the buildings,
facilities, infrastructure and mine components will form a part of this site inspection, in order to
ensure the physical stability of the components and to protect public safety. Maintenance
activities will be completed as necessary to repair deficiencies.

The results of each twice-yearly inspection will be recorded in a memorandum and
forwarded to the Director. '
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8.12 SCHEDULE FOR STATE OF INACTIVITY

A schedule of rehabilitation measures to be implemented in order for the project to be
considered in a state of inactivity is presented on Table 8.1.
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9.0 REHABILITATION MEASURES: CLOSING OUT

At any time, Timminco may decide to close out its mining property in Haley, Ontario.
From the Mining Act, the term ‘closed out’ means:

“that the final stage of closure has been reached and that all the requirements of a
closure plan have been complied with.”

The rehabilitation measures discussed in this section are based on the principle that the
Timminco mining property is zoned as mining industrial and the future land use in areas of
previous industrial activities can be expected to be industrial-related. Post-closure usage will
depend on previous industrial activities in specific areas on the site. For example, it is expected
that some areas of the Timminco property will remain undeveloped, and could conceivably be
used as passive recreation, forestry and farming. However, areas of industrial activity are
expected to be used for future manufacturing, warehousing, etc. The closed solid mill tailings
pile and quarries would be expected to be left as natural habitats, used as passive recreational
areas, or used for industrial processing operations. Consequently, the closure plan has been
designed to allow flexibility in future land use depending on the level of historical industrial
activity.

Tables 7.1 through 7.8 present a summary of the rehabilitation measures required for all
key areas of the Timminco mining property during final close-out.
9.1 SHAFTS, RAISES AND OPEN STOPES

Due to the nature of the open-pit mining operations, no shafts, raises or open stopes have
been constructed at the Timminco facility. Shafts, raises and open stopes are not projected to be
required in future operations on the site.
9.2 PORTALS OF ADITS AND DECLINES

Due to the nature of the open-pit mining operations, no adits or declines have been

constructed at the Timminco facility. Adits or declines are not projected to be required in future
operations on the site.
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93 MINE OPENINGS

During the closing out of the site, all gates leading to Quarries #1 and #2 will be kept
locked, and notices will be posted to warn against unauthorised access. Quarry #2 will be
allowed to gradually fill with water until the static water level is reached. Based on the
groundwater levels measured in the adjacent monitoring wells and the ground surface
topography in the northeastern section of the site, the eventual water level is projected to be
148 m ASL in Quarry #2.

The time required for Quarry #2 to fill with water will depend on the rates of
groundwater inflow and surface water recharge, as well as the rates of evaporation and other
losses. The rate of groundwater inflow is expected to decrease as the water level rises, due to the
reduction in the induced hydraulic gradients into the excavation. A total elapsed timeframe, on
the order of 10 to 25 years is estimated to be required for Quarry # 2 to reach its final water level
of 148 m ASL following the cessation of pumping.

At close-out, pumping from Quarry #1 will continue during winter months
(approximately from December to April) as part of the site effluent management program, until
PWQO are met in the site surface water. Once PWQO are met, the outfall ditch will no longer
be diverted through the former Quarry #1 at any time of year. Pumping from Quarry #1 will
then cease and the water level in Quarry #1 will be allowed to reach static conditions.

94 STABILITY OF SURFACE AND SUBSURFACE MINE WORKINGS

At close-out, the water level in Quarry #2 will be allowed to reach static conditions.
Pumping from Quarry #1 will continue during winter months as part of the site effluent
management program, until PWQO are met in the site surface water. Once PWQO are met.
pumping from Quarry #1 will cease and the water level in Quarry #1 will be allowed to reach
static conditions.

To ensure the physical stability of the open pits (Quarry #1 and #2), the rock slopes
above and below the water level will be developed during mine operation to a 1H:1V grade. At

close-out, the excavation walls above the water level will be benched every 5 vertical metres to

reduce the height of vertical or near-vertical walls. The overall slope of the quarry walls above
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the water level will be 2H:1V. Below the water level, the slopes will be benched every 10
metres vertical height (maximum). Some backfilling of the upper slopes may be required in
order to achieve final contours.

The planned setbacks for Quarries #1 and #2 from roads and property boundaries are
shown on Drawing No. 030 and are designed to reduce visual impacts. The planned final
contours are designed to minimise the covering of potential future reserves. Natural re-
vegetation will be allowed around the quarry.

The reduction in the height of near vertical faces above the water level, in addition to the
planned measures of restricting access and installing signs to warn of the steep slopes and open
water are designed to reduce the safety hazards of Quarries #1 and #2 following closure.

After the final contours have been constructed, a qualified professional engineer will
conduct a final inspection of the stability of the open pits, and, if necessary, make
recommendations on additional stabilisation requirements for the pit walls, benches or immediate
surroundings. Detailed visual monitoring and inspections will be conducted at least once every
six months at the quarries to assess their physical stability.

9.5 STRUCTURES AND INFRASTRUCTURE

At final close-out, the inventory of buildings, facilities and infrastructure associated with
the mining property will be updated. All mining property buildings and structures will be
dismantled and removed, but the access roads will be left in place. The access roads are required
for Timminco’s industrial operations, and allow for the inspection and monitoring of the mining
property. Any impacted soil in excess of MOE guidelines from fuel or oil spills along mining
property roadways or parking areas will be assessed to determine if it has the potential to cause
adverse effects outside the Timminco property. If potential off-site adverse effects are
anticipated, the impacted soil will be excavated and removed from the site for disﬁosal at an
approved facility.
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9.6 MACHINERY, EQUIPMENT AND STORAGE TANKS

At final close-out, all remaining equipment and machinery will be inspected and removed
from the mining property to be sold, recycled or disposed at an approved facility. Water,
electrical and gas supply equipment will be decommissioned. Any remaining buried tanks
associated exclusively with the mining property will be emptied and removed, including septic
tanks, which will be pumped out before removal.

All soils in the vicinity of the areas used to store or transfer petroleum products,
chemicals, ore, concentrates or waste during the life of the project will be sampled and tested for
contamination. If contamination is found, a management plan consisting of a risk assessment
and action plan for the contaminated soils will be implemented, in accordance with Section 24
(2) 13 of Ontario Regulation 240/00. The risk assessment will determine if the contaminated
soils have the potential to cause any adverse effects outside the Timminco property.

9.7 TRANSPORTATION CORRIDORS

At final close-out, all transportation facilities within the mining property will be
maintained in order to provide access for twice-yearly site inspections and ongoing groundwater
and surface water monitoring. The roads will be visually monitored and inspected at least once
every six months to assess their physical stability and ensure their integrity. Ditches and culverts
associated with the roads, as well as the road surfaces themselves, will be maintained. Any
impacted soil in excess of MOE guidelines from fuel or oil spills along mining property
roadways or parking areas will be assessed to determine if it has the potential to cause adverse
effects outside the Timminco property. If potential off-site adverse effects are anticipated, the
impacted soil will be excavated and removed from the site for disposal at an approved facility.

9.8 CONCRETE STRUCTURES
All concrete structures, foundations and slabs associated with the mining property will be
removed, or covered by overburden and re-vegetated, with the exception of any concrete

structures comprising a key structural element of the property’s access roads.

Detailed visual monitoring and inspections will be conducted at least once every six
months at the remaining concrete structures to assess their physical stability.
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9.9 PETROLEUM PRODUCTS, CHEMICALS AND WASTE

At final close-out, the detailed inventory of materials, products, process chemical and
general usage materials that was completed for the Initial MISA Report will be updated. All
surplus petroleum products, chemical and waste materials will be recycled, sold, returned to
suppliers or disposed at an approved off-site facility. All mining property storage tanks will be
emptied, including the fuel oil, gasoline and propane tanks. The explosives storage area will be
emptied, and all explosives and detonators (blasting caps) shall be removed from the site by a
certified explosives hauler.

All soils in the vicinity of mining property sites used for storing or transferring petroleum
products, chemicals, ore, concentrates or waste during the life of the project will be sampled and
tested for contamination. If contamination is found, a management plan consisting of a risk
assessment and action plan for the contaminated soils will be implemented, in accordance with
Section 24 (2) 13 of Ontario Regulation 240/00. The risk assessment will determine if there is
any possible adverse effect off of the Timminco property.

The solid mill tailings pile will remain on site and be covered, graded and re-vegetated as
described in Section 9.11 of this report.

9.9.1 Thorium-Impacted Material Storage Area

At closing-out, Timminco will assess the following in order to determine whether the
incorporation of the thorium-impacted materials is an appropriate final disposal measure in
compliance with current legislation:

1. Information regarding the material’s characteristics, including the nature of the various
wastes, radioactivity, and thorium concentrations, will be updated once through sampling and
analytical investigations in order to confirm the current radioactivity levels and the thorium
concentrations. This information will be used to confirm the applicable regulations and
whether the material is subject to specific exemptions for thorium materials.

2. The federal or provincial agency having jurisdiction will be confirmed through consultation
with AECB, based on the updated waste evaluation results and the information regarding the
origin of the thorium.
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3. If the material is to be managed under federal jurisdiction, the Prescribed Substance License
will be renewed if necessary (this will depend on the Federal agency having jurisdiction, and
the concentration of thorium in the solid mill tailings material). If required, an investigation
of technical/economic feasibility for final disposal locations will then be conducted in
consultation with AECB or the Low-Level Radioactive Waste Management Office. For the
foreseeable future, the material will remain in temporary storage in the approved area. Under
federal jurisdiction, the appropriate final disposal location and method will be determined in
consultation with AECB.

4. If under provincial jurisdiction, the material will be included as a solid waste subject to MOE
regulations, and will be managed in accordance with provincial regulations. The results of
the analytical investigations will be used to determine whether the material can remain
undisturbed in the current storage area as a final disposal measure, or whether it is to be
disposed off-site.

5. The annual reports completed for the Mine Closure Plan will include information related to
any changes in the status of the storage area as the management plan for the thorium-
impacted material is implemented.

9.10 PCBs OR PCB CONTAMINATED MATERIAL

At present, there is one transformer on the Timminco mining property that contains oil
with detectable PCBs. This transformer is labelled as containing PCBs, and continues to be
inspected and monitored regularly for leaks. The transformer will continue to be handled in
accordance with all applicable regulations current at that time.

There are no other PCBs or PCB contaminated materials on site. PCB usage is not
projected to be required in future operations on the site.
9.11 LANDFILL AND WASTE MANAGEMENT SITES

Solid mill tailings are disposed of on-site in an area located north of the main industrial

complex at the Timminco site. The location of this solid mill tailings pile is shown on the
Drawing 020. Rehabilitation issues relevant to the development and ultimate closure of the solid
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mill tailings pile include physical, chemical stability and land use. Physical issues include public
safety, slope stability and erosion. As with the other closure components, public access will be
restricted to the site by keeping all mining property entrances locked.

The solid mill tailings pile will be graded progressively during its development to ensure
that the design grades are followed, and to minimise ultimate closure costs. Slope stability and -
erosion problems will be prevented by completing the grading of the pile to the proposed design
grades, which do not exceed 3H:1V. The proposed final contours of the solid mill tailings pile
are illustrated in Drawing No. 030 and are in accordance with the surface water grading plan.
Typical cross-sections through the solid mill tailings pile are shown on Drawing No. 040. The
solid mill tailings pile has been designed to maintain its current configuration in the thorium-
impacted material storage area.

The final extent of the solid mill tailings pile is indicated on Drawing 030 to be
approximately 25 hectares. As with the proposed final extent of the quarries, since the closure of
the Timminco site is anticipated to be market-driven, the ultimate extent of the solid mill tailings
pile can only be conceptualised at present. The proposed final contours shown on Drawing No.
030 represent the airspace available for 50 years of disposal at current maximum solid mill
tailings generation rates. A minimum buffer strip of 45 metres will be established between the
solid mill tailings pile and Timminco property boundaries abutting non-industrial land in
accordance with Section 16 of the former Ross Township zoning bylaw.

Some of the solid mill tailings exhibit mild pozzolanic activity and upon weathering, it
forms a weakly cementitious crust. The crust acts to reduce erosion as well as minimising
infiltration into the pile. During solid mill tailings pile development, regular slope inspections
and monitoring are undertaken to assess the long-term erosion potential of the solid mill tailings
material. After closing out, detailed visual monitoring and inspections will be conducted at least
once every six months at the solid mill tailings pile to assess its physical stability.

Both soil overburden and natural vegetation will be used to cover the solid mill tailings
pile once final grades are reached. To date, soil overburden has been placed on the contoured
area of the solid mill tailings pile, totalling 6 acres. Once final grading has been completed,
natural vegetation will be allowed to re-establish itself on the pile, in order to prevent erosion. In
addition to natural re-vegetation options, Timminco has developed an experimental re-vegetation
plan for the solid mill tailings pile, in collaboration with James Landscaping Co. Ltd. of
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Armnprior, Ontario. The re-vegetation plan involves the use of a dry alkaline seed mix, including
fescue, ryegrass and alkali grass mechanically seeded over a prepared seed bed of topsoil and
fertiliser application. Seeding with this mixture occurred in late summer 1997.

The specific issues related to the chemical stability of the solid mill tailings pile include
the potential impacts on groundwater from the leachate, and the effects on surface water quality
from runoff. The rehabilitation objective for these issues is to prevent water contamination by
ensuring that the provincial water quality standards are met. During and after close-out, the
water quality monitoring program will continue. To date, groundwater monitoring conducted in
the vicinity of the solid mill tailings pile indicates that the MOE’s Reasonable Use Guidelines
are being achieved.

Regular surface water quality monitoring has been completed in the vicinity of the solid
mill tailings pile and at the outfall ditch under the MISA program. Surface water quality
monitoring will continue in the vicinity of the solid mill tailings pile throughout site development
as well as during closing out, until rehabilitation objectives are achieved.

In 1997, Timminco completed a Storm Water Control Study under the MISA Industrial
Minerals Sectoral Regulation (Ontario Regulation 561/94). This site-wide study assisted in
identifying sources of water quality impacts and potential mitigative measures. Prior to final
closed-out conditions, additional controls for surface water such as diversion or treatment will be
implemented, if necessary, in the vicinity of the solid mill tailings pile. At this time, however, it
is not possible to specify what controls, if any, will be necessary for surface water management.
Therefore, it is Timminco’s intention to continue to address this issue in subsequent annual
reports prepared in accordance with the closure plan.

9.12 SoOILS TESTING

All soils in the vicinity of the areas used to store or transfer petroleum products,
chemicals, ore, concentrates or waste during the life of the project will be sampled and tested for
contamination. If contamination is found, a management plan consisting of a risk assessment
and action plan for the contaminated soils will be implemented, in accordance with Section 24
(2) 13 of Ontario Regulation 240/00. At the present time, there have been no studies completed
to indicate the presence of any contaminated soil on the Timminco site.
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9.13 PHYSICAL AND CHEMICAL STABILITY OF TAILINGS AREAS

Solid mill tailings are disposed of in the solid mill tailings pile. Measures to ensure the
physical and chemical stability, erosion control and surface and groundwater quality in the
vicinity of the solid mill tailings pile are described in Section 9.11 of this report.

9.14 PHYSICAL AND CHEMICAL STABILITY OF THE ROCK AND OVERBURDEN PILES

At present, approximately 372,000 cubic metres of overburden and rock material is
stockpiled at three locations on the property. As illustrated in Drawing No. 030, an area located
east of Quarry #2 has been designated for future rock and overburden piles. The airspace in this
area is sufficient to accommodate future stockpile requirements if current rates of production are
maintained for the life of the project (i.e., 50 years).

The rock and overburden piles at the Timminco site consist (and will continue to consist)
exclusively of native overburden and bedrock, which is not susceptible to acid or metal leaching.
After closing out, there are no concerns with respect to the chemical stability of the rock and
overburden piles.

With respect to physical stability, the selected rehabilitation measures relate to slope
stability, erosion and aesthetics. During mine operation, the piles will be graded to be consistent
with the planned final contours in order to prevent slope stability problems and minimise erosion
potential. Detailed visual monitoring and inspections will be conducted at least once every six
months at the rock and overburden piles to assess their physical stability.

The potential environmental impacts will be mitigated by allowing natural vegetation to
re-establish itself. At present, thick vegetation covers a large portion of the existing Northwest
pile. Additional measures, such as the provision of a soil cover and re-seeding are not felt to be
necessary for the rock and overburden piles

9.15 BREACHING OR STABILISATION OF IMPOUNDMENT STRUCTURES

After close-out, the small surface water impoundment area and outfall ditch diversion
structures will continue to be monitored and operated, as described in Section 4.3.1 of this report,
until surface water monitoring indicates that the surface water quality has reached rehabilitation
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objectives. After monitoring indicates that the provincial water quality objectives (PWQO) are
being met, the outfall ditch impoundment structure will no longer be operated and surface water
will be allowed to flow freely along the outfall ditch. Since the impoundment structure consists
of a road embankment that will be required for site access, the structure will not be removed.
Once PWQO are met, the outfall ditch will no longer be diverted through the former Quarry #1
at any time of year, and the outfall ditch will be allowed to flow freely off-site.

9.16 DECANT STRUCTURES

There are no tailings ponds on the Timminco property. Therefore, no decant structures
will be required to be operated or removed at the final close-out of the facility.

9.17 WATER COURSES AND DRAINAGE CHANNELS

In order to ensure that the site is suitable for the intended future land use, it is important
to ensure that the surface drainage components are maintained under all closure conditions. The
rehabilitation measures for surface water drainage have been designed to ensure that the surface
drainage components continue to be effective during site development and closure.

Physical stability issues relate to erosion, sedimentation and culvert blockage. The
capacities of channels and culverts will be maintained by providing an inspection program to
allow the early detection of potential problems. At close-out, further erosion protection (rip-rap,
vegetated channels) will be provided, if necessary.

Regular surface water quality monitoring has been completed in the vicinity of the solid
mill tailings pile and at the outfall ditch under the MISA program. Surface water quality
monitoring will continue in the vicinity of the solid mill tailings pile throughout site
development, as well as after closing out, until rehabilitation objectives are met.

Finally, any potential visual impacts of surface drainage works will be further reduced by
following the grading and contour plans, which are designed to ensure proper drainage across the
site.
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9.18 RE-VEGETATION

The objectives of re-vegetating the Timminco site are to:

stabilise surface materials and provide protection from wind and water erosion;

e improve the appearance and aesthetics of the site;

¢ enhance the natural vegetation growth and establish self-sustainable vegetation
growth; and

e support the designated end use of the site.

All site re-vegetation measures shall be proposed and certified by an appropriate qualified
professional. The re-vegetation measures are to be conducted in accordance with Part 9 of the
Mine Rehabilitation Code of Ontario (Schedule 1 of Ontario Regulation 240/00).

In preparation for site re-vegetation, contouring and sloping of the site will be conducted
as a part of the progressive rehabilitation of the site. Wherever possible, the site contours will
mimic the local topography and blend into the surrounding landscape. Grading and contouring
will also be designed to provide accessibility and good surface drainage, while controlling
surface erosion. After site infrastructure has been removed, crusted surfaces and former
corridors will be ripped and heavily compacted areas will be scarified, in order to allow the
vegetation to establish itself. Where necessary, topsoil will be applied to a depth sufficient to
maintain root growth and nutrient requirements.

Inspection of the revegetated area shall be conducted semi-annually following the initial
planting, until the vegetation has successfully established itself. Soil analysis for nutrients and
PH shall be conducted annually in the spring until the vegetation is successfully established.
Areas showing evidence of erosion, sedimentation or slope failure shall be restored.

Once vegetation has been established, annual inspections shall be conducted to determine
any necessary repairs, and to review progress toward the development of a self sustaining
ecosystem. Once a self-sustaining cover has been established and the above-listed objectives
have been attained, the monitoring and inspection program may be discontinued.

Natural re-vegetation has been used successfully to re-establish growth on an existing
rock and overburden pile on the Timminco property. Photographs of the naturally re-vegetated
area that is located in the north-eastern portion of the site (approximate co-ordinates 10,600E and
10,500N) are presented in Appendix G. To date, re-vegetation of the rock and overburden piles
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has been natural (i.e. not seeded) and therefore, the species of plants that have established
themselves are those that already exist locally. In this manner, the re-vegetated sections of the
rock and overburden piles have fully integrated into the surrounding ecosystem. To date,
additional measures, such as the provision of a soil cover and re-seeding, have not been
necessary.

9.19 SCHEDULE FOR CLOSING OUT

A schedule of rehabilitation measures to be implemented in order for the project to be
considered closed out is presented on Table 9.1.
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10.0 MONITORING
10.1 PHYSICAL STABILITY

Regular inspections of the mine components that are to remain on-site will be conducted
in order to ensure their physical stability. The monitoring program is to be carried out in
accordance with the requirements of Part 8 of the Mine Rehabilitation Code of Ontario. Issues
such as the following will be addressed:

e slope stability

e sedimentation

e drainage channels

e monitoring well conditions

e vegetation

e erosion

e site security

e road surface integrity and stability
e cover integrity

At close-out, the water level in Quarry #2 will be allowed to reach static conditions.
Pumping from Quarry #1 will continue during winter months (approximately from December to
April) as part of the site effluent management program, until PWQO are met in the site surface
water. Once PWQO are met, pumping from Quarry #1 will also cease and the water level in
Quarry #1 will be allowed to reach static conditions.

To ensure the physical stability of the open pits, the rock slopes above the quarry water
levels will be developed during mine operation to a 1H:1V grade. At close-out, the excavation
walls above the water level will be benched every 5 vertical metres to reduce the height of
vertical or near-vertical walls. The overall slope of the quarry walls above the water level will be
2H:1V. Some backfilling may be required on the upper slopes of the quarries in order to achieve
final contours. Below the water level, the slopes will be benched every 10 metres of vertical

height.

After the final contours have been constructed, a qualified professional engineer will
conduct a final inspection of the stability of the open pits, and, if necessary, make
recommendations on additional stabilisation requirements for the pit walls, benches or immediate
surroundings. Detailed visual monitoring and inspections will be conducted at least once every
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six months at the quarries to measure the water levels and to assess their physical stability by
examining for signs of tension cracks, erosion, or other features. Maintenance activities will be
completed as necessary to repair deficiencies.

Detailed visual monitoring and inspections will also be conducted at least once every six
months at the rock, overburden and solid mill tailings piles to assess slope stability, erosion and
aesthetics. The vegetated cover will also be inspected to ensure that it is providing sufficient
protection from wind and water erosion. Maintenance activities will be completed as necessary
to repair deficiencies on these piles.

Within one month after each six month inspection, a memorandum describing the results
of the inspection will be sent to the Director.

10.2 CHEMICAL STABILITY
10.2.1 Surface Water Monitoring

The objective of the surface water monitoring program is to ensure that water quality is
demonstrated to be unimpaired and that it is satisfactory for aquatic life and other beneficial uses.
The surface water monitoring program is to be carried out in accordance with Part 5 of the Mine
Rehabilitation Code of Ontario. Routine sampling will be carried out during post-closure to
characterise the chemistry at discharge locations in relation to background chemistry and
provincial water quality objectives (PWQO). The results of the sampling will be used to
determine if additional control measures are required.

At present, all surface water runoff from the site is directed into three channels. It is
proposed that a total of seven surface water locations be sampled after closure. The proposed
surface water sampling locations are as follows, and are shown on Drawing 020:

e SW1: background reference location in ponded area along west property line;

e SW2: at discharge from MISA Control Point 0100 along outfall ditch;

e SW3: at northern property limit where north ditch leaves Timminco property;

e SW4: at the groundwater seepage discharge from the mill tailings pile into the outfall
ditch;

e SW9: in the outfall ditch, downstream of the mag-cal wash pad;

¢ Quarry #1 (on-site water body); and

¢ Quarry #2, following closure and water level equilibration (on-site water body).
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Surface water monitoring will initially be conducted four times per year for two years.
This monitoring regime will establish a database against which future monitoring results may be
compared. If surface water analytical results are satisfactory, the frequency of monitoring will
be reduced to twice annually after the end of the first two-year period.

The proposed surface water monitoring program is outlined in Table 10.1, including the
parameter suite. The parameter suite will be re-evaluated after the second year of monitoring to
focus on indicator compounds and general water quality indicators. A memorandum describing
the results of the surface water monitoring will be sent to the Director once per year.

In addition, the MISA monitoring program conducted at MISA Control Point 0100 along
the outfall ditch will continue as required by the Ontario Ministry of Environment.

Surface Water Impoundment

The impoundment structure along the outfall ditch, which detains the groundwater
seepage and surface water runoff from the solid mill tailings pile, will continue to be operated.
The contents of the impoundment area will be released to the outfall ditch only when
environmental conditions are such that natural passive treatment through volatilisation and bio-
uptake sufficiently reduces ammonia levels at the MISA control point (i.e., from May through to
November).

Table 10.1 outlines the water monitoring required during the discharge period of the
surface water impoundment structure (May 1 to November 30). These monitoring requirements
are stipulated in the C of A for the impoundment structure (as of January 2003). Should the C of
A be amended in the future, the surface water monitoring requirements outlined in Table 10.1
will be adjusted accordingly.

For the remainder of the year, the surface water runoff and groundwater seepage from the
area in the vicinity of the solid mill tailings pile will be collected behind the impoundment
structure in the outfall ditch. The impoundment structure will be visually inspected at least once
every six months, during the regular twice-yearly inspection program outlined in Section 10.1.
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QOutfall Ditch Diversion

The outfall ditch diversion structure, which diverts surface water flow from the outfall
ditch into the former Quarry #1 from December to April each year, will continue to be operated.
The outfall ditch will be allowed to flow freely (i.e., not diverted) when environmental
conditions are such that natural passive treatment through volalization and bio-uptake
sufficiently reduce ammonia levels at the MISA control point (i.e., from May through to
November). For the remainder of the year, the surface water flow in the outfall ditch will be
diverted through the former Quarry #1.

Table 10.1 outlines the surface water monitoring required during the period of operation
of the ditch diversion structure (i.e., December to April). This monitoring is stipulated in the C
of A for the diversion structure (as of January 2003). The C of A also stipulates the requirements
for reporting on the results of the surface water monitoring associated with the outfall ditch
diversion structure. Should the C of A be amended in the future, the groundwater monitoring
requirements outlined in Table 10.1 will be adjusted accordingly.

The diversion structure will be visually inspected at least once every six months, during
the regular twice-yearly inspection program outlined in Section 10.1.

10.2.2 Groundwater Monitoring

The objective of the groundwater monitoring program is to identify and characterise any
potential impediments to the beneficial use of groundwater as a result of the presence of
migration of contaminants. The groundwater monitoring program is to be carried out in
accordance with Part 6 of the Mine Rehabilitation Code of Ontario.

The hydrogeology of the Timminco site has been characterised in the following study
reports, which are intended to fulfill the requirements of sections 51 and 52 of the Mine
Rehabilitation Code of Ontario:

* Hydrogeologic Investigation and Waste Management Plan, Timminco Solid Waste
Disposal Site, Haley, Ontario. Prepared by WESA; File No. 1580, dated June 1989.
revised September 1990.

* Hydrogeologic Investigation, Timminco Metals Haley Facility. Prepared by WESA;
Project No. 3339, Draft Report dated February 1995.
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The monitoring program will make use of three existing monitoring wells in addition to
any future wells that may be required to fully delineate the potential impacts. The monitoring
well locations are as follows, and are shown on Drawing 020:

e MWI: along the west property boundary, upgradient of the solid mill tailings pile;
e  MW3: west of Quarry #2; and
e MW4: northwest of Quarry #1.

Groundwater monitoring will be conducted annually in the late spring each year. Water
levels will be measured at each of the monitors prior to sampling in order to determine the
groundwater flow directions. The proposed list of parameters to be initially included in the
groundwater monitoring program is provided in Table 10.1. It is proposed that this list be
reviewed annually to determine whether modifications to the groundwater monitoring program
should be made.

After each groundwater monitoring event, a memorandum describing the results of the
groundwater monitoring will be sent to the Director.

Outfall Ditch Diversion

Some additional groundwater monitoring is required during the operation of the outfall
ditch diversion structure (from December 1 to April 30). This monitoring is stipulated in the C
of A for the diversion structure (as of January 2003), and is outlined in Table 10.1. The C of A
also stipulates the requirements for reporting on the results of the groundwater monitoring
associated with the outfall ditch diversion structure. Should the C of A be amended in the future,
the groundwater monitoring requirements outlined in Table 10.1 will be adjusted accordingly.

The diversion structure will be visually inspected at least once every six months, during
the regular twice-yearly inspection program outlined in Section 10.1.

10.3 BIOLOGICAL MONITORING

Biological monitoring will not be conducted at the property after closing-out.
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11.0 EXPECTED SITE CONDITIONS
11.1 LAND USE

The Timminco mining property has been in operation as a mine for over 50 years.
Consequently, the natural and social environments have gradually adapted to the existing
conditions which accompany the operating mine site.

The rehabilitation measures described throughout this closure plan are designed to
ensure that the existing conditions are maintained throughout site development and post-
closure. At closure the site will continue to be suitable for industrial land use and will have
minimal effects on the adjacent natural environment.

No mining property infrastructure will remain, with the exception of the property’s
access roads, which are required for Timminco’s industrial operations, as well as site inspection
and monitoring activities on the mining property. Disturbed areas, such as Quarry #2, the solid
mill tailings pile, and rock and overburden piles will be returned to a sustainable and natural
(as much as possible) condition using erosion protection and allowing natural vegetation to re-
establish. Quarry #2 will be allowed to fill with water to provide natural habitat for both
aquatic and upland wildlife species. Site usage will be restricted in these areas, which will be
left as open space, habitat, or industrial processing operations. Access to these areas will also
be restricted in order to protect public safety.

11.2  SITE TOPOGRAPHY

The topographic contours projected for closure (including Quarry #2 and the solid mill
tailings pile) are presented on Drawing 030.

11.3 SURFACE WATER

Since the closure of the Timminco mining property is anticipated to be market-driven, the
final topography and surface water drainage patterns of the site can only be conceptualised at
present. It is expected, however, that the proposed final contours of the site will appear as
illustrated in'Drawing No. 030, which is in accordance with the surface water grading plan.
Drawing No. 030 also shows the final water levels in Quarry #2.
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After close-out, the three distinct surface drainage routes on the Timminco property (the
north ditch, the outfall ditch, and the south ditch) will continue to convey storm water runoff.
The outfall ditch would also be expected to convey some cooling water from the industrial
property. The capacities of these ditches (as well as those of all other site channels and culverts)
will be maintained by providing an inspection program to allow the early detection of potential
problems, such as erosion, sedimentation and culvert blockage.

At close-out, further erosion protection (rip-rap, vegetated channels) will be provided, if
necessary. However, to date, no such erosion protection has been required during several
decades of site operation, and none is anticipated in the future. Any potential visual impacts of
surface drainage works will be further reduced by following the grading and contour plans,
which are designed to ensure proper drainage across the site.

Throughout site closure, surface water quality monitoring will continue in the vicinity of
the solid mill tailings pile, until rehabilitation objectives are met (as outlined in Section 10.2.1
and Table 10.1 of this report). If the results of the monitoring demonstrate that water quality
impacts resulting from historical or on-going site operations have adversely effected the
environment, additional mitigative measures will be implemented in accordance with the
closure plan to eliminate or control the source of impacts, or to treat the water to acceptable
levels.

114 GROUNDWATER

A description of the existing site hydrogeology is presented in Section 4.4.1 of this
report. The condition of the site groundwater and hydrogeology is not expected to vary greatly
from its current condition.

The hydrogeologic investigations conducted at the site have indicated that the solid mill
tailings pile has had a limited impact on the shallow groundwater in the immediate vicinity of
the solid mill tailings pile. Monitoring results to date indicate that the groundwater at the
downgradient monitoring well has not been affected by leachate from the solid mill tailings
pile. Because of the low velocity of the groundwater in the fractured bedrock (on the order of
10 m/year) and the limited infiltration through the waste pile due to the cementitious nature of
the tailings, it is projected that due to natural attenuation, future impacts from the solid mill
tailings pile will not extend beyond the downgradient property boundary.
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Progressive rehabilitation measures, including grading and cover, will help to ensure
that the solid mill tailings pile is operated in a controlled manner, which will further reduce the

degree of leachate migration. At present, the site groundwater is appropriate for industrial use
and this is not expected to change in the future.

The groundwater monitoring program will continue after closing out, as outlined in
Section 10.2.2 or this report. The objective of the groundwater monitoring program is to identify
and characterise any potential impediments to the beneficial use of groundwater as a result of the
presence of migration of contaminants.

11.5 TERRESTRIAL PLANT AND ANIMAL LIFE

The Ontario Ministry of Natural Resources (MNR) was consulted to determine whether
there were significant fisheries or wildlife habitat in the area that should be considered in the
development of the closure plan. The correspondence from MNR is included in Appendix D.

The lands surrounding the Timminco site consist of a mixture of open pasture and
woodland made up of mixed deciduous and conifer species. Within a one kilometre radius from
Timminco property, it is estimated that 70% of the land is developed agricultural land (DAL).

Once vegetation has established itself, annual inspections will be conducted to determine
any necessary repairs, and to review progress toward the development of a self sustaining
ecosystem. The mining property may not be considered fully closed out until a self-sustaining
vegetative cover has been established. After the entire mining infrastructure is dismantled and
the site has been allowed to fully re-vegetate, an increase in animal populations may occur if the
mining property remains unoccupied.

11.6 AQUATIC PLANT AND ANIMAL LIFE

No known watercourses or wetlands that have a unique or significant fishery or wildlife
habitat were identified in this area, and this is not expected to change after closing out.
However, the MNR highlighted that the watercourses and drainage channels within the area are
collectively important to a wide variety of wetland and upland wildlife species. Consequently,
the rehabilitative measures outlined in this closure plan have been designed to mitigate any
potential negative impacts to existing habitat in the surrounding area and to ensure that the water
quality in the downstream aquatic environment meets provincial standards.
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12.0 COSTS

The intent of the closure plan prepared for the Timminco facility is to promote
progressive rehabilitation during mine development in order to reduce the time and costs
associated with the eventual closure of the mining property. The measures described in
the previous sections of the closure plan involve progressive rehabilitation as well as
activities that will be undertaken during active site closure and into the post-closure
period.

For purposes of scheduling the various activities, it has been assumed that the
Timminco mining property will continue operations for a 50-year period. This
assumption is consistent with the time periods used for the rehabilitation measures for
quarry closure and solid mill tailings pile development. Due to the nature of the available
reserves on Timminco property, the eventual life of the facility will be governed by long-
term market conditions and associated production rates.

Progressive rehabilitation will take place throughout the first 45 years of mine
development. The active closure period will cover the final five years of mining
operations. A minimum 10 year post-closure period involving site monitoring and
maintenance will be implemented to ensure that the rehabilitation objectives are achieved
and the anticipated post-closure land use is realized.

The estimated closure costs for the three development/closure stages are presented
in tables 12.1 to 12.3. The estimated costs are developed for each of the mine property
components (quarries, solid mill tailings area, etc.) and for the various rehabilitation
measures described in sections 7.0, 8.0, and 9.0. Where applicable, unit costs are
provided for the closure activities, and the total amounts for progressive rehabilitation,
active closure, and the post-closure period are calculated. As indicated in the tables, the
progressive rehabilitation activities will be undertaken as part of ongoing mine
development, and as such, the vast majority of progressive rehabilitation costs are
covered under mine operations. The total estimated closure cost for each stage is as
follows:

Progressive Rehabilitation: $ 39,600
Active Closure: $ 735,200
Post-Closure Period: S 907,900

<o



. Em.,. .. R ===

Wﬂﬂ-—mml

As outlined above, the schedule for mine closure consists of 45 years of

progressive rehabilitation, five years of active closure, and a ten year post-closure period.

The projected cost schedule is presented in Table 12.4. The total cumulative closure cost
is estimated to be $1.6827 million in 2005 equivalent dollars. The estimated costs
presented in tables 12.1 to 12.4 are current costs, and do not reflect the present value of
future expenditures.
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Table 12.1
Estimated Closure Costs - Progressive Rehabilitation (45 years of mine operation)
Description Unit Cost Quantity Amount Assumptions
Estimated Closure Costs - Progressive Rehabilitation (45 years of mine operation)
Quargics
- develop rock slopes at planned —— e -—----]- construct slopes at planned
grades grades during quarry development
- no additional costs beyond normal
operating expenses for mining
- allow patural vegetation to — —— ~----1- no additional costs
re-establish around quarries
Infragructure
- 1o action required ——— B — ————-
|Machinery and Equipment
- 0o action required — —eee- —-
erb: iles
- construct slopes to planned — — --~--{- no additional costs beyond normal
grades operating expenses for mining
- allow natural vegetation to - B --—-}- no additional costs
re-establish
{Solid Mill Tailings Pile
- develop to design —— —— ——1- no additional costs beyond normal
grades as disposal proceeds operating expenses for mining
- water quality monitoring —— —— ---—1- costs for monitoring during mine
(groundwater, surface water) operation are pot included in
closure plan
- no action required e R
Surface Water Drainage
- construct new ditching around 22.0 $/my 1,800f $ 39,600 |- unit cost per linear metre of ditch
solid mill tailings pile constructed in soil
- 1H:1V sides, trapezoidal section,
max. 2 metres decp
| o - - including vegetation
Estimated Total Costs (Progressive
Rehabilitation) $ 39,600
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Table 12.2

Estimated Closure Costs - Active Closure (final 5 years of operation)

Description Unit Cost Quantity Amount Assumptions
Ouarcy #1
-grade rock slopesto 2H:1V 8.80 $/m’ 2,840 8 25,000 |- place rock backfill to specified
above water level grades
Quarry #2
-grade rock slopes to 2H:1V 8.80 $/m’ 4,000} $ 35,200 - place rock backfill to specified
above water level grades
¢
- disconnect non-essential lump sum ceee| $ 5,000 |- estimated costs only; actual costs
services will depend on closure conditions
[Machinery and Equipment
- remove from site lump sum —l s 15,000 }- estimated costs only; actual costs
will depend on inventory results
otepti 2 oils
- sample, analyse, and carry out lump sum —$ 25,000 |- contingency cost for soil
risk assessment on potentially sampling, analysis and risk
impacted soils assessment only; does not include
the cost of potential remedial
work plan and actions
ck & de]
lump sum e ) 35,000 |- will also be graded progressively during
- complete any required grading to final contours mine operations
-vegetate - included in grading costs
!ﬂ’hd_Mllllullmhl_e
- complete grading to achieve lump sum -—-| $ 500,000 |Includes management of Thorium
final contours waste
- vegetate $ - {Included in grading costs
- soil/mitrient testing 1,000 $/yr 5§ 5,000
- water quality monitoring 16,000 $/yr, 5| % 80,000 |- scope of monitoring program per
Section 10 of closure plan
P ials & icals
- update inventory lump sum — 8 5.000
- return, sell or dispose omterials hap sum —l$ 5,000 |- estirmate only; actual costs will
depend on inventory results
ace ina
- allow natural vegetation to $ - |- construction of ditches included in
re-cstablish along channels progressive rehabilitation; no
additional costs for re-vegetation
Estimated Total Costs (Active Closure) $ 735200
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Table 12.3
Estimated Closure Costs - Post Closure Period (10 years following mine closure)
Description Unit Cost Quantity Amount Assumptions

Quargics
- professional engineer's assessment lump sum —-13 3,000
- detailed visual inspections and 3,500 $Hyr 10 $ 35,000 |- semi 1 visual insp
reporting
- raintain existing fence and 500 $4yr 10 $ 5,000 | - including quarries, rock piles,
signage and surface drainage
S

€
- update inventory of facilities lump sum I8 2,500
- dismantle and remove all hmpsam | e $ 517,400 {- estimatcd costs only, actual costs
facilities and equipment on will depend on inventory at time
the mining property of mine closure.

| (SEE COST BREAKDOWN IN BOX IMMEDIATELY BELOW) __

reduction - removal of 10 furnaces
reduction - removal of entire building
briguetting

calcining

crushing
cooling pond

Misc

Sub-Total Contractor's Estimate
Designated Substances Survey
Asbestos Abatement
Permits, Health& Safety

Grading, soil cover at former building
locations: [.5m topsoil]

vegetating former building locations:

Total this Category

and ditch diversion structure

- decornmission scptic tank & bed

- rehabilitate umised traffic

carridors and areas of former buildings
(scarify, topsoil, vegetate)

- rernove from mining property
w
- inspections for stability and

erosion

ile

- detailed visual inspections
- water quality monitoring
programs

Process Mategials & Chemicals
- return, sell or disposc materials

Wa ipage

- detailed visual inspections for
channel capacity, erosion and
scdimentation

lump sum
lump sam
lamp sum
lump sum

lump sum
lump sam

hunp sum
lump sum
ump sum

$6/m’

$0.50/m’

lump sum

25,000 Siye

lump sim

3 160,500
$271,400
$ 134100 $60,600
$ 98,000 $69,900
3 49,800 $32,700
3 - $6,000
3 28,500 $19,600
$ 467,900 $460,200
s 5,000 $10,000
3 14,000 $28,000
3 6,000 36,000
) 21,000 $105,000
$ 3,500 $17,500
3 517,400 3626'700
"$T"Sogo0 [T T T T T -
$ 5,000
$ - |- all roads within the mining property will
be necessary after closure for
itoring and inspection purposes

$ 25,000 |- estimated costs only; actual costs
will depend on inventory results

---=-|- included with above

-—|- included with above
$ 250,000 |- scope of programs as per
Section 10 of Closure Plan

H 15.000 |- estimatc only; actual costs will
depend on inventory.

------{- included with above

{Sub-Total (10-year Post Closure Period)
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Table 12.4

Incremental Costs and Cost Schedule

Years Incremental Cumulative Period
Costs Costs
0
$9,900 $9,900 Progressive Rehabilitation
10
$9,900 $19,800
20
$9,900 $29,700
30
$9,900 $39,600
40
$735,200 $774,800 Active Closure
50
$907,900 $1,682,700 Post Closure Period
60
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13.0 FINANCIAL ASSURANCE

As noted in Section 12.0, the total closure cost for the site is $1,682,700. Timminco
Limited will provide financial assurance for this amount which will be phased in as
follows:

e $336,540 upon acknowledgement of receipt of the Plan, estimated to be
February 2006;

e An additional $269,232 in October 2006; and

e $269,232 per year in October 2007and for each of the successive three
years until the security is complete.

Timminco undertakes to continue to provide the Ministry with its quarterly and annual
results. Additionally, should Timminco’s audited financial statements as at December 31,
2006 reflect a break-even position (defined as a net loss of Cdn$300,000 or better), -
Timminco will undertake to pay the outstanding balance in three (3) equal installments of
$358,976 each, commencing in October 2007 with the last payment made in October
2009. However, should Timminco’s audited financial statements as at December 31,
2006 reflect a loss greater than Cdn$300,000, the payment schedule detailed in paragraph
2 above will be followed. Should on the other hand Timminco’s audited financial
statements as at December 31, 2007 reflect a break-even position (as defined above),
Timminco will undertake to pay the outstanding balance in two (2) equal installments, the
first in October 2008 and the last payment in October 2009.

The financial assurance will consist of a wire transfer payment to the Ministry's bank
account. The deposit will bear interest at rates prescribed by the Ontario government for
such deposits.

It is understood that when the ultimate closure occurs and remediation activities are
advanced, the security may be reduced to the balance of the estimated remediation
expense required.

It should be noted that the above payment terms for the financial assurance cannot be
assigned without the consent of the Director of Mine Rehabilitation to the assignment of
the entire Haley Mine Closure Plan.
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14.0 CONSULTATION WITH ABORIGINAL PEdPLES

To date, no consultations have been carried out with aboriginal peoples. No aboriginal
peoples are affected by this project.

Page 66



9 1

1 :

3
i

]

]

1

. 1 :

CONFIDENTIAL

AMENDMENT No. 1
TO

MINE CLOSURE PLAN
TIMMINCO METALS
HALEY, ONTARIO

PREPARED FOR:

TIMMINCO LIMITED

Sun Life Financial Tower

150 King Street West, Suite 2401
Toronto, Ontario M5H 1J9

TIMMINCD

MAY 2 4 20

B WESA

A Better Environment For Business




AMENDMENT No. 1
TO
MINE CLOSURE PLAN
TIMMINCO METALS
HALEY, ONTARIO

Prepared for:

TIMMINCO LIMITED
Sun Life Financial Tower
150 King Street West. Suite 2401
Toronto, Ontario M5H 1J9

Prepared by:

i WESA

A Benter Environment For Business

WESA Inc.
Box 430, 3108 Carp Rd.
Carp, Ontario KOA 1LO

File No. C-B7727

May 2011

Ref: CB7727 Amendment 1-Mine Closure Plan-Final-May 2011.docx

| CONFIDENTIAL FINAL REPORT




L - 98
E‘_ CONFIDENTIAL FINAL REPORT
Ej TABLE OF CONTENTS
I 1.0 LETTER OF TRANSMITTAL...covvveriiiiuierioneieeeeeeeeeeeeees oo eeessee oo 1
% 2.0 CERTIFICATE OF AMENDMENT TO MINE CLOSURE PLAN.......coooeoovoeoeeo 2
. 2.1 Certificate of Groundwater and Surface Water Monitoring Programs.......... 4
ﬁ, 3.0 PROJECT INFORMATION......cootmimiiiereeneerereeeeee oo 5
3.1 Proponent and Project Site INfOrmation ............oeeeeoovovoooooo 5
| 3.2 Land TeNUIE w..ovveiiieeccee oo ee oo 5
Ei 3.3 SIE@ PLAN ..o e 5
. 3.4 Operational Status of Timminco Haley Facility.........ocoovovor oo 7
E‘ 4.0  CURRENT PROJECT SITE CONDITIONS ......ovvmreiererereeeeoeeoeeoeoooo 9
4.1 Site Zoning and Adjacent Land USe ................ocooveevoressosoossooo 9
! 4.2 Site TOPOGIAPRY ......vieiieieeteciee oo 9
4.3 SUFFACE WAL ... e 9
4.3.1  Surface Water QUality ............ccooovoveiremeeeoeoeooe 1
[ 4.4 GrOUNAWALET .......oouvii e 12
g 4.4.1  HydrogEOIOZY ....ccoooveeriiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeee e 12
i 4.4.2  Groundwater QUality ..........c...cooevvoveioroaosso oo 13
; 4.5 Terrestrial Plant and Animal Life...........ccooooooeveoeoo oo 14
4.6 Aquatic Plant and Animal Life ................ococoooeveimnoo 14
5 4.7 Site History and Assessment of Hazards................c...oioooi 14
é 50  PROJECT DESCRIPTION.......ovuuememreereteeeeoeeeseeseeseseeseoes oo 15
6.0 PROGRESSIVE REHABILITATION ......ooueoueeieeienieeeeseoeseoeoeoeoeoeoooooo 15
éj 7.0 REHABILITATION MEASURES - TEMPORARY SUSPENSION ......ooovoooooooo 15
ﬂ_} 8.0  REHABILITATION MEASURES - STATE OF INACTIVITY ..o 16
9.0 REHABILITATION MEASURES - CLOSING OUT......ooovvoooeooooooooooooo 16
9.1 Shafts, Raises and Open StOPeS..............oeovvoreeveeeoooooo 17
g" 9.2 Portals of Adits and Declines...................cocooveveoomseeioo 17
9.3 Mine OPeniNgs ..........covuuruveervmererereeseeeseeeeesos oo 17
; 9.4 Stability of Surface Mine Working ..............ocoovoovoooooo 17
E 9.5 Structures and INfrastructUre ............o..ov.ovevevereroreoosooeooo 18
9.6 Machinery, Equipment and Storage Tanks...................oooovovoooo 19
9.7 Transportation Corridors ............ummrerireeoreoesroeooooo 19
9.8 CONCrete SErUCUIES ..........eueveiirirrieeeeeeeees oo oo 19
9.9 Petroleum Products. Chemicals and Waste ... 19
9.9.1 Thorium-Impacted Material Storage Area ..........ccoeeeivevioeeran 19
910 PCBs or OCB Contaminated Material................cccocovoooo 22
9.1 Landfill and Waste Management Sites...........c.c............ 22
#_ s WESA
A Butiee Eachosant Por Bagary Pag[



TO T TS T TS TS TR T T L, L, w e, e o e

CONFIDENTIAL ' h FINAL REPORT
912 SOIS TESTING ..ot 23
9.13  Physical and Chemical Stability of Tailings Areas...........cocoovvevveovieoe) 23
9.14  Physical and Chemical Stability of Rock and Overburden Piles..................... 23
9.15  Breaching or Stabilization of Impoundment Structures................cooovovivov.) 24
916 Decant StrUCIUIES ...........oevmeerieeneeieeeeteeeeeeeeeeeeeee e 24
9.17  Water Courses and Drainage Channels.............coveeerrveereoeoeooooo 24
918 Re-VEZtatioN .....c..ocoieerriiiiiieeeee oo e 24
9.19  Schedule for ClOSING OUt.........c..c.oiieeeeeeeeeeeeeeeeeeeeeeeeeeeeooeeo 24

10.0 MONITORING PROGRAMS.........oouoiitnieeciieeeeeeeeeeees oo eees e 25
10.1 Physical Stability.........cccocooviieii i 25
10.2 Chemical Stability..........coooeviiesivieeii et 25

10.2.1 Surface Water MONItOIING .....coov.voviveeece e 25
10.2.2 Groundwater MONItOFING ...........cov.iiieeeeoeeeeeeeeeeeeeoeo e 26

10.3  Biological MONItOIING .....ccocououiiereieos oo 27

1.0 EXPECTED SITE CONDITIONS .......coooitiiiimiiiieeeeeeee oo 27

120 CLOSURE COSTS ...ttt e e e 27

13.0  FINANCIAL ASSURANCE .......c.coooooiiimmiiiiniieereeeeeeer e eseeeseeeoeeeeeeeoeooon. 28

14.0  FIRST NATIONS ENGAGEMENT AND CONSULTATION ..ooovovooooooe 28

LIST OF FIGURES
Figure 1: Site Location Map
LIST OF DRAWINGS

Drawing 2011-01: Site Plan and Topography (2003)

Drawing 2011-02: Closure Plan - Site Layout (Amendment #1)

Drawing 2011-03: Detail Sheet (Amendment #1)

=z WESA

& Besier Ervircasnets fuf Braoc Page il

99



e
|

(
i) .
L CONFIDENTIAL FINAL REPORT
( LIST OF TABLES
5 Table 4.1 (2011): Summary of Radionuclide Analysis Results for Groundwater Samples
Table 4.2 (2011): Summary of Groundwater Monitoring Results
Table 7.9 (2011): Schedule for Temporary Suspension
Table 8.1 (2011): Schedule for State of Inactivity
Table 9.1 (2011): Schedule for Closing Out
Table 10.1 (2011): Surface Water and Groundwater Monitoring Programs, Mine Closure Plan

Table 12.5 (2011): Updated Financial Assurance Spreadsheet, re: Haley Mine Closure Costs
LIST OF APPENDICES

Appendix A:  Water Quality Monitoring Results

Appendix B:  Becquerel Laboratories Analysis Report

Appendix C:  CNSC/Timminco Correspondence

Appendix D: Initial Assessment Report from Monserco Limited
Appendix E:  Financial Assurance Calculations and Schedule
Appendix F:  Correspondence with Algonquins of Pikwakanagan
Appendix G:  Photographs of Rehabilitated Quarry #2 Sideslopes

b= WESA

A Sener Eiromoer: For Bugser,

Page iii

S S WEE SRR e GEm . eEm G REL GED SRR gEm. ERRL ESRL BT R



CONFIDENTIAL
LIST OF TABLES
Table 5.1: Inventory of Buildings and Associated Equipment
Table 6.1: Summary of Property-Wide Rehabilitation Measures
Table 7.1: Rehabilitation Measures — Quarries
Table 7.2: Rehabilitation Measures — Structures and Facilities
Table 7.3: Rehabilitation Measures — Infrastructure
Table 7.4: Rehabilitation Measures — Machinery and Equipment
Table 7.5: Rehabilitation Measures — Rock and Overburden Piles
Table 7.6: Rehabilitation Measures — Solid Mill Tailings Pile
Table 7.7: Rehabilitation Measures — Process Materials and Chemicals
Table 7.8: Rehabilitation Measures — Surface Water Drainage
Table 7.9: Schedule for Temporary Suspension
Table 8.1: Schedule for State of Inactivity
Table 9.1: Schedule for Closing-Out
Table 10.1:  Summary of Site-Wide Groundwater and Surface Water Monitoring
Table 12.1:  Estimated Closure Costs - Progressive Rehabilitation (45 years of mine operation)
Table 12.2:  Estimated Closure Costs - Active Closure (final 5 years of operation)
Table 12.3:  Estimated Closure Costs - Post Closure Period (10 years following immediate
closure)
Table 12.4:  Incremental Costs and Cost Schedule

LIST OF APPENDICES

Appendix A: Curriculum Vitae for David Harding

Appendix B: Ontario Regulation 240/00 made under the Mining Act
Appendix C: Zoning Map

Appendix D: MNR Correspondence

Appendix E: Chemical Inventory for Mining and Industrial Properties
Appendix F: AECB Prescribed Substance License

Appendix G: Photographs of the Naturally Re-Vegetated Area

BEWESA

Page iv

——



TIMMINCC LINITED
Sun Lite Finar cial Tower
150 King strect West
Suite 2401

Terorto. Otario

M3H 19 Canada

Telephone. (416) 3634-517)
Fax- (416) 364-3451
Www imninco.cem

CONFIDENTIAL
1.0 LETTER OF TRANSMITTAL
May 16, 2011

Ministry of Northern Development, Mines and Forestry
Mines Group

933 Ramsey Lake Road, B4

Sudbury. Ontario, P3E 6B5

Attention: Ms. C. Blancher-Smith, Director of Mine Rehabilitation
Dear Ms. Blancher-Smith,

Please find attached Amendment No. | to the Certified Mine Closure Plan dated September 2003.
acknowledged and filed with the Ontario Ministry of Northern Development and Mines (MNDM) as of
May 1. 2006, for Timminco’s Mining Property located in Haley, Ontario. This Amendment and the
Certified Mine Closure Plan dated September 2003, constitute the entire closure plan. This Amendment is
being submitted to the Ministry for filing under Part VII of the Mining Act.

Timminco further acknowledges that should any remedial work be required following the Radiological
Survey (described in Section 9.9.1 of Amendment No. | Document) scheduled for the summer of 2011,
then Timminco would prepare and submit to the Ministry of Northern Development. Mines and Forestry
(Director of Mine Rehabilitation) both a Notice of Material Change and an Amendment No. 2 Docament
complete with an updated Financial Assurance Spreadsheet (Appendix E in Amendment Document).

Yours truly,

T b

Robert J. Dietnich
Executive Vice President — Finance and Chief Financial Officer

Peter AM. Kalins
General Counsel and Corporate Secretary
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2.0  CERTIFICATE OF AMENDMENT TO MINE CLOSURE PLAN

We, Robert J. Dietrich and Peter A.M. Kalins, hereby certify thal the attached
Amendment #1 to the Certified Mine Closure Plan complies in all respects with the Mining Act
and Ontario Regulation 240/00, including the Code. Where required, Timminco relied upan
qualified professionals in the preparation of the amendment to the closure plan under the Mining
Actand Ontario Regulation 240/00, including the Code.

The cost estimates for the rehabilitation work described in the attached amendment to
the closure plan are based on the current market value cost of the goods and services required by
the work in year 2011 dollars. The amount of financial assurance referred to in Section 13.0 of
the attached amendment to the closure plan is adequate and sufficient to cover the cost of
rehabilitation work required in order to comply with the Mining Act and Ontario Regulation
240/00, including the Code.

Timminco has carried out reasonable and good faith consultations with appropriate
representatives of all aboriginal peoples affected by this project. All closure work will be carried
out on the existing Timminco landholdings.

The attached closure plan constitutes full, true and plain disclosure of the rehabilitation
work currently required to make the site suitable for a use the Director sees fit in accordance with
the Mining Act and Ontario Regulation 240/00. including the Code.

7 b o

Signature — Chief Financial Officer Signature — Senior Officer of Corporation
150 King Street West, Suite 2401 150 King Street West, Suite 2401
Toronto. Ontario Toronto, Ontario

M5H 1J9 M5H 1J9

Address Address

Executive VP — Finance and CFO General Counsel and Corporate Secretary
Occupation Occupation

Qualifications Qualifications
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Personally examined the project?
I Yes ¥ No

If yes, when?

Date

If the certificate is not based on personal
examination of the project, indicate the
source of the information assessed before
making the certificate:

WESA Inc. ahd Timminco Engineering

Direct or indirect interest. current or expected.

in this Timminco Metals project?

Indirect current interest as officer

of the company

Personally examined the project?
O Yes M No

If yes. when?

Date

If the certificate is not based on personal
examination of the project, indicate the source
of the information assessed before making the
certificate:

WESA In¢. and Timminco Engineering

Direct or indirect interest, current or expected,
in this Timminco Metals project?

Indirect current interest as officer

of the company
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2.1 CERTIFICATE OF GROUNDWATER AND SURFACE WATER MONITORING PROGRAMS

This certificate is issued in accordance with Sections 37 to 49 of Part 5: Surface Water
Monitoring. and Sections 50 to 55 of Part 6: Groundwater Monitoring of the Mine
Rehabilitation Code of Ontario {Schedule 1 of Ontario Regulation 240/0Q made under the
Mining Act).

l. David Harding. hereby certify that the scope of work for additional surface water and
groundwater investigations at the Timminco Metals mining property in Haley, Ontario is
satisfactory. The study components described under Section 47 (1) — (3) and Section 52 (1) - (3).
have been previously conducted or are included in the proposed surface water and groundwater
monitoring programs outlined in Section 10.0 of the Certified Mine Closure Plan, dated
September 2003, as amended in Section 10.0 of this Amendment.

I, David Harding, P.Eng., a WESA Inc. employee engaged in the capacity of
Environmental Engineer, have developed the groundwater and surface water sampling programs
for the Timminco Metals mining property in Haley, Ontario.

I, David Harding. visited the Timminco Metals mining property in Haley, Ontario and
relied on the information presented or referenced in the closure plan in order to produce this

certificate.

I, David Harding, have no direct or indirect interest, current or expected. in the Tirmminco
Metals mining property in Haley, Ontario.

Signature 3108 Carp Road, Box 430 N
Ottawa, ON KOA 1.0

Personally examined the project? Address

B Yes 0 No
Professional Engineer

If yes, when? ' Occupation

Various times {1989-present) M.Sc., P.Eng., Q.P

Date Qualifications
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3.0 PROJECT INFORMATION

3.1 PROPONENT AND PROJECT SITE INFORMATION (NO CHANGES)

Proponent Name and Address: Timminco Limited
Sun Life Financial Tower
150 King Street West, Suite 2401
Toronto, Ontario M5H 1JS

Tel: (416) 364-5171
Fax: (416) 364-3451

Project Site Location and Address: Part of Lots 19 to 22, Concessions V and Vi
Township of Whitewater Region
County of Renfrew, Ontario

Timminco Metals

A Division of Timminco Limited
962 Magnesium Road

Haley, Ontario

KOJ IYO

3.2 LAND TENURE (NO CHANGES)

Timminco Metals, a division of Timminco Limited (Timminco) operated a magnesium
mining and production facility that is located on Lots 19 to 22, Concessions V and Vi, in the
Township of Whitewater Region (formerly Township of Ross), County of Renfrew. The site is
situated approximately 15 kilometres north-west of the Town of Renfrew on Renfrew County
Road 7 (Magnesium Road). The site location is shown on the attached Figure 1. Timminco
owns approximately 283 hectares of land at this location. The detailed extent of Timminco's
landholdings registered under the Land Titles Act, for which mining and mineral rights are held, is
presented on Drawing 010 of the Certified Mine Closure Plan dated September 2003 (not
reproduced in this Amendment).

3.3 SITE PLAN (NO CHANGES)

Timminco's landholdings are illustrated on Drawing 010 of the Certified Mine Closure
Plan dated September 2003. The company's former mining operations were restricted to Lots 19
and 20, Concessions V and VI, Township of Whitewater Region, and are illustrated in more
detail on Drawing 2011-01.
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As defined in the Mining Act and Ontario Regulation 240/00, the following buildings and
features (highlighted on Drawing 2011-01) are considered part of Timminco's mining opera‘ions:

¢ Quarry #1;

o  Quarry #2;

« solid mill tailings pile;

¢ rock and overburden piles;

e Bilson Quarry;

e reduction plant;

¢ west residue bunker

e residue APC system(baghouses & cyclones);
« briquetting plant;

« calcining plant(including No.1 and 2 kilns);
e substation “C” calcining plant;

o crushing plant;

« substation “C” crushing plant;

e 0il tanks:

» cooling pond:

e detonator magazine:

o substation “D” reduction plant;

o explosives magazine; and

e potential future reserves.

These are the only portions of Timminco's landholdings that are considered in the
Certified Mine Closure Plan, as amended by this document. These features will henceforth be
collectively referred to as the “Timminco mining property”, which encompasses approximately
95.3 hectares. An inventory of the Timminco mining property buildings and features is presented
on Drawing No. 2011-01.

The remainder of Timminco's landholdings presented on Drawing 010 of the Certified
Mine Closure Plan dated September 2003 and Drawing No. 2011-01 of this Amendment are
considered to be industrial facilities and are therefore not subject to the Mining Act or Ontario
Regulation 240/00. These facilities shall henceforth be referred to as the “Timminco industrial

property”.

Other site infrastructure on the Timminco mining pfoperty includes roads. water supply.
water distribution, sewage disposal, electrical power transmission and natural gas distribution.
These are described in Section 5.2 of the Certified Mine Closure Plan dated September 2003.
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34 OPERATIONAL STATUS OF TIMMINCO HALEY FACILITY (AMENDMENT NO: 1 — ADDED NEwW
SECTION)

In September 2003, Tirmminco Limited (Timminco) submitted a Certified Mine Closure
Plan for its Haley mining operation to the Ontario Ministry of Northern Development and Mines
(MNDM), now the Ontario Ministry of Northern Development, Mines and Forestry (MNDMF),
in accordance with Part VII of the Mining Act and Ontario Regulation 240/00.
Acknowledgement of the receipt and filing of the Certified Mine Closure Plan, including a
Financial Assurance agreement, was provided by MNDM in a letter to Timminco dated May 1,
2006. In 2005, mining operations at the Haley site ceased and Timminco's mine facilities
entered into a state of Temporary Suspension, as defined in section 139(1) of the Mining Act.
Notice of the Temporary Suspension status of the mine was given to MNDM in a Notice o’
Project Status in October 2005. Industrial Operations at the site ceased in June 2008 and
Timminco initiated decommissioning and Mine Closure Plan Activities in the fall of 2008. The
Mine Property is now in Active Closure. In January 2011, Timminco filed a new Notice of
Project Status with the MNMDF: changing the site Status from Temporary Suspension to Active
Closure with a completion date of the end of 2011. Timminco, also in January 2011, filed & '
Notice of Material Change with the MNDMF which provided a Detailed Summary on Status of
Site Rehabilitation Measures and Mine Closure Plan Activities.

Timminco is in the process of decommissioning structures, facilities and infrastructure
related to both the mining and industrial operations at the Haley facility. The general layout of
the site is shown on Drawing No. 2011-01 attached to this amendment. The intent is to complete
the Mine Site Rehabilitation Measures and Active Closure by the end of 2011. Timminco, also in
May 2011, filed a Notice of Material Change with the MNDMF which provided a Detailed
Summary on Status of Site Rehabilitation Measures and Active Closure by the end of 2011.

With the cessation of mining operations at the Timminco Haley site in 2005, Quarry #2
became inactive. Excavation equipment was removed from the quarry, groundwater pumping
was stopped and the water was allowed to accumulate in the excavation. The water level has
been rising steadily since that time, and has reached the elevation of 146.36 metres above sea
level (masl) on July 27, 2009. In 2010, the quarry perimeter walls above the final water level
were rehabilitated in accordance with the Mine Rehabilitation Code of Ontario (O. Reg.
240/00).

Final rehabilitation of the Solid Mill Tailings (SMT) Pile began in October 2008 and
continued through 2010. Rehabilitation measures involve the re-grading of sideslopes to a
maximum 3H:1V slope and covering with soil overburden and a topsoil layer. The topsoil is
allowed to naturally re-vegetate. The rehabilitation measures are described in detail in Section
9.11 of the Certified Mine Closure Plan dated September 2003.
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Phase 1 demolition of the mining-related buildings began in August 2009 and was
compleled at the end of October 2009. This phase of demolition involved the removal of the
Crushing, Calcining Substation 'C’, Qil Tanks, Cooling Pond and Detonator Magazine Buildings as
well as associated equipment and infrastructure. Phase 2 demolition commenced in July 2010.
Phase 2 demolition involved the removal of the Briquetting, Reduction and Explosives Magazine
Buildings and associated infrastructure including residue bunkers, cooling pond and electrical
substations. Bulk storage tanks adjacent to the structures were also removed. Upon removal of
the buildings. the excavations were backfilled with inert fill and the subgrade was levelled. Final
rehabilitation of the demolition areas, including covering with overburden and vegetating in
accordance with the existing Certified Mine Closure Plan dated September 2003, will take place
in 2011.

Industrial manufacturing operations continued at the Timminco site until June 2008. with
raw products being purchased and brought to the facility. All manufacturing at the site has now
been terminated, and the industrial site is secured by a chain-link fence around the entire
perimeter, with locked gates at all site entrances. The site is currently manned by security
personnel 24 hours a day, seven days a week and will continue until all site rehabilitation
measures and Mine Closure Plan activities have been completed and accepted by the MNDMEF.

In July 2008, MNDMF Mines Group staff conducted a site inspection of the Timminco
facility. The observations and recommendations from the site inspection are documented in the
report entitled Mine Rehabilitation Inspection Report, dated July 31, 2008. From the site
inspection and subsequent meetings/teleconferences, MNDMEF staff recommended the following
additional items be documented in an Amendment to the Mine Closure Plan:

* A physical survey of low-level radiation in the vicinity of the thorium-impacted
material storage area;

e A one-time groundwater sampling for radionuclides;

e Updated surface water quality information;

¢ Engagement and meaningful consultation with the First Nations communities.

MNDMEF Mines Group staff.conducted two further site inspections in 2010, on June 11
and October 29. The observations and recommendations from these inspections are provided in
the Mine Rehabilitation Inspection Reports from these dates. In the reports, MNDMF staff
recommended the following actions be documented in an Amendment to the Mine Closure Plan:

¢ It was recommended that fencing around the Thorium Material Storage Area meet the
standards specified in Part 2 of the Mine Rehabilitation Code (chainlink):
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o A follow-up radiological survey should be conducted in the areas subject to the 1976
clean-up (Auxilliary Metals and R&D buildings and soils outside the buildings) to
confirm no further “hot spots” remain at the site;

e As groundwater monitoring continues annually, any upward trends in chloride.
manganese and sodium will trigger additional sampling for radionuclides:

e Confirmation of the distance to the nearest drinking water supply was recommended.

4.0  CURRENT PROJECT SITE CONDITIONS
4.1 SITE ZONING AND ADJACENT LAND USE {(NO CHANGES)

The site zoning and adjacent land use remains as described in the Certified Mine Closure
Plan dated September 2003. The Ross Mineview School located west of the site on County’
Road 7 (Magnesium Road). is now dosed and is used for light commercial purposes.

4.2 SITE TOPOGRAPHY (NO CHANGES)

The regional topography remains as described in the Certified Mine Closure Plan dated
September 2003. An updated site topographic plan from aerial photography completed in
November 2003 is presented on Drawing No. 2011-01.

4.3 SURFACE WATER (AMENDMENT NO: 1— ADDED UPDATED INFORMATION)

The description of surface water drainage routes on the Timminco property provided in

the CertifiedMine Closure Plan dated September 2003 remains current, complete with the

following updates to the North Ditch and Qutfall Ditch.

North Ditch

As Quarry #2 is no longer being pumped, the North Ditch is now comprised solely of
surface water runoff from the northern portion of the mining property. The North Ditch exits
from the north boundary of the Timminco property at monitoring location SW3.
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Qutfall Ditch

The predominant drainage route across the Timminco site is known as the Quitfall Ditch
(see Drawing No. 2011-01 for the drainage route orientation). Surface water flow in the Outfall
Ditch originates, for the most part, from the Timminco property. From a poorly drained area
located on the west side of the properiy, the ditch flows north of the former Research and
Development building, through a culvert installed south of the solid mill tailings pile, between
the two quarries, and eastward to the outfall point in the southeast corner of the property.
Several small drainage ditches that collect surface water runoff around the various plant buildings
also route water into the Outfall Ditch.

Surface water quality discharging from the Qutfall Ditch at the Timminco site boundary is
regulated by Ontario Regulation 561/94, as amended by 170/96 (the MISA Effluent Monitcring
and Effluent Limits Regulation for the Industrial Minerals Sector). and by the federal Metal
Mining Effluent Regulations, SOR/2006-239. Water quality monitoring along the Qutfall Ditch is
also conducted as a condition of Certificate of Approval No. 2784-7T4RL9 for Industrial Sewage
Works.

A pH-stabilization system was installed in December 2007 to treat effluent being pumped
from Quarry #1 into the Outfall Ditch prior to its release from the site. All of the water in the
Outfall Ditch is now diverted into Quarry #1 throughout the year. (Previously the Outfall Ditch
was allowed to bypass the Quarry #1 diversion in the summer months: however, the bypass; has
now been permanently sealed). The water in Quarry #1 is pumped into a reactor tank at the
northeast end of the quarry, where sulphuric acid is added to bring the pH to between 7.0 and
7.2 prior to discharge from the reactor. The treated water flows from the reactor tank bact: into
the Outfall Ditch and continues to MISA Control Point 0100 (also referred to as SW2: see
Drawing No. 2011-01 for its location). Since its implementation, the pH-stabilization system has
been effective in controlling the pH of the final effluent at the MISA Control Point, thereby
eliminating any toxicity exceedances. The system has proven to be robust and suitable for long-
term operations.

In addition, a spray-stripping system was installed in 2007, at the former groundwater
impoundment at the foot of the SMT Pile, to reduce ammonia concentrations. Bench-scale
aeration tests had demonstrated that an ammonia reduction of 50% was attainable by stripping
over a long time period (several days or more). This was verified at the field-scale with the
operation of the spray-stripping system. The groundwater impoundment area has now been:
filled in as part of the rehabilitation measures for the Solid Mill Tailings Pile; however, the spray-
stripping system is approved to be used at other locations if warranted.
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4.3.1 Surface Water Quality (Amendment No: 1 - Added Updated Information)

The description of surface water quality in the Certified Mine Closure Plan dated
September 2003 remains current, complete with the following updated information.

As part of this Amendment to the Certified Mine Closure Plan, MNDMF Mines Group
staff have requested that updated water quality information be presented. The purpose is t0
ensure that the proposed modifications to the environmental monitoring programs are
appropriate to assess water quality conditions after closure. The requested surface water quality
information is presented in this section,

The monitoring results for 2007 to the end of September 2010 for surface water location
$W2 are presented in Appendix A. The monitoring program at SW2 includes weekly pH,
temperature, total ammonia, total suspended solids and flow readings. as well as quarterly acute
toxicity testing.

Flow in the outfall ditch is measured weekly at the MISA Control Point as required under
Ontario Regulation 170/96. The average flow recorded during the period from January 2C07 to
December 2010 was 882 m?/day, with a decreasing trend seen year-to-year. The flow in 2010
averaged 551 m3/day. Compared to the average flow for 2006 (1,697 m3/day), this reflects the
decline in production and eventual closure of the Timminco industrial facility. The peak flow
measured during this period was 2,678 m3/day (measured once each year in 2007, 2008 ard
2009). The peak flow measured in 2010 was 1,856 m3/day. Operation of the quarry diversion
structures and treatment equipment over the past several years has demonstrated that the existing
components are sized appropriately to handle the average and peak flows.

A summary of the annual ranges of pH and total ammonia concentrations measured at
S\W/2 are presented below:

Year pH Total Ammonia
(mg/L
2007 7.00 - 8.08 0.06 - 30.3
2008 6.96 — 8.09 <0.02 - 36.0
2009 6.93 - 8.27 <0.02 - 48.1
2010 6.77 - 8.16 <0.02 - 40.1

The higher pH values from 2008 to 2010 (i.e., greater than 7.5) correspond with time

periods when the quarry pumping and pH-stabilization system were not operating, as the quarry
water levels were recovering from the design low point.
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The primary water quality indicators that are used to monitor water quality along the
Outfall Ditch are ammonia, chloride and potassium. Nitrate is also tracked as a secondary
indicator. Water quality monitoring is conducted at locations upstream (SW/4) and downstream
(SW2, SW5) of Quarry #1. Monitoring results for these locations from 2007 to 2010 are found in
Appendix A. The data are presented in tables and in graphical form.

The surface water monitoring results show that the highest concentrations of water
quality indicators are observed at SW4, immediately downstream of the solid mill tailings pile.
Concentrations are much lower in Quarry #1, and at downstream locations SW5 and SW2. The
concentrations of the primary indicators, ammonia, chloride and potassium follow similar
patterns and magnitudes at Quarry #1 and SW5.

At the discharge Compliance Point (SW2), the concentrations of all water quality
indicators have met the regulated effluent limits since the introduction of the pH-stabilization
systemn. The results of downstream receiving water monitoring. which is conducted in
accordance with the Metal Mining Effluent Regulations SOR/2006-239. shows no impact to the
receiving waters from the Timminco facility.

4.4 GROUNDWATER (AMENDMENT NO: 1~ ADDED UPDATED INFORMATION)

The description of groundwater in the Certified Mine Closure Plan dated September 2003
remains current, complete with the following updated information.

As part of this Amendment to the Certified Mine Closure Plan, MNDMF Mines Group has
requested that updated water quality information be presented. The purpose is to ensure that
the proposed modifications to the environmental monitoring programs are appropriate to assess
water quality conditions after closure. The requested groundwater quality information is
presented in this section.

4.4.1 Hydrogeology (Amendment No: 1 — Added Updated Information)

The description of Hydrogeology in the Certified Mine Closure Plan dated September
2003 remains current, complete with the following additional information.

The nearest downgradient drinking water supply well to the Timminco property is
located at the Haley Industries plant, south of Magnesium Road. The well is located
approximately 175 metres from the southwest corner of Quarry #1, and approximately 600
metres from the Timminco's solid mill tailings pile.
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4.4.2  Groundwater Quality (Amendment No: 1 — Added Updated Information)

The description of Groundwater Quality in the Certified Mine Closure Plan dated
September 2003, remnains current, complete with the foliowing updated information

MNDMF Mines Group staff have requested that a one-time groundwater sampling event
for radionuclides an ysas be conducted as part of this Amendment to the Certified Mine Closure
Plani. The results of this sampling, along with other updated groundwater quality information

%l

are presented in i‘h%s section,

Groundwater samples were collected by WEﬁA staff on June 23, 2009 from the following

five monitoring wells in the vicinity of the SMT Pile (see Drawing No. 2011-01 for monitorin g

well locations):

e MWIA — background location
e MW2A MWA4A - adjacent to the downgradient side of the SMT Pile
¢ MW3A, MWIOA - further downgradient from the SMT Pile, to the east and south

The groundwater samples were sent to Becquerel Laboratories of Mississauga, Onta-io for
nalysis of radionuclides listed in Table 3 of the Ontario Drinking Water Standards, Objectives
and Guidelines (ODVWSOG; MOE, June 2006)', The analysis re port from Becquere! is presented
in Appendix B, and the results are summarized in Table 4.1. T‘w results show that immediztely
downgradient from the SMT Pile elevated concentrations of parameters are observed (for
example, Lead-210 and Radium-228 at MWZ2A and M\W4A). Upgradient of the SMT File al
MW1A, the parameter concentrations are lower reflecting background CQndsiiam, Further
downgradient from the SMT Pile, at MW3A and MWIOA. the concentrations are also lower than
at MW2A and MWA4A, and meet the ODWSOG. The elevated radionuclide concentrations ir

it

the immediate vicinity of the SMT Pile suggest the possibility of some groundwater leachi ng of
materials from within the Pile; however, the elevated concentrations appear to be localizec and
do not extend off-site boyond Timminco's property boundaries. These trends are also seen in the
analytical results for inorganic stable-isotope constituents, such as chloride, potassium and
ammoria. which were sampled at the same time as the radionuclides (see Table 4.2). There are
no drinking water supplies that are impacted by the former min ing operations at the Timminco

facility.
n recommendation from Becquerel Laboratories, the samples were not analyzed for Bi-21 0 bec use it has 5 very
short haif-dife (5 days) and & relatively hi gh drinking w;tez standard (70 Ba/L) that s not typically exceeded in Ontario,
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Groundwater moniforing is conducted on a regular basis as a condition of Certificate of

5

Mo, 2784-7T4RLY f\;? nictustrial Sewage VWorks., Recent results from this monitoring

Appros
are presented in Appendix A. The resulis show thal the concentrations of the primary water

qu‘f%zi@ indicators {ammonia, potassium, chloride} in the groundwater samples are highest at
AWaA and MYWAE, located downgradient of the SMT P e and upgradient from Quarry #1, The
concentrations at MWIOA, MVWIOB, MWITA and MVYTTE are much lower than those ail MWEA,
MWA4E and Quarry #1. This provides evidence that the hydraulic trap created by the operations
of the pumping systemn at Quarry #1 is working effectively in that the high concentrations are
A/, the water

"‘z}

being resiricted to the Quarry. Downgradient from the Quarry at MWI0 a

aisa%‘z‘g concenirations are much lower than at locations dose to the SMT Pile (eg.. MW2 and
M4

4.5  TERRESTRIAL PLANT AND ANIMAL LIFE (NO CHANGES)

The terrestrial plant and animal life remains as described in the Certified Mine Closure

Plan dated September 2003,

4.6 AGUATIC PLANT AND ANIMAL LIFE (NGO CHANGES)

The aquatic plant and animal life remains as described in the Certified Mine Closure Plan
dated September 2003,

4.7 SITE HISTORY AND ASSESSMENT OF HAZARDS (AMENDMENT NO: T~ ADDED UPDATED
INFORMATION;)

The description of historical mining activities (Section 4.7.1), physical mine characterisiics
(Section 4.7.2). the assessment of hazards (Section 4.7.3) and current contamination (Section
4.7.4) provided in the Certified Mine Closure Plan dated Septernber 2003 remains current in its
overall concept. Quarry #1 is used as a component of the Industrial Sewage Works under
Certificate of Approval No. 2784-7T4RLY; however, it will be rehabilitated to the standar
specified for Open Pits in the Mine Rehabilitation Code of Ontario. Outfall Ditch effiuent is now

b

diverted to the quarry at all times where it is treated with a pH-stabilization system.

Quarry # 2 is no longer active since mining operations ceased at the site in April 2005,
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5.0 PROJECT DESCRIPTION (Amendrment No: 1 - Added Updated Information

The description of the Timminco Project Summary (Section 5.1}, Ore Mineralog

Host Rock (Section 5.2}, Mine Development, Activities and Backfilling (Section 5.3}, Ore
Processi {S tion 5.4}, Buildings and Infrastructure (Section 5.5), Tailings (Section 5.6}, Waste
Rock, Ore Concentrate and Overburden (Section 5.7}, Waste Management Systerns (Section 5.8),
Waste Management of Treatment Systems {Section 5.9}, Raw Material Sf{:*agﬁ (Section 5.10) and

Proposed Schedule (Section 5.11) provided in the Certified Mine Closure Plan dated September
2003, remaing & valid descn;}%z{m of the Project Site and the Mining Activities that took plaze at
the Timminco Haley Facility complete with the updated information enclosed. Timminco'¢

re gyz cied {o be

oy

nining property is now in Active Closure and site rehabilitation measures
completed by the end of 2011, A schedule for closing out is presented in Section 2.0.

6.0 PROGRESSIVE REHABILITATION (Amendment No: 1 — Added Updated information)

Tirmmninco's mining property is now in Adive Closure and site rehabilitation measures are
expected to be completed by the end of 2011, Progressive rehabilitation activities are no longer

applicable to the site.

7.0 REHABILITATION MEASURES — TEMPORARY SUSPENSION (Amendment No: 1 - Added
Updated Information)

The description under Rehabilitation Measures — Temporary Suspension, including
Restricted Access and Material Storage {Secti@n 7.1}, Mine Openings (Section 7.2}, Mechanical,
Hydraulic and Electrical Systerns (Section 7.3}, Monitoring Programs (Section 7.4}, Control of
Efffuent (Section 7.5). Rock, Overburden and Solid Mill Tailings Pile {Section 7.6). Impoundmnent
Structures (Section 7.7) and Schedule for Temporary Suspension (Section 7.8) provided in the
Certified Mine Closure Plan dated September 2003, remains a valid description of the
Rehabilitation Measures complete with the following updated information.

Timminco's mining property is now in Active Closure and site rehabilitation measures are
expected to be completed by the end of 2011. Temporary suspension activities described in
Section 7.0 of the Certified Mine Closure Plan dated September 2003 have been completed or
are ongoing (le., restricted access, site security, monitoring. etc.). An updated schedule showing
the current status of Temporary Suspension activities is presented on Table 7.9.

WES/
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8.0 REHABILITATION MEASURES — STATE OF INACTIVITY {Amendment Mot 1 - Added
Updated Information)

limmineo’s mining promerty is now in Active Closure and site rehabilitation measu

&

e

expecied to be completed by the end of 2071, 1t is the company’s intent to move from
Temporary Suspenss@n directly into a Closed-Out condition. Any relevant State of Inactivity
rmeasures will be completed as part of the Site Close-Qut process. A description of the State of
Inactivily measures is provided in the Certified Mine Closure Plan dated Sepéembe{ 2003, An

THien

updated schedule showing the proposed implementation of the State of Inactivity activitie

presented on Table 8.1,

.0 REHABILITATION MEASURES — CLOSING OUT {Amendment No: 1 - Added
Updated Information)

The description of the Closing Out measures in the Certified Mine Closure Plan dated
September 2003 remains current, complete with the following updated information.

With the cessation of industrial operations at the Haley site, in June 2008, if is
Timminco's intent to move toward closing out its mining property in Haley, Ontario by the end
of 2011, From the Mining Act, the term “dlosed out” means:

“that the final stage of closure has been reached and that all the requirements of a closure
plan have been complied with.”

The rehabilitation measures will follow those described in the Certified Mine Closure Plan
dated September 2003, with the exception of the following amendments which are the subject
this document {the original section references from the Certified Mine Closure Plan dated

Septemnber 2003 are in parentheses):

of

¢ Update to the Quarry #2 final configuration and sidesiopes {Sections 9.3 and 9.4):

« Update to the Quarry #1 current status and final sideslopes (Sections 9.3 and 9.4):

¢ Clarification of the rehabilitation measures for the Thorium-impacted Material Storage
Area (Section 8.9.1);

= Update of the final configuration (extent and sidelopes) of the SMT Pile (Section 9.11).

The updated rehabilitation measures for closing out the Timminco Haley mine site are
described in the following sections.

' \r‘éESﬁ
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SHAFTS, BAIBES AND OPEN STOPES (NO CHANGES)

(s}
i

H

Mo Shafls, raises or open stopes were constructed at the Timminco Haley mine site,

9.2 PORTALS OF ADITS AND DECLINES (NO CHANGES)

Na adits or declines were constructed at the Timminco Haley mine site.

MINE OPENINGS {AMENDMENT NO: 1 — ADDED UPDATED INFORMATION)

A
W

Quarry #2 was operated from 1960 to 2005, A description of the guarry configuration
and activities during mine operation is presented in Sections 4.7.1 and 4.7.2 of the Certilied Mine
Closure Plan dated September 2003, Quarry #2 extended to 2 final floor elevation of
approximately 130.5 mas! at its deepest point, It is now being allowed 1o gradually fill with
water until the static water level is reached. Based on the groundwater levels measured in the

e

adiacent monitoring wells and the ground surface topography in the northeasiern section of th
site, the eveniual water level is projecied to be 148 mast in Quarry #2. The waler level was
146.36 metres above sea level {masl) on luly 27, 2009,

9.4 STABILITY OF SURFACE MINE WORKINGS (AMENDMENT NO: 1~ ADDED UPDATED
IMFORMATION)

The configuration of Quarry #2 is shown on Drawing No. 2011-01. With the early
cessation of mining operations, the sideslopes did not develop as described in the Certified Mine
Closure Plan dated September 2003, Some near-vertical walls greater than three metres in height
remained in place above the planned final water level. The areas with these walls are shown on
Drawing No. 2011-02. These walls were excavated and re-graded in 2010 to a maximum siope
of 2H:1V above the final water level. Photographs showing typical post-closure sidesiopes cre
presented in Appendix G.

The setbacks for Quarry #2 from roads and property boundaries are designed 1o reduce
visual impacts. The planned final contours are designed to minimise the covering of potentis!
future reserves. Natural re-vegetation will be allowed to occur around the quarry.
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> reduction in the height of near vertic

g ures of restricting access and m:;?.ai‘z;*zg signs 1o
water are designed to reduce the safety hazards of Quarry #2 following closure. A chain
fence w%i%; a locked ga‘ié has been installed across the entrance to the {_2 1arry #2 access road on
Blind Line (see Drawing No. 2011-01).

In 2011, a qualified professional engineer will conduct a final it
the Cluarry #2 5?{3;3@5. and, if necessary, make recommendations on additiona

O

requirements for the pit walls, benches or immediate surroundings, D%i&éleé visual m

and inspections will be conducted at least once every six months at the quarries to assess

physical stability.

Quarry #1 continues to be used as pa*t of the site effluent management program on the
industrial property. Water from the Outfall Ditch is diverted into the quarry at all times of the
year, and the gquarry acts as a natural equaiézaiian tank and hydraulic trap to contain the effiuent.
The effluent is pumped from the quarry through a pH-stabilization system and digd‘ze}rgés into the

Cutfall Ditch. The water levels in the quarry are maintained within a range of sp

i)
4]
o
::"1
5%
o

elevations within the quarry,

The Outfall Ditch effluent management systemn is regulated under the Ontario Wate-
Resources Act, Section 53, and Certificate of Approval No. 2784-7T4RLY for Industrial Se wage
Works. The effluent management systern, including Quarry #1, will continue to be used fc
treatment and discharge on the industrial property for the foreseeable future. For security
purposes. a chain-link fence has been installed around the perimeter of the industrial property,
and encompasses Quarry #1 (refer to Drawing No. 2011-01).

There remains some areas of near-vertical quarry walls greater than three metres he ght
above the final water level at Quarry #1. These areas are shown on Drawings No. 2011-02. The
walls will be excavated and re-graded to meet the standards in the Mine Rehabilitation Code of
Ontario prior to cdose-out.

8.5 STRUCTURES AND INFRASTRUCTURE {NO THANGES)

No changes or updates are required to the description of rehabilitation measures fo-
structures and infrastructure provided in the Certified Mine Closure Plan dated September 2003,
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9.6 FAACHINERY, EQUIPMENT AND STORAGE TANES (NO CTHANGES)

No changes or updates are required 1o the description of rehabilitation measures for
machinery, equipment and storage fanks g}fiﬁwd& in the Certified Mine C iosure Plan dated

Septemnber 2003,

a7 TRANSPORTATION CORRIDORS (NO UHANGES)
Mo changes or updates are required 1o the descri ,r:xii@n of rehabilitation measures fo-
transportation corridors provided in the Certified Mine Clo Pian dated September 2003,

5.8 COMNCRETE STRUCTURES (INO CHANGES)

Mo changes or updates are required to the description of rehabilitation measures for
concreie structures provided in the Certified Mine Closure Plan dated September 2003,

9.9 PETROLEUM PRODUCTS, THEMICALS AND VWASTE (INO CHANDES)

No changes or updates are required to the description of rehabilitation measures fo
petroleumn products, chemicals and waste provided in the Certified Mine Closure Plan dated

September 2003, with the following exception for the Thorium-lmpacted Material Storage Area.

8.9.1 Thorium-Impacted Material Storage Ares (Amendment No: 1~ Added Updated
Information)

n October 1976, the Atomic Energy Control Board (AECB) completed a survey of garmma
'radiaiian at the Haley, Ontario site. Based on the results of this survey and subsequent
investigations and inspections by AECE personnel, a remedial action plan was implemented at
the site over the period from 1977 to 1979, The purpose of the remedial action was to remove
material that was contaminated with thorium in the area of the R&D and Auxiliary Metals
Buildings. Thorium was produced by Dominion Magnesium the original owner and developer of
the property and continued with the second owner of the property, Chromasco Limited.

An area on top of the solid mill tallings pile was designated by Chromasco Limited
{owner of the property prior to Timminco Limited) and agreed to by the AECE as a storage area
to receive the thorium-contaminated material. The designated area is shown on Drawing No.
2011-01. 1t is estimated to contain between 10,000 and 15,000 tonnes of material, primarily

s Boc i Dag
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unirradiated thorium contained in pyrochlore slag. This material has remained undisturbed
through solid mill tailing pile development and closure. The AECE prescribed

for this material is presented in Appendix F of the Certified Mine Cia}gure Plan dat

2003, In July 2006. Timminco received confirmation from the Canadian
Commission (CNSC: the successor to AECB) that a license was no longer requi

storage area since the unirradiated thorium-impacted material was not associated with the

0

development or use of atomic mmgy and was considered to contain a naturally occurrin
radioactive material (NORM). The email correspondence related to this matter between
Timminco and CNSf is presented in Appendix C of this Amendment

tn the Mine Rehabilitation Inspection Report dated July 31, 2008, MNDM recommended
that a low-level radiation survey be conducted at the Thorium-lmpacted Material Storage Area,

The purpose of the survey was to confirm whether the containment area continued (o store the

:
4

thorium-impacted materials and effectively minimized the radiation emitted.

In 2009, Timminco retained Monserco Limited to conduct a preliminary radiation sury ey
in the vicinity of the Thorium-impacted Material Storage Area. Two health physicists from
Monserco completed the survey on June 2, 2009, accompanied by WESA and Timminco
personnel. The survey was conducted across the primary vegetated thorium-impacted material
pile. as well as in the general vicinity surrounding the material storage area. Background readings
were taken at the Timminco General Services Building on the industrial property and on the Solid
Mill Tailings Pile. The background dose rate readings were measured to be 0.018 psv/hr.

The report from Monserco, entitled /nitial Site Assessment Report, dated June 18, 2009, is
presented in Appendix D of this Amendment. As was noted during the survey, two areas of
radiological contaminated materials were identified: i) the primary thorium slag pile (covered
with vegetation): and ii) a secondary area of contaminated industrial machinery and debris
including the fenced enclosure located northwest of the primary thorium slag pile. The highest
dose rate readings, on the order of 10 to 130 pSv/hr, were found when in direct contact with
residual products (cylinders and ingots) in the primary slag pile and around the industrial
machinery in the secondary area. The survey results indicated that at distances greater than
approximately 30 metres from the primary slag pile, the preliminary dose rate measuremeris
were consistent with background levels measured at the bottom of the Solid Mill Taéiéngs Pile
(0.02 psv/hr). This is an important finding which dlarifies the requirements for rehabilitation
measures for the Thorium Material Storage Area at close-out. The survey results indicate tha
beyond approximately 30 metres, any radiation emitted from the storage area is effectively
minimized. Based on the results of the preliminary radiation survey, the rehabilitation measures
for this area at close-out will be as follows:
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; comnpletion of the rehabilitation measures on the Solid Mill Tailings Pile, an area has

designated and ternporarily fenced off to prevent any disturbance of thorium-impacted

materials. The Rehabilitation Contractor has been instructed that no work {ie., work that
involves physical disturbance and the creation of dust) is to take place within the fenced-of
Thoriurm-lmpacted Material Storage Area, which includes the ;}s‘%m@!ﬁ; and secondary areas
identified above.

2. Upon completion of the Solid Mill Tailings Pile rehabilitation measures, an exclusion zone
will be created around the Thorium-Impacted Material Storage Area. The initial boundary of
the exclusion zone will be a minimum of 30 metres {rom the outside p%f"?ﬂ"%i?ié%" of the
temporary construction area. The setback of 30 metres is based on the preliminary
assessrnent completed by Monserco, which indicated background dose rate measurements at
that distance from the thorium-impacted materials, Prior to establishing the final extent of
the exclusion zone, a low-level radiation survey will be conducted around the perimeter of
the proposed exclusion zone to confirm whether 30 metres is an appropriate distance for the

5

final setback.

W

Once the final setback is established, the area will be fenced off with 1.8 m high chainlirk
fencing meeting the specifications in Part 2 of the Mine Rehabilitation Code of Ontario. Signs
will be posted warning of the radiological hazard. This area will be designated as the
Exclusion Zone for the Thorium-Impacted Material Storage Area.

Expansion of the Thorium-Impacted Material Storage Area and the establishment of an
Exclusion Zone around its perimeter will ensure that the radiation emitted from the materials

effectively contained.

The clean-up of NORM, specifically unirradiated thorium, was conducted sometime
between 1977 and 1979 by Chromasco Limited (owner of the property prior to Timminco
Limited). The cleanup took place in and around the Auxilliary Metals and R&D buiidings.
However, no records of any post-decontamination survey can be found. Consequently,
MNDMEF staff have requested that a radiological survey be completed in the areas of the cleanup
to verify that the existing conditions are acceptable according to current standards and/or
guidelines for NORM.

in December 2010, Timminco requested quotations for a radiological survey from three
qualified consulting firms. 1t is expected that a survey will be conducted in the first half of 2011,
so that the existing conditions can be verified prior to mine close-out.
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910 POBs on POB CONTAMINATED MATERIAL (NO CHANGES)

Mo changes or updates are required (o the description of rehabilitation measures for PCBs
or PCB contaminated raterial provided in the Certified Mine Closure Plan dated September

2003,

g1 LANDFILL AND WASTE MANAGEMENT SITES (AMENDMENT NO: 1 - ADDED UPDATED

INFORMATION)

-

The Scolid Mill Tailings {SMT) produced at the Timminco facility were disposed on-site in
a pile located north of the main industrial complex (see Drawing No. 2011-01). The SMT Pile
currently occupies an area of approximately 15.7 hectares and extends to heights ranging from 25
to 30 metres above the surrounding land surface. About 80% of the solid mill tailings in this
area are made up of dicalcium silicate residue. The remaining 20% is comprised of sludge (also
designated as a solid mill tailing), and other materials, including calcined dolomite fines
(commonly referred to as lime). Historically. minor amounts of other office wastes were placed

iy the tailings pile

The conceptual final extent and contours of the SMT Pile were originally presented in the
Certified Mine Closure Plan dated September 2003, As was noted in the Plan, the ultimate final
extent of the SMT Pile could only be conceptualized at the time, since the site life and dosure of
the Timminco facility was anticipated to be market-driven. The proposed final contours of the
SMT Pile presented in the Certified Mine Closure Plan dated September 2003 represented the
alrspace available for 50 years of disposal at (then) current maximum solid mill tailings

generation rates.

With the cessation of mining and industrial operations at the Timminco facility. the final
extent and contours of the SMT Pile as presented in the Certified Mine Closure Plan dated
September 2003 will not be reached. The updated final contours are presented in Drawing No.
201-02 of this Amendment. Typical crass-sections are shown on Drawing No. 2011-03. The
design for the rehabilitation measures at close-out for the SMT Pile remain the same as those
described in the Certified Mine Closure Plan dated September 2003, that is:

¢ Maximum sideslopes of 3H:1V, constructed to promote surface water drainage ‘rom
the Pile

¢ A weakly cementitious crust formed by the mild pozzolanic activity of the residue:

¢ Final cover of overburden (fine-textured soil and topsoil) placed and graded over the
solid mill tailings;

- WESA
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= Natural vegetation allowed to re-generate from the topsoil laver.

The final rehabilitation of the SMT Pile began in October 2008, Work ¢
throughout the 2009 and 2{}‘6 0 construction seasons, and is expected to be completed before th
end of 2011

After closing out. detailed visual monitoring and inspections will be conducted at least
once every six months at the solid mill tailings pile to assess its physical stability. Groundwater
and surface water monitoring will be conducted in accordance with the programs described in
~f &

the Certified Mine Closure Plan dated September 2003, as amended by Section 10 of this

Amendiment.

912 SOus TESTING (AMENDMENT NO. T — ADDED UPDATED INFORMATION)

No changes are required 1o the description of rehabilitation measures for soil
investigations and testing provided in the Certified Mine Closure Plan dated September 2003

1 November 2010, a subsurface drilling investigation was commenced in the areas of
Phases 1 and 2 demolition where raw materials, products and wastes were handled, transferred
or stored. Soil samples were collected during the investigation and representative samples were
submitted for laboratory chemical analysis. A report on the observations and findi ings from the
investigation is expected to be completed in early 2011,

913 PHYSICAL AND CHEMICAL STABILITY OF TAILINGS AREAS (NG CHANGES)

No changes or updates are required to the description of rehabilitation measures for
tailings areas provided in the Certified Mine Closure Plan dated September 2003, as amended in
Section 9.11 of this Amendment,

.14 PHYSICAL AND CHEMICAL STABILITY OF ROCK AND OVEREURDEN PiLES {AMENDMENT NO: | -
ADDED UPDATED INFORMATION]

One rock pile immediately north of the eastern access road leading to the former
explosives magazine will be investigated to determine whether any other wastes were co-
disposed in the pile. This work will be done as part of the Soil Investigations described in Section
9.12. in order to address unconfirmed reports of wastes being placed on the pile.
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required Lo the descripti
in *;h Certified Mine Closure Plar

915 BREACHING OR STABIUZATION OF BMPOUNDMENT STRUCTURES (AMENDMENT NGt 1~ ADDED

UPDATED INFORMATION)

The small impoundment structure formerly located at the toe of the Solid Mill T;ﬁééésfgg

pile has been removed as part of the SMT Pile rehabilitation. No other changes or update
required to the description of rehabilitation measures for impoundment structures provided
the Certified Mine Closure Pian dated September 2003,

916 DECANT STRUCTURES (NO CHANGES)

No changes or updates are reguired to the description of rehabilitation measures for
decant structures provided in the Certified Mine Closure Plan dated September 2003,

S.17  VATER COURSES AND DRAINAGE CHANNELS (NO CHANGES)

No changes or updates are required to the description of rehabilitation measures for
water courses and drainage channels provided in the Certified Mine Closure Plan dated
Septemnber 2002,

9.18  RE-VEGETATION (MO CHANGES)

No changes or updates are required to the description of re-vegetation measures
provided in the Certified Mine Closure Plan dated September 2003. Experience with the
rehabilitation of the SMT Pile and Rock & Overburden Piles dernonstrates that natural re-
vegetation is an acceptable method at this site. Further soil nutrient testing for re-vegetation
purposes will no longer be required for site rehabilitation.

9.9 SCHEDULE FOR CLOSING QUT (AMENDMENT NO: 1 — ADDED UPDATED INFORMATIO! N

An updated schedule showing the proposed implementation of the Closing Out activit

ESE
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is presented on Table 9.1
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0.0 MONITORING PROGRAMS
HeR PHYSICAL STABILITY (NO CHANGES)

No changes or updates are required (o the description of monitoring programs for
ity provided in the Certified Mine Closure Plan dated September 2003,

10.2  CHEMICAL STABILITY (AMENDMENT NO: 1 — ADDED UPDATED INFORMATION)

he

]

Updated groundwater and surface water monitoring programs are presented below.
2 el

proposed amendments 1o the monitoring programs are to ensure that they reflect current

conditions with the implementation of Gﬂsiwﬁ{ treatment works and the cessation of industrial

operations at the site.
10.2.1 Surface VWater Monitoring (Amendment No: 1 - Added Updated information)

The objective of the surface water monitoring prograrm is to ensure that water gqualily is
demonstrated to be unimpaired and that it is satisfactory for aguatic life and other beneficiz! uses.
The surface water monitoring program is to be carried out in accordance with Part 5 of the Mine
Rehabilitation Code of Ontario. Routine sampling will be carried out during post-closure o
characterise the chemistry at discharge locations in relation to background chemistry and

regulated Effluent Limits and/or Provindial Water Quality Objectives (PWQO). The resulis of the
sampling will be used to determine if additional control measures are required.

s proposed that a total of six surface water locations be sampled after closure. The
sampling locations have been selected in accordance wsth subsection 47(1) of the Code. The
proposed surface water sampling locations are as follows, and are shown on Drawing 2011-02:

e SWi: background reference location in ponded area along west property line;

e 5W2: discharge from the property at MISA Control Point 0100 along the Outfall
Diteh;

e SW3: discharge from the northern property limit where the North Ditch leaves
Timminco property:

= 5W4: in the Outfall Ditch upstream of Quarry #1 (on-site source);

«  Quarry #1 (on-site water body; part of the effiuent treatment works): and

e Quarry #2, following closure and water level equilibration (on-site water body).

4 Bevs Bammnmt P Sustue,
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Note that location SW9 in the Outfall Ditch downstream of the ma

f
been eliminated from the surface water monitoring program since indusiria
stopped. end the mag-cal wash pad is no longer use
delineate potential impacts to surface water from this facility,

Surface water monitoring will initially be conducted four times s per year for two years,
This monitering regime will establish a database against which future monitoring results may be
compared. If surface water analytical results are satisfactory, the frequency of monitoring will be

reduced to twice annually after the end of the first two-year period

parameter suite. The parameter suite is the list specified in subsection 47(2) of the Code, pius
additional site-specific indicators such as potassium, nitrate. TKN and others, The | parameter suite
will be re-evaluated after the second year of rmonitoring to focus on indicator compounds and
general water quality indicators. A memorandum describing the results of the surface water

monitoring will be sent to the Director once per year.

in addition to the post-closure surface water quality monitoring conducted for the Mine

Closure Plan, the monitoring programs that are required under Ontario Regulation 561/94. as

A

amended %;zsy O Reg. 170/96, by the Metal Mining Effluent Regulations, SOR/2006-239, and by
Certificate of Approval No. 2784-7T4RLY will continue as necessary.

10.2.2 Groundwater Monitoring (Amendment No: 1 — Added Updated Information)

The objective of the groundwater monitoring programi is to identify and characterise any
potential impediments to the beneficial use of groundwater as a result of the presence of
migration of contaminants. The groundwater monitoring program is to be carried out in
accordance with Part & of the Mine Rehabilitation Code of Ontario.

The m{;}nitoréng program will make use of five existing multi-level monitoring wells in
addition to any future wells that may be required to fully delineate the potential impacts. The
monitoring well locations are as follows, and are shown on Drawing 2011-02:

MWIA, B: along the west property boundary. upgradient of the solid mill tailinzs
(SMT) pile;

¢ MWS3A, B: west of Quarry #2, downgradient of the SMT Pile:

¢ MW4A, B: northwest of Quarry #1, downgradient of the SMT Pile;

s MUWIOA, B: southeast of Quarry #1; and

¢  MWIIA, B: southeast of Quarry #1.

WESA

# Paoser Enstenties For g
Page 26

@




CONFIDENTIAL _ FINALREPORT

Groundwater monitoring will be conducted annually in the late spring each year. Water

o
““2
ot
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e

fevels will be measured at each of the monitors prior to sampling in order to dete
groundwater flow directions. The proposed list of parameters to be initially Eszq?gzcﬁed in the
groundwater monitoring program is provided in Table 10.1. The parameter suite is the lis!
specified in subsection 53(2) of the Code, plus additional site-specific indicators. It is propcsed
that this list be reviewed annually to determine whether modifications to the groundwater

monitoring program should be made.

Trends in the groundwater monitoring parameters will be examined on an annual basic.
The analysis of trends will be used to evaluate whether impacts are apparent at downgradient
monitoring wells (eg., increasing trends, elevated concentrations, etc.), and whether
f*z“aoééféié‘{ians to the monitoring program are warranted. For example, radionuclides will be
added to the monitoring program if increasing trends in the inorganic parameters (eg., chloride,

sodium, manganese, etc.) suggest potential off-site groundwater impacts

A memorandum describing the results of the gmuadwazez* monitoring will be sent to the
Director ance per year in conjunction with the surface water monitoring resulis.

1.2 BIOLOGICAL MONITORING (NO CHANGES)

As specified in the Certified Mine Closure Plan dated September 2003, biological
monitoring will not be conducted at the property after Close-Out.

11.0 EXPECTED SITE CONDITIONS (No Changes)

There are no changes from the expected site conditions at close-out from those described
in the Certified Mine Closure Plan dated September 2003,

12.0  CLOSURE COSTS (Amendment No: 1 - Added Updated Information)

Timminco’s mining property is now in Active Closure and site rehabilitation measure: are
expected to be completed by the end of 2011, Hence, some of the cdlosure costs identified in the
Certified Mine Closure Plan dated September 2003 are no longer applicable {eg.. progressive

rehabilitation costs, etc.). The estimated costs for the remaining activities required to bring the
site to Closed-Out status are provided in Table 12.5 of this Amendment (provided in Appencix
E}. The costs shown are in 2011 dollars based on the material goods and services to be provided.
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The active closure period is considered to cover approximately five years from
cessation of Industrial Operations at the site in June 2008 until 2012 inclusive. A minimum 10-
year post-closure period involving site inspections, monitoring and maintenance will then bz
implemenied 1o ensure that the rehabiiitation ijeciiv& are achieved and the anticipated post-

closure land use is realised.

3.0 FINANCIAL ASSURANCE (Amendment No: T - Added Updated Information)

The amount of Financial Assurance is based on the costs for Active Closure and Pogi
Closure Activities as described above and in Table 12.5. The financial assurance cost items are
summarized in Table 12.5 within Appendix E. The financial assurance calculations are basec on

discussions and agreement between Timminco and MNDMF, as of April 2011

4.0 FIRST NATIONS ENGAGEMENT AND CONSULTATION (Amendment No: 1 — Added
Updated information)

s

Following the submission and acceptance of the Certified Mine Closure Plan dated
September 2003, the scope of engaging First Nations and aboriginal communities that is practiced
for projects such as the closure of Timminco's Haley facility broadened significantly. Accordingly,
MNDMF has directed Timminco Limited to engage and consult with identified First Nations and
other aboriginal communities regarding the proposed Amendment to the Mine Closure Pla

prior to submitting the final document.

MNDMF Mines Group staff iniiiated contact with the Algonquins of Pikwakanagan in
relation to the Timminco project in April 2009, On May 22. 2009 a meeli ing was held at the
Timminco Haley facility with the following parties in attendance:

= Algonquins of Pikwakanagan: Jim Meness

s MNDMF: Tim Ruthenberg. Clayton Ralph and Dawn Spires (by telephone)
¢ Timminco Limited: Greg Donaldson and Keith McKinnon

¢ WESA Inc: David Harding and Tami Sugarman
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LIST OF TABLES

The following tables remain as described in the Certified Mine Closure Plan dated September
2003:

fable 5.1 Inventory of Buildings Forming Part of the Ti m%@ma‘o ev“mm g Property

Table 6.1: Summary of Mining Property Rehabilitation Activit

Table 7.1: Rehabilitation Measures — Quarries

Table 7.2: Rehabilitation Measures — Structures and Facilities Associated with the Mining
Property

Table 7.3: Rehabilitation Measures — Infrastructure Associated with the Mining Property

Table 7.4; Rehabilitation Measures — Machinery and Equipment Associated with the Mining
Property

Table 7.5 Hehabilitation Measures - Rock and Qverburden Piles

Table 7.6 Rehabilitation Measures - Solid Mill Tailings Pile

Table 7.7 Rehabilitation Measures ~ Process Materials and Chemicals Associated with e
Mining Property

Table 7.8 Rehabilitation Measures - Surface Water Drainage

The following tables presented in the Certified Mine Closure Plan dated September 2003 are no
longer applicable:

Table 121 Estimated Closure Costs - Progressive Rehabilitation (45 years of mine operation)
{Progressive rehabilitation is no longer applicable to this site)

Table 12.2: Estimated Closure Costs — Active Closure (final 5 years of operation)
(Replaced by Appendix E of this Amendment No. 1 document)

Table 12.3: Estimated Closure Costs — Post Closure Period (10 years following immediate
closure}
{(Replaced by Appendix E of this Amendment No. 1 document)

Table 12.4: Incremental Costs and Cost Schedule

(Replaced by Appendix E of this Amendment No. 1 document)

The following tables are revised or added to the Certified Mine Closure Plan by this Amendment
No. 1 document:

Table 4.1 {2011} Ssummary of Radionuclide Analysis Results for Grounidwater Samples
Table 4.2 {2011): Summary of Groundwater Monitoring Results
Table 7.9 (20111 Schedule for Temporary Suspension
abi% P20 Schedule for State of Inactivity
Table 9.1 (2011 Schedule for Closing-Out
Tabie 101 (2001 Surface VWater and Groundwater Monitoring Programs, Mine Closurs Plan
Table 12,5 (20111 Updated Financial Assurance Spreadsheet: re: Haley Mine Closure Costs
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Table 10.1 (2011): Surface Water and Groundwater Monitoring Programs, Mine Closure Plan

Maonitoring Location Frequency Parameters”
Quarry #1, Quarry #2. W1 Qgégig?g%ﬁ Figld: pH, temperature, DO, condudiivity

SWZ, W3, w4
Lab: pH, PO, Ca, Mg, Na. K, CL, 5O,
BOD., COD. alkalinity, TS5, totat ammonia.
NGO, NO,, TKN, Fe, Mn, Pb. B, Cd. Ba,
Crigs. Cul N AL Zn, cvanide fz’; eej. ~lg. Se,
As, Se, Co, Ag. Mo

MUTA, MWIB, MW3A, MUW3B, Annually Field: pH, conductivity, groundwate- level
MWW4 A, MUW4E, MWIOA.

MUWIOE, MWITA, MWIIB Lab: pH, Ca. Mg. Na, K. C 504‘ O,

NQ:. total ammonia, TKN, alkalinity, TDS.
CQOD, Fe. Mn, As, Pb, B, {d, Ba* Cripsn Cu

i, Al Zn, cyanide {free}, Hg, Mo

L. Surface water monitoring is to be conducted quarterly for two years (minimum). I acceptable results
are obtained, the frequency of monitoring will be reduced to twice-annually.
2. Pararmeter lists are to be reviewed annualiy.
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Affidavit of Sharon Dawn Spires,
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Mr. Clive Steyﬁenson, Commissioner
of Oaths

CLIVE 0. STEPHENSON,

a Commissioner for taking affidavits in

the Prc:vgsz;a ot Ontario while employed

by the Ministry of Northern Development

and Mings,
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Mining Act
NOTICEOF MATERIALCHANGES

Personal information coliecied on this form is obtained under the suthority of the Mining Act. This information will be used for the purpose of
administering the Closure Plan requirements of the Mining Acr. Questions copcerning this collection should be dirccted 1o the Dircctor of Mine
Rehabilitation.

Instructions: Please type or print and submit completed form w. Director of Mine Rehabilitation
Minisiry of Northern Development, Mines and Forestry
033 Ramsey Lake Rozd, B6
Sudbury, ON P3E 6R3

" To ;é;'mrt material Wchangts to Vsyiifajec: 'iiaﬂder subsection 144 { 2} of the Miﬂingé;%

Proponent #1 (Existing) Tsmmco Limited ¢ Proponent ¥2 (Existing)

MName - Name

Address 150 King Street West Address

City Toronto Provinee  Ontario Postal Code MSH 149 City Province Postal Code
Telephone Fax : Telephone Fax

{416} 3645171 4 {415 ) 364-3451 { 3 { 3

I more than two proponents or mining rights holders, please list sdditional names s an.gppendis,

Project Name Haley Mine Site, 962 Magnesium Road  * Mining Lands Description (Twp./Area™Municipality, LovCone., Cliim,
Location Description  Haley, Ontario, KGJ 1Y0 Patent, Lease and Licence of Ocoupation Numbers)
Mining Rights Holder (Existing) o o . Paris of Lots 19 10 22, Concessions V and VI,
Name  Timmingo Limited Fownship of Whitewater Region,
, S - : County of Renfrew, Ontaric
Address
City Province Postsl Code
Telephone Fax
( ? { )

Nature of Proposed Material Changes [Check Applicable Box{es)]

% Expunsion or Alieration of (he Project under clause 144 (2} (2) of the Mining Act
L1 Aheration of Ownership. Occupancy, Management Control or Financial Ismeres: under clause 144 {23 (b} of the Moring Act
[ Other wnder clause 144 (21 (¢) of the Mining Aot (Specify):

.1 Proporunt #1 {Proposed) Proponent #2 {Proposed)
Nemwe Mame
Address Address
City Province Postal Code City Provinee Postsl Code
Telephone Fax k 4‘feiepbmf 4 Fax
{ } { } { } { }
Mining Rights Holder (Proposed; Mining Lands Description (Twp./Arca/Mamicipality, Lot/Conc., Clain,
Name Patent, Lease and Licence of Oceupation Numbers) ’
Address
City Province Postal Code
Telephone Fax
{ } { 3

Detail the nature and extent of the proposed Material Changes ‘
« Tenminoo's Maley Mine Site is now in Active Closure and Timminco axpects to complete g e reguired Mine Site Renabilitaton Measures by the end of 2011,

Expected effect on the project and, if applicable, the Closure Plan,
- Timeiineo expects to complete 8l the required Site Rehabilitation Measures, 85 per the Haley Mine Closure Plan, by e end of 2011,

Date the Material Change will begin or begome effective
- Dutember 130, 2010

Submitied by:  [Name and address of authorized contact peﬁmﬁs} for the Proponentis) and Mining Rights Holder)
Poler AM, Kabne, Timrminco Limfed - Genesal & Cony

Signawny:{s}:s??’f’lf’ ,,,,,,,,,,,,, %- Date: 17;2@_13749// .........
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:gffiﬁﬁg At
NOMCEOF MATERIALCHANGES
Personal information collected on this furm i ebtained uader th authority of m Mieritig Act. This infordvition will be used for the purpose of
dministering the Cl Plan ¥ s of the Mining Aci. Questions conceming this coltection should be direcied 16 the ‘Diroctor of Mine

Kelabilitptiin.
lastructions: Please type tr print end suliiil completed for to:

Pirector of Mine Rehubilitavion

Mintstry of Nothem Development and Mines
& floor, 933 Romsey Lake Kosd

Sndbury, ON P3E6BS

To report materis! changes to & project under subsection 144 (2) of the Mining Act

?m&m #1 (inﬁiag} fro t 2 (Existing)
Name Mﬂmyﬁm&lﬁd e
Address 150 King Streo!, West o Ikddress ; , ;
’ f:‘;ty ’ramnm Pwam ﬂataaio e mtmws We Gy - Povine . Postal Code
(4163 3644171 G {4‘16} r;m«axsx oy o eyt
if mm ﬁsm two mppm or mimaz ﬁgms Wﬁ, picw Tist aédss:om! mm s n tppcﬁiu , ;
Project Name THaleyPlamt Wiining Linds Deseripiion (Twp/. Am&mkzpamy, wm,. Ciaim,
Location Description - mzmmmm ﬁaioy,m,m ‘!’Yﬁ fammmﬁiémaofmﬁm Numbers)
Mﬁtﬂﬁgkig}ﬂ;l%&f{ﬁxiﬁu@} : 3 | Part of Lots 1810 22, cawmvmv; Tﬁmstﬁpéf
Name Ty ' 1 Whitewater Reglon
Addross 160 King $MWW2
City Toronto * Province Onlalio Postal Code MaH us .
Telephane B
{#16) 3645971 . {sws} |and-3451

Nature of Proposed Mﬁiﬁm Changss {Chock Applicable Dox{es))

I Bxpansion or Alietition of the Project under clause 144 (2) (a)- of the mmgm
{3 Alierstion of Ownership, Ocoupancy, Management Control or Finsoclal Inicrest under clause 144.(2) {b) of the Mining Act

3 Other under clause i« {2} {cyofthe Mining Act {Specify):

[ Proposent #1 (Proposed) Proponsat #2 (Proposed)
Nune Name
Address Address
City Provinge Postal Cods City . Provinee Pastal Code
‘f‘cizphme Fax ; ’ggw , Fax
{ ) { {
“Wﬁis?us Hoiﬁulﬁw} 5 maiug Deseription JArcs/Municipality, LovConc., Claim,
L , mmmme% 3]
ng’fm mg‘f St of the proposed Mo -
; 0 raghiatig Wk i sppraved W $obows:
Wm“m”mﬁmw%wmrwm&w vam mmzﬂmﬂ

ﬁ M “oftect on the pwject and, ifapplicadble, the Closure Plan.

Date the Materisi wem be ’&z&@wgm elctive

f sm&m by‘ {Nam and mdmu sf m&&ﬁw& mfa@i petw;{s} for ﬁw Pmmm{s) m& Mmiag W I!a!da;

. S}gn&h;m(s} CEesis «im‘iat»bciéy;g&iab:v:isia)vxd)q Ve we i)?ﬁ o SEM %5‘ ?»45»4 ,;ﬂq:suc« Bawsahsanseeas

P’argge A.M, KAz.-n,»Jg, G ENERAL. CouNsLt. & (ORpaRATE SLerbTaARY
/50 King Sr.\U. |, TSroNTo , ONTARIC, MEH 179

o e M k) R R e S B R A R R
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Supplemental Subsurface Investigation — Timminco Metals, Haley, Ontario V FINAL

1.0 INTRODUCTION

WESA Inc. (WESA) was retained by Timminco Limited (Timminco) to conduct a supplementary
subsurface investigation at the company’s former mining and industrial facility located at
962 Magnesium Road in Haley, Ontario. A preliminary subsurface investigation was carried out
at the site in 2010, in the areas of former buildings and infrastructure that are included as part of
the mining components at the site (refer to WESA Report dated February 2011). The results from
the preliminary investigation revealed the presence of mid-distillate hydrocarbons in the
subsurface in two areas:

* On the north side of the former calcining area (BH14 and BH16); and

* South of the former crushing area and east of former No. 2 Repair Shop (BH10 ahd
BH20).

The key objective of the supplementary subsurface investigation was to delineate the lateral and
vertical extent of these hydrocarbon impacts, and to determine whether the two areas of impact
are related or represent two different sources. In addition, since the hydrocarbon impact is
found close to or below the water table, it was recommended that groundwater monitoring
wells be installed to assess whether there are any impacts to groundwater.

1.1 Site Description

Timminco Metals, a division of Timminco Limited operated a magnesium mining and production
facility located on Lots 19 to 22, Concessions V and VI, in the Township of Whitewater Region
(formerly Township of Ross), County of Renfrew. The site is situated approximately
15 kilometres north-west of the Town of Renfrew on Renfrew County Road 7 (Magnesium
Road). The site location is shown on the attached Figure 1.

The Timminco mining property is bordered to the north, east and south by agricultural lands,
which for the most part are used as pasture with lesser areas under cultivation. Along the west
side, Timminco is bordered by mixed bush toward the north and south, and by the Haley town
site along the west-central border. The town site consists of approximately thirty single family
dwellings on three residential streets off County Road 7. A former elementary school, now a
commercial facility, is also located on County Road 7, approximately 350 metres west of the
westernmost Timminco property line. Adjacent to the Timminco property, on the south side of
Magnesium Road, Haley Industries Limited operates a metal casting manufacturing facility.

The Timminco property is relatively flat-lying to gently rolling with a natural relief of 22 metres.
Two quarries exist on the site from former mining operations, and a solid mill tailings pile has
been built approximately 25 metres on average above the natural ground surface.
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Supplemental Subsurface Investigation — Timminco Metals, Haley, Ontario FINAL

1.2 Selection of Environmental Site Condition Standards

The selection of the most appropriate soil quality standards for the site was based on the
following site conditions:

e Existing property use is industrial and neighboring properties are industrial and/or
agricultural.

¢ The surrounding properties are not serviced by a municipal water supply. Individual
wells are used to provide the water supply for the neighbouring properties.

e Bedrock was encountered at depths greater than 2 metres below the ground surface in
the area of investigation, with the exception of one borehole at the detonator magazine
(1.5 metres depth). '

e The nearest surface water body is greater than 30 m from the property boundary

(Maclarens Creek, located approximately 100 to 150 m to the southeast on Haley

Industries property)

e Potential |mpacts are not considered to be of a ‘stratified’ nature. .

e Soil texture is coarse grained based on visual observation of soil samples collected during
borehole instailation. “

Based on the site conditions outlined above, the appropriate criteria to be used for comparison
purposes are from Table 2 of the Ontario Ministry of Environment’s Soil, Ground Water and
Sediment Standards for Use Under Part XV.1. of the Environmental Protection Act, amended
April 15, 2011 (Table 2 specifies the Generic site Condition Standards for Full-Depth Soils in a
Potable Ground Water Condition). The site condition standards for coarse-textured soil in an
industrial land use setting were used for comparison purposes.

2.0 METHODOLOGY
2.1  Scope of Work
The components of the subsurface investigation program included:

e Advancement of ten 6 m deep soil boreholes across the subject property. Soil samples
collected from the boreholes were screened for combustible vapours in the field and
selected samples were submitted for laboratory analysis.

e Installation of nine groundwater monitoring wells (all boreholes except BH30) for
measurement of water levels and collection of samples.

¢ One soil sample from each borehole and one groundwater sample from each monitoring
well were submitted for laboratory analysis for general inorganics, metals, petroleum
hydrocarbons (PHCs F1-F4) and BTEX compounds (from Table 2 of the MOE Site
Condition Standards).

e Documentation of all findings in a written report.
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Supplemental Subsurface Investigation — Timminco Metals, Haley, Ontario FINAL

All field investigations conducted by WESA followed the general protocols outlined in the MOE
“Guidance on Sampling and Analytical Methods for Use at Contaminated Sites in Ontario, June
1996 and addenda”. During all field work associated with the subsurface investigation, a site-
specific Field Health and Safety Plan was developed by WESA and was reviewed/followed daily
by WESA personnel and its subcontractors.

2.2 Borehole Drilling Program

The supplemental soil borehole drilling program was conducted from June 13 to 15, 2011. The
location and number of boreholes was based on the objective to delineate hydrocarbon impacts
of the soil and groundwater in an area from the north side of the former calcining plant to the
north east side of the casthouse building to a maximum depth of 6 metres. Monitoring wells
were installed upon completion at each of the borehole location except BH30. The locations of
the boreholes and monitoring wells are indicated on Figure 2.

All local underground utilities were located and decommissioned prior to the building demolition
in the fall of 2010. A large diameter water line servicing the site was located and flagged by site
personnel. WESA retained G.E.T. Drilling Inc. of Napanee, Ontario to complete all hollow stem
auger drilling, and soil sampling during the subsurface investigation.

A truck mounted soil auger rig (CME 55) was used to advance 200 mm outer diameter (O.D.)
hollow stem augers. Soil samples from the boreholes were collected over selected depth ranges
using a 0.61 m long and 50 mm O.D. split-spoon sampler at 0.76 metre intervals. Samples were
immediately placed into plastic bags and glass jars and screened for combustible vapours using a
RK! Eagle 2 Photo lonization Detector (PID) and hydrocarbon catalytic sensor, operated in
methane elimination mode. The split-spoon sampling device was cleaned with water and
detergent after each use to prevent cross-contamination between samples. The soil stratigraphy
and vapour headspace readings for the boreholes can be found in the borehole logs in

Appendix A.

Monitoring wells were installed in all of the boreholes except BH30. Each well was constructed
with a PVC slot 10 screen which was either 3.0 or 1.5 m (BH26) in length. Silica sand was placed
around the screened portion of the well, up to a point approximately 0.3 m above the top of
the screen. A bentonite gravel seal was then placed above the sand pack to just below ground
surface. Dedicated foot valves and low density polyethylene tubing was installed in each well for
well development and to collect groundwater samples. The wells were completed with
protective steel casings secured to the ground surface. Details of the well installation can be found

on the borehole logs (Appendix A).
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Supplemental Subsurface Investigation — Timminco Metals, Haley, Ontario FINAL

All boreholes reached the proposed drilling depth except BH26 located south of the former
crushing plant. Auger refusal (possibly the bedrock surface) was encountered at this location at
3.7 m depth. Borehole locations and ground surface elevations were surveyed using a Magellan
ProMark 500 base station and rover GPS. The well (top of PVC) elevations were surveyed on site
using a Sokkia level from a geodetic elevation provided. ‘

One soil sample from each borehole was submitted for analysis of BTEX, PHCs, general
inorganics and metals. The samples selected for analysis were determined based on the vapour
headspace readings, depth collected and relative location of the soil boreholes. The revised 2011
Analytical Protocols for Ontario Regulation 511/09 amendments to Ontario Regulation 153/04
now include a methanol field preservation requirement for VOCs and BTEX. Therefore, a portion

of the soil collected from each split spoon sample was placed in a 60 ml glass amber jar and
placed in a cooler with ice packs. The remaining sample was placed in plastic sample bags for -

field screening using the Eagle 2 PID. After completion of the field screening a weighed 5 gram
sample was removed from the 60 ml glass jar and placed in a methanol preserved 40 ml glass
vial. Soil from the same sample interval was placed in a clean, labelled glass jar for the remaining
analytical parameters and submitted to Paracel Laboratories Ltd. of Ottawa, Ontario under strict
chain of custody protocol. The soil samples were delivered to the laboratory in a cooler with ice

which had a reported temperature of 3.5°C when received at the lab. The laboratory analytical -

reports are provided in Appendix B.

Water level measurements were recorded on June 22 and 28, 2011 from all monitorihg wells.
The static groundwater levels from June 28, 2011 were used to determine groundwater flow
direction. Groundwater sampling was completed on June 22, 2011 following pumping of a
minimum of three well volumes from each well prior to sampling. Samples were collected in
laboratory-supplied bottles and placed in coolers with ice and submitted to Paracel Laboratories
Ltd. Water samples were delivered to the laboratory with a reported cooler temperature of 3°C.

3.0 INVEST IGATION RESULTS
3.1 Physical Site Features

As mentioned in the above sections the recent building demolition resulted in surface rubble
mixed with gravelly sand fill. The fill layer thickness ranged from 0.9 to 1.3 metres in depth.
Much of this layer consists of dicalcium silicate residue fill mixed with crushed granular fill. The
dicalcium silicate residue fill was a byproduct (solid mill tailings) from the production process at
Timminco. In general, the soil stratigraphy underlying the fill observed during the advancement
of boreholes consisted of fine grained sandy silt to silty sand. Auger refusal (possibly the bedrock
surface) was encountered in BH26 at a depth of 3.7 metres. In the preliminary investigation,
bedrock was encountered only at BH19 beside the former detonator magazine.
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Supplemental Subsurface Investigation — Timminco Metals, Haley, Ontario FINAL

3.2  Soil Analytical Data

The field combustible vapour headspace readings collected during the drilling program are
provided on the borehole logs in Appendix A. The combustible soil vapour concentrations
ranged between a low of <25 ppm to a high of 1400 ppm PID and 470 ppm catalytic sensor
(BH24-555), located along the footing of the former crushing plant.

The laboratory analytical results for the soil samples submitted from the borehole drilling
program are summarized in Table 1 (general inorganics and metals) and Table 2 (BTEX and
PHCs). For comparative purposes, the MOE Site Condition Standards, Table 2 from O. Reg.
153/04 as amended (herein referred to as the MOE Table 2 Standards), are presented in the
tables.

The laboratory analytical results for inorganic parameters and metals (see Table 1) at all ten
sample locations show concentrations that are less than the MOE Table 2 Standards. In general,
the observed concentrations of inorganics and metals across the study area are found at low
levels and are often below the laboratory method detection limits.

Ten soil samples were also submitted for laboratory testing of BTEX parameters and petroleum
hydrocarbons (see Table 2). At each borehole location, one soil sample was selected for
laboratory analysis based on their combustible gas headspace readings and field observations.
Five samples had BTEX/PHCs concentrations below the MOE Table 2 Standards. The remaining
five samples showed exceedances of the standards, which are summarized below. '

Table 4 - Exceedances of MOE Table 2 Standards — BTEX/PHCs i

Ethylbenzene Ethylbenzene | Ethylbenzene PHC F1-F2

PHC F1-F2 PHC F1-F2 Xylenes
PHC F1-F2

3.3  Groundwater Analytical Data

The laboratory analytical results for the groundwater samples submitted from the installed
monitoring wells are summarized in Table 3 for general inorganics and metals, BTEX and PHCs.
For comparative purposes, the MOE Table 2 Standards for groundwater are presented in the

tables.

Except for monitoring well BH29, the laboratory analytical results for inorganic parameters and
metals at all other monitoring well locations show concentrations that are higher than MOE
Table 2 Standards for cobalt. The vanadium content of the groundwater samples obtained from
monitoring well locations BH21 and BH23 also exceed the applicable MOE Table 2 Standards.
Exceeding values are typically less than 5 times their respective standards for both cobalt and
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Supplemental Subsurface Investigation — Timminco Metals, Haley, Ontario FINAL

vanadium. The source(s) of the elevated cobalt and vanadium is not known at this time, nor is it
confirmed whether the concentrations are naturally elevated. lt is noted that there are no
Ontario Drinking Water Standards (ODWS) for stable cobalt or vanadium (ODWS are published
for radioactive isotopes of cobalt only). Concentrations of all other inorganics and metals across
the study area are found at low levels and are often below the laboratory method detection
limits. o

The chemical analysis results for groundwater samples for BTEX parameters and petroleum
hydrocarbons indicate presence of contamination exceeding the MOE Table 2 Standards at seven
of nine monitoring well installed. The samples meeting the standards were collected from
monitoring wells BH27 and BH28 which determine the southern boundary of the contaminated
plume. The exceedances of MOE Table 2 Standards for BTEX/PHC parameters are summarized
below:

Table 5 - Exceedances of MOE Table 2 Standards — BTEX/PHCs in Groundwater

Groundwater elevations were measured on June 28, 2011 in the nine monitoring wells. Based
on the elevations, groundwater flow was determined to be in an easterly direction with BH21
having the highest elevation and BH29 the lowest. Groundwater flow appears to be oriented
toward Quarry #1. ' :

During the investigation, liquid hydrocarbon product was observed in BH29 at an apparent
thickness of 25 mm.

4.0  ASSESSMENT OF SUBSURFACE IMPACT

4.1 Impacts to Soil

The elevated soil concentrations and exceedances of the MOE Site Condition Standards are
restricted to BTEX and petroleum hydrocarbon parameters, with the exception of a single
observation of barium above the MOE Table 2 Standard which was identified during the
preliminary subsurface investigation. However, the barium exceedance is minor (less than 2X the
applicable standard) and the location of the exceedance (BH14-5§1) is also an area of
hydrocarbon impact, and can be addressed simultaneously. The locations of the soil sample
exceedances are shown on Figure 3. Please note that in this assessment, the results of the
preliminary subsurface investigation are also considered.
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Supplemental Subsurface Investigation — Timminco Metals, Haley, Ontario FINAL

The hydrocarbon concentrations in the soil are indicative of historical release(s) of middle
distillate hydrocarbons (diesel, fuel oil, etc.) from former storage, distribution or plant production
areas. The impacts to soil appear to be focused in two areas:

e Area A: On the north side of the former calcining area (BH14 and BHI6). Soil
contamination in this area is closer to the surface (probably the top 2.5 m); and

e Area B: South of the former calcining (BH10, BH21, BH23, BH24, BH29) and crushing
area and the associated ramp, and east of former No. 2 Repair Shop (BH20 and BH25).

The highest concentrations of petroleum hydrocarbon impact on the north side of the former
calcining area are found in the shallow soil sample from BH14 (0.8 to 1.4 metres depth). The
impact at BH16 also appears to be relatively shallow (1.5 to 2.1 metres depth). In general, the soil
contamination in this area is expected to be limited in aerial extent (vicinity of BH14 and BH16)
and relatively shallow (top 2.5 m). Based on the available information, the aerial extent of
petroleum hydrocarbon contamination in the area is estimated at approximately 404 m2, which
is equal to 1,010 m? (2.5 m deep) or 2,020 tonnes of contaminated soil assuming a soil density of

2 tonnes per m3,

The highest concentrations of petroleum hydrocarbon impact on the south side of the former
calcining/crushing area are found in the soil sample from BH24 (3.81-4.42 metres depth).
Hydrocarbon odours and elevated combustible gas headspace readings, ranging from' <25 ppm
to 1400 ppm PID and 470 ppm catalytic sensor (BH24-555) were observed at the sample

locations.

In general, the soil contamination in this area is expected to be relatively deep ranging from
approximately 2 to 6 metres. The extent of soil contamination toward the west (west of BH21)
and east (east of BH29) is not fully delineated at this time. However, with review of the
laboratory results, available knowledge of the site and time restrictions for re_medial activities,
additional delineation prior to implementation of remediation actions is not deemed necessary.
Based on the available information, the aerial extent of petroleum hydrocarbon contamination’in
the area (south of the crushing area) is estimated at a minimum of 4,145 m2, which is equal to
11,400 m? (assuming an average contaminated soil thickness of 2.75 metres) or 22,800 tonnes of
contaminated soil assuming a soil density of 2 tonnes per m?.

4.2 Impacts to Groundwater

The elevated groundwater concentrations and exceedances of the MOE Table 2 Standards are
mostly restricted to BTEX and petroleum hydrocarbon parameters, with the exception of cobalt
at eight of nine sampling locations and vanadium at two of nine sampling locations. Exceeding
values are typically less than 5 times their respective standards for both cobalt and vanadium.
The source(s) of the elevated cobalt and vanadium is not known at this time, and may be from
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Supplemental Subsurface Investigation — Timminco Metals, Haley, Ontario FINAL

natural conditions. Concentrations of all other inorganics and metals across the study area are
found at low levels and are often below the laboratory method detection limits. The locations of
the groundwater sample exceedances are shown on Figure 4.

The locations and distribution of the exceedances of the MOE Table 2 Standards for BTEX and
PHCs in the groundwater samples indicates that a hydrocarbon source may have migrated along
the southern foundation wall of the former Calcining and Crushing buildings, and then continued
to migrate eastward in the direction of groundwater flow.

The hydrocarbon concentrations in the soil are indicative of historical release(s) of middle
distillate hydrocarbons (diesel, fuel oil, etc.) from former storage or distribution areas. The
impacts to the groundwater appear to be focused in two areas: "

e Area A’: On the north side of the former calcining area (BH22); and

e Area B’: South of the former calcining and crushing area and the associated ramp, and
east of former No. 2 Repair Shop, which include all monitoring well locations except
BH27 and BH28.

The highest concentrations of petroleum hydrocarbon impact on the south side of the former
calcining/crushing area are found at BH29 with concentration of 586,000 ug/L for PHC F2 and
285,000 ug/L for PHC F3 and then for BH24 with concentration of 173,000 ug/L for PHC F2
and 78,300 ug/L for PHC F3. These concentrations of petroleum hydrocarbons can be indicative
of presence of free products, as was identified at BH29.

Based on the groundwater elevations, groundwater flow was determined to be in an easterly
direction with BH21 having the highest elevation and BH29 the lowest. The water table is
located at various depths ranging from approximately 0.9 m below ground surface at BH22 to
3 m below ground surface at BH29. ldentification of the highest petroleum hydrocarbon
concentrations at BH29 can be explained by the groundwater flow direction which indicates
migration of bulk contamination toward the east. The measured groundwater elevations on
June 28, 2011 are shown on. Figure 5.

The extent of groundwater contamination toward the west (west of BH21) and east (east of
BH29) and in the vicinity of BH22 is not fully delineated at this time.

Based on the available information, the aerial extent of petroleum hydrocarbon contamination in

groundwater is estimated to be approximately 190 m? for Area A’ and a minimum of 5262 m?2

for Area B’.
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5.0 REMEDIAL OPTION ASSESSMENT

5.1 selection of Environmental Site Condition Standards

As per Section 1.2 above, the appropriate criteria to be used for soil and groundwater
remediation purposes are from Table 2 of the Ontario Ministry of Environment's “Soil, Ground
Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act,
April 15, 2011". The site condition standards for coarse-textured soil in an industrial land use
setting are used for comparison purposes.

5.2 Remedial Options — Soil and Groundwater

In this section viable remediation options for soil and groundwater contamination are
summarized. It is noted that the lateral extent of soil contamination within Area A (north of the
former calcining building) is limited to the vicinity of boreholes BH14 and BH16, and is located
within the top 2.5 m of overburden. This is as opposed to the soil contamination in Area B
which has a significantly larger aerial extent and is located deeper from approximately 2 m to
6 m below ground surface. Thus, the following remedial options are evaluated for soil and
groundwater contamination within Area B. Soil and groundwater contamination within Area
A/A’ (Area A for soil and Area A’ for groundwater) will be addressed either by “Excavation and
Off-Site Disposal”, by in-place “landfarming”, or by the same remedial option selected for
Area B/B’ (Area B for soil and Area B’ for groundwater), if applicable.

In the selection of the available options, factors such as contaminated soil quantity, magnitude of
contamination level compared to the reference standards, depth of contamination, soil
stratigraphy as well as aspects such as technical feasibility, cost, time frame, and approval
requirements are considered. A combination of remedial options may also be considered to
address the existing contamination for an enhanced efficiency. Most remedial technologies
address both soil and groundwater contamination simultaneously. It is also notable that free
phase removal is required in almost all remedial options, meaning that the selected remedial
measure can be applied upon free phase recovery.

Table 6 summarizes and compares the available- remedial options to address soil and
groundwater contamination within Area B/B’.
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Supplemental Subsurface Investigation — Timminco Metals, Haley, Ontario FINAL

5.3 Remedial Options Conceptual Cost Estimate

In this section a Level D (conceptual) cost estimate is provided for viable remediation options for
soil and groundwater contamination for Area A/A’ and Area B/B’. For all ex-situ remedial
options for soil (i.e. excavation and disposal, biopile, and landfarming), simultaneous ex-situ
groundwater remediation by “Groundwater Pump and Treatment” (ex-situ) may be considered.
Refer to Table 7 for the estimated Level D cost. The cost estimate is based on an estimated
2,020 tonnes of contaminated soil within Area A and 22,800 tonnes within Area B for a total of
24,820 tonnes, as well as operation of an ex-situ treatment system for contaminated
groundwater capable of treating 100,000 litres/day for a period of 8 weeks. The cost estimates
do not include the engineering cost for the preparation of remediation specifications, tendering
support, site inspections or monitoring. The required timeframe is also added as a decision

making tool for selection of remedial option.

Excavation and Off-site Disposal $50 - 100 $1.24 to $2.48 3 months
(ex-situ) ‘ million
Biopile (ex-situ) $30-90 §745,000 to $2.23 | 1-2 years
million ;

Landfarming (ex-situ) $30 - 60 $745,000 to $1.49 | 1-2 years

: million
Enhanced Aerobic $20-30 $500,000 to 2-5 years
Biodegradation (in-situ) $745,000
Chemical Oxidation (15CO) $30-40 $745,000 to 8-12 months
(in-situ) $995,000
Groundwater Pump and $3.000 to $24,000 - $40,000 | 8 weeks (for mass
Treatment (ex-situ) $5,000/week removal)

5.4  Recommended Remedial Option

In the selection of the available options, factors such as contaminated soil quantity, magnitude of
contamination (concentration) compared to the reference standards, depth of contamination, soil .
stratigraphy as well as aspects such as technical feasibility, reliability, capital and operation costs,
timeframe, and approval requirements are considered. Based on the available information, a
combination of in-situ and ex-situ options is recommended. This recommendation includes:

Area A/A’:

1. “Excavation and Off-Site Disposal” or on-site landfarming of shallow soil contamination;
2. Chemical Oxidation in Area A’ and simultaneously with the injection in Area B to address
the groundwater contamination.
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Supplemental Subsurface Investigation ~ Timminco Metals, Haley, Ontario FINAL

Area B/B’:

1.

Advancement of a trench starting from a point down-gradient of borehole BH29, where
free product was observed, extending towards north and south to a total length of 40 m
.50 m and depth of 5 m - 6 m intercepting the groundwater contamination plume;
“Excavation and Off-Site Disposal” of contaminated soil which is excavated from the
trench area: and “Groundwater Pump and Treatment” for the groundwater dewatered
from the trench. Continued pumping/treatment until free product removal is completed
and efficiency of mass removal is reduced significantly. Eight weeks of pump/treatment is
assumed. Groundwater monitoring can be completed before and after the pumping
period to evaluate the efficiency of the system and the need for further remedial action
(item 2).

In-situ Chemical Oxidation upon completion of Groundwater Pump and Treatment,
when free products are removed and petroleum hydrocarbon concentrations in
groundwater are reduced.

The following considerations should be noted:

Due to the presence of a shallow groundwater level (0.9 m — 3.0 m bgs), relatively deep
soil contamination (2.0 m - 6.0 m bgs), and a silty sand overburden material with slope
failure potential, slope stability measures will likely be required for deep excavations.
Dewatering of the trench will increase the hydraulic gradient towards the excavation
which will accelerate flow of contaminated groundwater. Frequent cycling (on/off) of the
pumping system will enhance flushing out the residual contamination adsorbed to the soil
particles.

WESA also recommends the following:

Prior to commencement of “Excavation and Off-site Disposal” option: Advancement of a
laterally small-scale but deep excavation (approximately 6 m deep) to evaluate the level
of slope stability required upon construction of the intercepting trench. To avoid handling
of contaminated soil and groundwater prior to actual remediation, this evaluation can be
conducted within the non-impacted area. '

Prior to commencement of in-situ “Chemical Oxidation”: Completion of a pilot scale test
to evaluate the appropriateness of this remedial option in terms of oxidant selection, in-
ground distribution and chemical reactivity.

W WESA
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6.0

CONCLUSIONS

A Supplemental Subsurface Investigation was conducted to delineate the extent of soil and
groundwater contamination at the Timminco’s former mining and industrial facility located at

962 Magnesium Road in Haley, Ontario, as well as to prepare a Remedial Options Analysis to
address the identified soil and groundwater contamination. Presence of soil and groundwater
contamination by petrole<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>