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Dear Ms. Beaulieu,

Attached all the documents included in the request for the amendment of the expansion of the
actual fuel storage facility at the Meliadine Gold Project.

- The cover letter for the application

- The Application form for the license amendment Meliadine Fuel Storage Area Expansion

- The Non-Technical Summary Fuel Storage Expansion (English and Inuktitut)

- The Technical Specs for construction Meliadine Fuel Storage

- Documents relative to the Application : NIRB screening decision report, NPC Conformity-
IMLE, Consultations and Meetings for community

- Figures showing the location and the construction of the bladders and their secondary
containments

- Documents relative to the technical aspect : Artic King Specifications (bladders
specifications), Berm layout, English 2009 Artic King Manual

Should you have any questions or require any additional information, please don’t hesitate to
contact me.

Best regards,

Sylvain Doire

Environmental Coordinator
Agnico-Eagle Mines Ltd. Meliadine Project

20, route 395

Cadillac (Québec), JOY 1CO

Off : (819) 759-3700 #5186 Cel : (819) 279-3192

sdoire@agnico-eagle.com
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October 18th, 2011

Attn. Phyllis Beaulieu
Nunavut Water Board
P.O. Box 119

Gjoa Haven, Nunavut
X0B 0JO

Amendment to Water Licence 2BB-MEL0914: Request for the expansion of the actual Fuel Storage Facility

at the Meliadine Gold Project

Dear Ms. Beaulieu,

The Meliadine Project is still evolving and to have the possibility to continue the bulk sample and progressing
in the deposit evaluation during the year of 2012 we will need a sufficient diesel fuel reserve on site. The
following letter is a request for a minor amendment to the existing license.

That request is essentially to have the possibility to install eight new bladders of 113 000 liters and eight
news rigid double-walled tanks. A new pre-fab secondary containment provide by the supplier of the
bladders will be install prior of the bladders positioning. The steel tanks will be aligning with the existing
eleven Enviro-tanks already in place on the Meliadine West property.

See the attached files: The Application form, the non-technical summary and the technical specifications of
construction material. The figures showing the installation of the bladders, the rigid tanks and the lined

berms. You will find also all the technical specifications of the bladders and the secondary containment.

Yours sincerely,

Sylvain Doire

Agnico-Eagle Mines Ltd. Meliadine Project

20, route 395

Cadillac (Québec), JOY 1CO

Off : (819) 759-3700 #5186 Cel : (819) 279-3192

Cc. Eric Lamontagne
John Witteman

sdoire@agnico-eagle.com

Meliadine Gold Project, Agnico-Eagle Mines Limited, P.O. Box 879, Rankin Inlet, Nunavut XOC 0GO ph. 867 645 2920 fax 867 645 2925
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SCREENING DECISION REPORT
NIRB FILE NO.: 07EN044

NIRB File No.: 07EN044
KIA File No.: KVCL102J168
July 3, 2007

Tongola Sandy
President — Kivallig Inuit Association
Rankin Inlet, Nunavut

Via email: tsandy@Kkivalliginuit.ca

Re: Screening Decision for Comaplex Minerals Corporation — Meliadine West Gold
Underground Exploration and Bulk Sample

Dear President Sandy:

The primary objectives of the Nunavut Land Claims Agreement are set out in section 12.2.5 of the Land
Claims Agreement. This section reads:

In carrying out its functions, the primary objectives of NIRB shall be at all times to protect and promote
the existing and future well-being of the residents and communities of the Nunavut Settlement Area, and
to protect the ecosystemic integrity of the Nunavut Settlement Area. NIRB shall take into account the
well-being of the residents of Canada outside the Nunavut Settlement Area.

Section 12.4.4 of the Nunavut Land Claim Agreement states:

Upon receipt of a project proposal, NIRB shall screen the proposal and indicate to the Minister in writing
that:
a) the proposal may be processed without a review under Part 5 or 6; NIRB may recommend
specific terms and conditions to be attached to any approval, reflecting the primary objectives
set out in Section 12.2.5;
b) the proposal requires review under Part 5 or 6; NIRB shall identify particular issues or
concerns which should be considered in such a review;
C) the proposal is insufficiently developed to permit proper screening, and should be returned to
the proponent for clarification; or
d) the potential adverse impacts of the proposal are so unacceptable that it should be modified or
abandoned.
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NIRB Assessment and Decision

After a thorough assessment of all material provided to the Board (please see Procedural History and
Project Activities in Appendix B), in accordance with the principles identified within section 12.4.2 of the
NLCA, the decision of the Board as per section 12.4.4 of the NLCA is:

12.4.4 (a): the proposal may be processed without a review under Part 5 or 6; NIRB may
recommend specific terms and conditions to be attached to any approval, reflecting the primary
objectives set out in Section 12.2.5

Recommended Project-Specific Terms and Conditions, pursuant to 12.4.4(a) of the NLCA

The Board is recommending the following or similar project-specific terms and conditions be imposed
upon the Proponent through all relevant legislation:

1. Comaplex Minerals Corporation (the Proponent) shall otherwise operate in accordance with all
commitments stated in all documentation provided to NIRB, namely:

a. Correspondence dated June 15, 2007 from Mark Balog to Carolanne Inglis-McQuay
regarding the Response to Reviewer Comments — Meliadine West Underground
Exploration and Bulk Sampling Program NIRB # 07EN044

i. Attachment A: J.S. Redpath letter to NIRB re: Mine Rescue Plan
ii. Attachment B: Comaplex Waste Management Plan
iii. Attachment D: Nuna / M&T Environmental Procedures Manual

b. Application to Conduct Underground Mineral Exploration and Assemble a Bulk Sample,
dated May 2007

c. Field Operations — Advanced Exploration: Drilling Environmental Management System
Meliadine West Gold Project, dated May 2007

d. Fuel Management and Spill Contingency Plan Comaplex Minerals Corp. Meliadine West
Project, dated January 2007

e. Application to Access Inuit Owned Lands and Water Use

2. The Proponent shall maintain a copy of this Screening Decision at the site of operation at all
times.

3. The Proponent shall forward copies to NIRB of all authorizations obtained and required for this
project prior to the commencement of the project.

4. The Proponent shall operate the project in accordance with all applicable Acts, Regulations and
Guidelines.

5. The Proponent shall submit an annual report with copies provided to the NIRB, INAC, the KIA,
and the Government of Nunavut — Department of Environment (GN-DOE), by January 31 each
year that the project is in operation, commencing January 31, 2008. The report must contain, but
not be limited to, the following information:

a. A summary of activities undertaken for the year, including any progressive reclamation
work undertaken, and a work plan for the following year —site photos should be provided
where relevant;

b. A summary of how the Proponent has complied with NIRB conditions contained within
this Screening Decision.

c. Results from the Mitigation and Monitoring Program:
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7.

i. An analysis of the impact of the project upon the bio-physical and socio-
economic environments, including the cumulative impacts from other activities
within the project area;

ii. An analysis of the effectiveness of mitigation measures;

iii. The identification of any unanticipated environmental impacts (if any) and any
follow-up required (if relevant);

iv. Compliance with applicable regulations and all authorizations associated with the
project activities, including any exceedences of CCME-FWAL criteria (as
reported to Environment Canada, the Nunavut Water Board, and the Department
of Fisheries and Oceans Canada)

v. Any necessary adaptive mitigation strategies employed (if relevant);

vi. Any modifications made to the Mitigation and Monitoring Program;

vii. Description of the progress made on the development of component-specific
thresholds used to determine the necessity for adaptive mitigation and
management strategies.

d. A summary of community consultations undertaken and the results; and
e. A summary of site-visits by inspectors with results and follow-up actions.

Mitigation and Monitoring Program
a. Prior to commencement of the Underground Exploration and Bulk Sample project
proposal activities, the Proponent shall develop a comprehensive Mitigation and
Monitoring Program for the project proposal. As indicated in the Application to Conduct
Underground Mineral Exploration and Assemble a Bulk Sample, dated May 2007, this is
anticipated to be on July 16, 2007. This Mitigation and Monitoring Program must be
developed for all stages of the project activities, including construction, operation,
closure, and post-closure. The Mitigation and Monitoring Program should be developed
in accordance with the following objectives:
i. To detect unanticipated environmental impacts (if any)
ii. To assess the effectiveness of proposed mitigation and the need to modify the
measures or implement contingency plans
b. The Mitigation and Monitoring Program must monitor in accordance with the Monitoring
Plan described on pgs 44 and 45 of the Application to Conduct Underground Mineral
Exploration and Assemble a Bulk Sample, dated May 2007 but must be updated to
include monitoring for those components identified as being potentially impacted (pg
38):
i. Airquality
ii. Noise
iii. Vegetation
iv. Wildlife and critical wildlife habitat
v. Water quality including acid rock drainage, metal leaching and ammonia run-off
c. The Mitigation and Monitoring Program may contain elements of the Environmental
Management System, but must be operated as a stand-alone program.
d. The Mitigation and Monitoring Program must identify component-specific thresholds
that will be used to determine the necessity for adaptive mitigation and management
strategies.

The Proponent shall ensure that all hazardous material is managed, removed from site and
disposed in accordance with the Environmental Protection Act (EPA), the Nunavut Territorial
Regulations and Guidelines, and the Nunavut Hazardous Waste Disposal Manual.
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8.

10.

11.

12.

The Proponent shall ensure that the disposal of combustible camp wastes comply with the
Canadian Wide Standards for Dioxins and Furans, and the Canadian Wide Standards for
Mercury. Efforts made to achieve compliance shall be reported to the NIRB as part of the annual
report.

Between May 15 and July 15 of each year, the Proponent shall suspend operations (such as
blasting, flights by aircraft at any altitude below 610m, and the use of mechanized vehicles) if
wildlife monitoring indicates that caribou cows and/or calves are within 1km of project
operations.

During the migration of caribou, the Proponent shall not conduct any operation so as to block or
cause substantial diversion to migration.

During the migration of caribou, the Proponent must cease all activities within 1km of migrating
caribou.

The Proponent is prohibited to conduct aircraft flights below 610m except for takeoffs and
landings and is prohibited to allow aircraft take-offs if wildlife monitoring indicates presence of
caribou within 1km of the ice airstrip or helipad.

The Proponent shall adhere to conditions stated in attached Appendix A Archaeological and
Palaeontological Resources — Terms and Conditions for Land Use Permit Holders.

Other NIRB Concerns and Recommendations

In addition to the project-specific terms and conditions, the Board is recommending the following:

1. The Kivallig Inuit Association (KIA) impose mitigation measures and/or conditions upon the
Proponent pursuant to the Commercial Lease (KVCL102J168) which reduce the likelihood of adverse
impacts to:

a. Water quality — from drilling activities, explosives use, waste rock and portal rock storage
and usage, construction activities, waste disposal, fuel storage and fuel transfer

b. Vegetation — from water deposition activities and abandonment and restoration activities

c. Air quality — from incineration activities

d. Wildlife and wildlife habitat — from overland hauling activities, general use of the project
area, aircraft activities

e. Navigable waters

f.  Human health and safety — from underground bulk sampling activities

2. The KIA should consider the importance of conducting regular Land Use Inspections, pursuant to the
authority of the Commercial Lease (KVVCL102J168), while the project is in operation. The Land Use
Inspections should be focused on ensuring the Proponent is in compliance with the conditions
imposed through the Commercial Lease.

3. The Nunavut Water Board (NWB) must review all geochemical analysis data pertaining to the waste
rock and ore body samples prior to the issuance of the amendment to the water license (2BE-
MELOQ709). The review must consider appropriate conditions, mitigation measures and monitoring
protocols to reduce the potential for adverse effects to water quality from Acid Rock Drainage (ARD)
and/or Metal Leaching (ML).
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4.

During the amendment to the water license (2BE-MEL0709), the NWB must ensure an appropriate
quality assurance / quality control (QA/QC) program is developed by the Proponent to test for water
quality in the run off from waste rock, ore piles, disposal sites and the camp-site. NIRB is
recommending the use of berms to collect runoff in the immediate locations around the ore stockpile
and waste rock areas. If the collected runoff is deposited onto the tundra through spray irrigation
techniques, the Proponent should conduct water quality monitoring downstream of the irrigation
locations using the Canadian Council of Ministers for the Environment Guidelines for the Protection
of Freshwater Aquatic Life (CCME-FWAL).

Regulatory Requirements

The Proponent is also advised that the following legislation may apply to the project:

1.

The Migratory Birds Convention Act and Migratory Birds Regulations which state that no person
disturb or destroy the nests or eggs of migratory birds, and that no person shall deposit or permit to be
deposited oil, oil wastes or any other substance harmful to migratory birds in any waters or any area
frequented by migratory birds (http://laws.justice.gc.ca/en/showtdm/cs/M-7.01)

Section 36(3) of the Fisheries Act (http://laws.justice.gc.ca/en/showtdm/cs/F-14///en) which states
that no person shall deposit or permit the deposit of a deleterious substance in any type in water
frequented by fish or in any place under any conditions where the deleterious substance may enter
such a water body.

The Canadian Environmental Protection Act (http://laws.justice.gc.ca/en/C-15.31/index.html)

The Species at Risk Act (http://laws.justice.gc.ca/en/showtdm/cs/S-15.3).

The Nunavut Act (http://laws.justice.gc.ca/en/showtdm/cs/N-28.6) which requires that no person alter
or disturb any archaeological or palaeontological sites in Nunavut unless permission is first granted
through the permitting process.

The Transportation of Dangerous Goods Regulations, Transportation of Dangerous Goods Act
(http://www.tc.gc.ca/tdg/menu.htm), and the Environmental Protection Act
(http://laws.justice.gc.ca/en/C-15.31/text.html) which present the requirements for the handling,
storing, managing and transportation of dangerous goods, including hazardous wastes, fuel and
contaminated material.

Validity of Land Claims Agreement

Section 2.12.2
Where there is any inconsistency or conflict between any federal, territorial and local government laws,
and the Agreement, the Agreement shall prevail to the extent of the inconsistency or conflict.

Dated July 3, 2007 at Sanikiluag, NU.

N e

Lucassie Arragutainag, A/Chair
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Appendix A
Archaeological and Palaeontological Resources Terms and Conditions for Land Use Permit
Holders

Lo
Nunavut

BACKGROUND: Archaeology
As stated in Article 33 of the Nunavut Land Claims Agreement:

The archaeological record of the Inuit of Nunavut is a record of Inuit use and occupancy of lands and
resources through time. The evidence associated with their use and occupancy represents a cultural,
historical and ethnographic heritage of Inuit society and, as such, Government recognizes that Inuit have a
special relationship with such evidence, which shall be expressed in terms of special rights and
responsibilities. [33.2.1]

The archaeological record of Nunavut is of spiritual, cultural, religious and educational importance to
Inuit. Accordingly, the identification, protection and conservation of archaeological sites and specimens
and the interpretation of the archaeological record is of primary importance to Inuit and their involvement
is both desirable and necessary. [33.2.2]

In recognition of the cultural, spiritual and religious importance of certain areas in Nunavut to Inuit, Inuit
have special rights and interests in these areas as defined by Article 33 of the Nunavut Land Claims
Agreement. [33.2.5]

BACKGROUND: Palaeontology
Under the Nunavut Actl, the federal Government can make regulations for the protection, care and
preservation of palaeontological sites and specimens in Nunavut. Under the Nunavut Archaeological and
Palaeontological Sites Regulations2, it is illegal to alter or disturb any palaeontological site in Nunavut
unless permission is first granted through the permitting process.

Definitions

As defined in the Nunavut Archaeological and Palaeontological Sites Regulations, the following
definitions apply:

1s.51(1)
2 P.C.2001-1111 14 June, 2001
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“archaeological site” means a place where an archaeological artifact is found.

“archaeological artifact” means any tangible evidence of human activity that is more than 50 years
old and in respect of which an unbroken chain of possession or regular pattern of usage cannot be
demonstrated, and includes a Denesuline archaeological specimen referred to in section 40.4.9 of the
Nunavut Land Claims Agreement.

“palaeontological site” means a site where a fossil is found.

“fossil” includes:
(a) natural casts
(b) preserved tracks, coprolites and plant remains; and
(c) the preserved shells and exoskeletons of invertebrates and the eggs, teeth and bones of
vertebrates.

Terms and Conditions

1) The permittee shall not operate any vehicle over a known or suspected archaeological or
palaeontological site.

2) The permittee shall not remove, disturb, or displace any archaeological artifact or site, or any fossil
or palaeontological site.

3) The permittee shall immediately contact the Department of Culture, Language, Elders and Youth
(867) 934-2046 or (867) 975-5500 or 1 (866) 934-2035 should an archaeological site or
specimen, or a palaeontological site or fossil be encountered or disturbed by any land use activity.

4) The permittee shall immediately cease any activity that disturbs an archaeological or
palaeontological site encountered during the course of a land use operation, until permitted to
proceed with the authorization of the Department of Culture, Language, Elders and Youth,
Government of Nunavut.

5) The permittee shall follow the direction of the Department of Culture, Language, Elders and Youth
and DIAND in restoring disturbed archaeological or palaeontological sites to an acceptable
condition.

6) The permittee shall provide all information requested by the Department of Culture, Language,
Elders and Youth concerning all archaeological sites or artifacts and all palaeontological sites and
fossils encountered in the course of any land use activity.

7) The permittee shall make best efforts to ensure that all persons working under authority of the
permit are aware of these conditions concerning archaeological sites and artifacts, and
palaeontological sites and fossils.

8) The permittee shall avoid the known archaeological and/or palaeontological sites listed in
Attachment 1.

9) The permittee shall have an archaeologist or palaeontologist perform the following functions, as
required by the Department of Culture, Language, Elders and Youth:
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o

survey

inventory and documentation of the archaeological or palaeontological resources of the land
use area

assessment of potential for damage to archaeological or palaeontological sites

mitigation

marking boundaries of archaeological or palaeontological sites

site restoration

o

o a0

The Department of Culture, Language, Elders and Youth shall authorize by way of a Nunavut
Archaeologist Permit or a Nunavut Palaeontologist Permit, all procedures subsumed under the above
operations.
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Appendix B
Procedural History and Project Activities

Procedural History

On May 3, 2007 the Nunavut Impact Review Board (NIRB or Board) received the Meliadine West Gold
Underground Exploration and Bulk Sample (Bulk Sample) project proposal from Comaplex Minerals
Corporation (Comaplex). On May 10, 2007 an application for this project proposal was forwarded to
NIRB by the Kivallig Inuit Association, and on May 14, 2007 NIRB was notified by the Nunavut
Planning Commission that the project proposal had received a positive conformity determination
(Keewatin Regional Land Use Plan). NIRB has assigned this project proposal file number, 07EN044.

NIRB requested that interested Parties review the application and provide NIRB with comments by June
6, 2007 regarding:
= Whether the project proposal is likely to arouse significant public concern; and if so, why;
=  Whether the project proposal is likely to cause significant adverse eco-systemic and socio-
economic effects; and if so, why;
= Whether the project is of a type where the potential adverse effects are highly predictable and
mitigable with known technology, (please provide any recommended mitigation measures); and
= Any matter of importance to the Party related to the project proposal.

On or before June 6, 2007 NIRB received comments from the following interested Parties (see Comments
and Concerns):

Health Canada

Environment Canada

Transport Canada

Natural Resources Canada

The Government of Nunavut Department of Environment

The Government of Nunavut Airports

The Kivallig Inuit Association

NookrwdE

All comments provided to NIRB regarding this project proposal can be viewed on NIRB’s ftp-site, at the
following location: ftp://ftp.nunavut.ca/nirb/NIRB_SCREENINGS/COMPLETED_SCREENINGS/

On June 7, 2007 NIRB provided an opportunity for the Proponent to respond to the Parties’ concerns.
The Proponent provided a response to each Party's concerns on June 15, 2007. The Proponent responded
to the Parties’ comments and concerns by providing the following documentation:

1. Correspondence dated June 15, 2007 from Mark Balog to Carolanne Inglis-McQuay regarding
the Response to Reviewer Comments — Meliadine West Underground Exploration and Bulk
Sampling Program NIRB # 07EN044
Attachment A: J.S. Redpath letter to NIRB re: Mine Rescue Plan
Attachment B: Comaplex Waste Management Plan
Attachment C: Meliadine West camp incinerator specs
Attachment D: Nuna / M&T Environmental Procedures Manual
Attachment E: site air photo with hydrology

ok~ wN
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Project Activities

The following is a summary of the main project activities®:

Overburden removal

Use of existing 2.7km all-weather road

Increase in personnel use (18-25 people) of existing camp, and construction of minor upgrades to
camp (covered under existing permits)

Transportation to project site of 150-250 tonnes of equipment for underground operations

Fuel transportation from Rankin Inlet via overland haul route

Fuel storage of approximately 1 million litres of fuel (diesel, fuel oil, aviation, gasoline, propane)
Explosives transportation

Total explosives use of approximately 115,000 kg; on-site storage facilities (magazines) for
approximately 36,000kg

Chemical transportation and storage of approximately 68,000kg of calcium chloride

Portal and underground ramp construction

On-site sample processing of approximately 12,860kg of mineralized rock

Off-site sample processing of a 10 tonne sample of mineralized rock

Use of some waste rock as construction material for pads and road beds and excess waste rock to
be stored on waste rock pad

Ore storage on ore pad adjacent to ramp portal

Stockpiles of topsoil, and frozen and unfrozen till

Abandonment and site restoration

The project is located in the Kivallig Region, and the nearest communities are Chesterfield Inlet and
Rankin Inlet.

3 As described in May 2007 Project Proposal — Application to Conduct Underground Mineral Exploration and
Assemble a Bulk Sample and NIRB Part 1 Summary Application Form in English
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Nunavut Planning Commission
Nunavunmi Parnaiyiit

May 8, 2009

Ms. Leslie Payette

Manager, Environmental Administration
Nunavut Impact Review Board

P.O. Box 1360

Cambridge Bay, NU., X0B 0CO

Fax # 867 983 2594

Ms. Phyllis Beaulieu

Manager of Licensing

Nunavut Water Board

P.O. Box 119

Gjoa Haven, NU., X0B 1J0

Fax # 867 360 6369

Dear Ms. Payette, Ms. Beaulieu

Re: NWB File # 2BB MEL0709 Renewal Comaplex Minerals — Meliadine
West Gold Project

The NPC has completed its review of the above noted project proposal. It
conforms to the Keewatin Regional Land Use Plan (KRLUP), subject to the
attached.

By this letter and additional enclosures, the NPC is forwarding the project
proposal with this determination to NIRB for screening.

The applicant has undertaken to comply with the attached requirements. The
authorizing agencies to which this letter is addressed are responsible under the
Nunavut Land Claims Agreement to implement any of the attached requirements
by incorporating the requirements directly, or otherwise ensuring that they must
be met, in the terms and conditions of any authorizations issued.

My office would be pleased to discuss with these agencies how best to
implement these requirements and to review any draft authorizations that the
agencies wish to provide for that purpose.





This conformity determination applies only to the above noted applications as
submitted. Therefore, the proponent must ensure other applications for a permit
under this project proposal not listed above are forwarded to NPC for a
conformity determination against the KRLUP, and please notify the NPC
immediately if any material change to the project proposal is made before
authorizations are issued.

Yours Truly,

Gitec il

Brian Aglukark, Director Regional Planning
NPC, Arviat

CC. Mr. Mark Balog, Comaplex Minerals Corp





		May 8, 2009

		Re:  NWB File # 2BB MEL0709 Renewal Comaplex Minerals – Meliadine West Gold Project
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45 oz. Fabric Specifications

STANDARD

Base Fabric Nylon

Base Fabric Weight 13.0 oz./yd?

Coating

Finished Coated Weight Zg Ige;l;e/r;olyg rethane
ASTM D-751 0 0zya" =

Tongue Tear

ASTM D-751 40/40 Ibs.

3 x 8" sample size "

Strip Tensile

ASTM D-751 700/600 Ibs./in

Cut Strip Method
Adhesion (min)

ASTM D-751 50 Ibs./in

Dielectric Weld

Low Temperaure Bend Test Pass @ -58° F. (-46° C.)
Eg(;lfi?l%.z.?, MIL-T 52983 Pass 5 seconds
:gr_:_(lz\';lulrje_%elastance 295 |bs.

Dead Load Seam Strength

160° E./71° C 2" overlap seam 125 Ibs./in.

Diffusion Rate 5
ASTM D-814 (Fuel B) 0.02 fl oz/ft2/24 hrs.
Color Tan

The following fluids are acceptable for containment in tanks: Jet A, Jet B, JP-1, JP-4, JP-8,
Kerosene, Diesel fuels with less than 40% aromatic content and isopropyl alcohol.

Specifications subject to change without notice. INDUSTRIE

last modified: July 28, 2008






Consultations and Meetings
for

Community, Regulatory Agencies and Elders

1995-2011





Date Place Parties present and subjects of meeting

1995

1 May Rankin Inlet KIA, WMC, Cumberland, Comaplex; history of exploration and prospect
of WMC entering the Project on western lands.

1996

10 January Rankin Inlet KIA, WMC, Cumberland, Comaplex; Project status report and notice of
manpower needs.

29-31 March Rankin Inlet Nunavut Mining Forum; Project status report; Project booth at trade
fair.

1 April Chesterfield Inlet Public, KIA, Hamlet, HTO, CLARC; Project status report and notice of
manpower needs.

2 April Rankin Inlet Public, KIA, CLARC, HTQ'’s, Fed. & Ter. govt, WMC; day long review of
environmental studies.

2 December Chesterfield Inlet Public, KIA, CLARC, Hamlet, HTO; Project status report and notice of
manpower needs.

3 December Rankin Inlet Public, KIA, CLARC, HTO; Project status report and notice of manpower
needs.

1997

21-23 March Rankin Inlet Kivallig Mining Round Table; Project status and emphasis on mine
readiness training.

25 March Rankin Inlet Public, CLARC, KIA Board.

19-20 April Igaluit Nunavut Mining Conference; Project status report.

13 May Rankin Inlet Public, KIA, CLARC, HTO; current year exploration program and
manpower needs.

14 May Chesterfield Inlet Public, KIA, Hamlet, HTO, CLARC; current year exploration program and
manpower needs.

11 June Coral Harbour Briefing KIA Board of Directors on regional demography research and
how it relates to mine work force needs.

28 June Rankin Inlet Public reception for Sir Arvi Parbo, Chair to WMC Limited Board.

28 August Rankin Inlet Public reception with WMC senior management visiting from Australia.

23 October Rankin Inlet Inaugural dinner meeting with Elders’ Steering Committee for
Traditional Knowledge.

6 November Rankin Inlet Project briefing to Keewatin Wildlife Fed. executive committee.

9 December Rankin Inlet Meeting #2 of the Elders’ Steering Committee for Traditional
Knowledge.

1998

7 January Rankin Inlet Public, Hamlet, KIA, HTO, CLARC; Project status report.

8 January Chesterfield Inlet Public, KIA, Hamlet, CLARC; Project status report.

28 March Cambridge Bay Nunavut Mining Symposium; Project status report.

2 April Rankin Inlet HTO’s for Rankin and Chesterfield, KIA, CLARC, DFO, DRWED; review
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Date Place Parties present and subjects of meeting
environmental baseline studies.

23 June Rankin Inlet Joint meeting of the Rankin Inlet and Chesterfield Inlet CLARCs to
review underground exploration application (since withdrawn); public
meeting in afternoon and evening to brief Rankin Inlet businesses and
residents on underground exploration application.

25 June Chesterfield Inlet Project briefing to Chesterfield Inlet Hamlet Council; evening meeting
to brief Chesterfield residents on underground exploration application
(since withdrawn).

6 July Rankin Inlet Brief Rankin Inlet Hamlet Council on underground exploration program
and need to store fuel in barge overwintering in Melvin Bay (plans
since cancelled).

8 July Meliadine Camp Overall Project briefing to DIAND Minister, the Hon. Stewart and
Nunavut leadership- Josie Karetak-Lindell MP for Nunavut; NWT
Finance Minister and MLA for Rankin Inlet, the Hon. John Todd.

5 August Rankin Inlet Dinner meeting #3 of the Elders’ Steering Committee for Traditional
Knowledge; review Project and proposed archaeological survey of
proposed test pit area.

2 October Rankin Inlet Dinner meeting #4 of the Elders’ Steering Committee for Traditional
Knowledge; review Project and results of archaeological survey of
proposed test pit area.

21 October Rankin Inlet Meeting with Hamlet Coordinating Committee (reps. of all the service
agencies in Rankin Inlet) to review Project and its current effects on
the social fabric of the community.

1999

13 January Rankin Inlet KIA, CLARC, public; review Project results for 1998 and plans for 1999.

14 January Chesterfield Inlet KIA, CLARC, public; review Project results for 1998 and plans for 1999.

14 April Rankin Inlet Workshop with stakeholders from Rankin Inlet, Chesterfield 1997. Inlet
and Kivallig region plus relevant government agencies to review
environmental study results of 1998 studies and plans for 1999.

11 April Arviat Review regional gold exploration program for 1999 with Hamlet
Council and HTO.

14 September  Rankin Inlet Meeting #5 of the Elders’ Steering Committee for Traditional
Knowledge; review Project and receive final report on completed
Traditional Knowledge Study of Project area.

2000

7 January Rankin Inlet KIA, CLARC, public; review Project results for 1999 and plans for 2000.

22 May Arviat Review regional gold exploration program for 1999 with Hamlet
Council and HTO.

23 May Rankin Inlet Workshop with stakeholders from Rankin Inlet, Chesterfield Inlet and

Meliadine Gold Project
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Parties present and subjects of meeting

23 May

Chesterfield Inlet

KIA, CLARC, public; review Project results for 1999 and plans for 2000.

13 November  Rankin Inlet Nunavut Mining Symposium public talk on the need for mine related
training; Project update to symposium delegates.

2001

10 April Rankin Inlet Workshop with stakeholders from Rankin Inlet, Chesterfield Inlet and
Kivalliq region plus relevant government agencies to review
environmental study results of 2000 studies and plans for 2001; public
meeting to review Project results for 2000 and plans for 2001.

2002

7 January Rankin Inlet KIA, CLARC, public meeting to review 2001 work and Project status.

8 January Chesterfield Inlet KIA, CLARC, public meeting to review 2001 work and Project status.

27 June Rankin Inlet KIA commercial lease signing.

26 November  Chesterfield Inlet KIA, CLARC, public meeting to review 2002 work and Project status.

28 November  Rankin Inlet KIA, CLARC, public meeting to review 2001 work and Project status
including camp closure.

2003

12 May Rankin Inlet KIA, CLARC, public meeting to review Project status focusing on
impending sale of Project

13 May Chesterfield Inlet KIA, CLARC, public meeting to review Project status focusing on
impending sale of Project.

16 July Rankin Inlet Teleconference from KIA between Rankin Inlet, Chesterfield Inlet,
Denver (WMC), and Calgary (Comaplex) to announce and discuss
Comaplex/WMC agreement on sale of WMC Canadian interests to
Comaplex.

3 November Rankin Inlet KIA, CLARC, public review of new directions of Project under Comaplex
control

2004

27 July Rankin Inlet Brief KIA on status of the Project.

21 October Rankin Inlet Presentation on Project status to KIA Board of Directors with a request
for a proposal of motion to support a future road from Rankin to the
Tiriganiaqg deposit site.

21 October Rankin Inlet Town hall public meeting presenting the results of the 2004
exploration program and the proposed plans for 2005.

2005

3 June Rankin Inlet Presenting the plans for the 2005 exploration program.

29 July Rankin Inlet Present Project update to the KIA.

2006
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30 July Rankin Inlet Project presentation to the Rankin Inlet Hamlet Council.

27 March Rankin Inlet Town hall public meeting on the Project plans for the 2006 exploration
program.

2007

26 March Chesterfield Inlet Presentation to the KIA Board of Directors on the proposed
underground program and 2007 Meliadine West exploration plans.
Verbal Motion of Support from the Board.

27 March Rankin Inlet Presentation of the proposed 2007 Meliadine West exploration
program to the Rankin Inlet CLARC.

28 March Rankin Inlet Presentation of the proposed 2007 Meliadine West exploration
program to the Kivallig Chamber of Commerce.

28 March Rankin Inlet Town hall meeting - presentation of the proposed 2007 Meliadine
West exploration program.

4 July Rankin Inlet Elders Luncheon at Nunavut Arctic College. Project overview and
immediate project plans for U/G exploration was presented by Mark
Balog with a PPT slide show.
Issues that were raised:
- employment opportunities for young people,
- all-season road location and utility for other projects,
- soapstone from Nfld.
Attendees: Hamlet Elders including Mr/Mrs Tatty, Mr/Mrs. Itinuar,
Mr/Mrs Kabvitok, Mrs. Pissuk, others: Comaplex Minerals: Mark Balog,
Ben Hubert. Arranged by John Hickes.

4 July Rankin Inlet Briefing on Project Status to Hamlet Council with specific discussions
on road alignment and overwinter fuel storage in barge.

26 July Rankin Inlet Town hall type meeting with NTCL to discuss winter fuel storage in
barge.

23 August Rankin Inlet Town hall type meeting with NTCL to discuss winter fuel storage in
barge (cancelled due to weather).

27 September  Rankin Inlet Town hall type meeting with NTCL to discuss winter fuel storage in
barge.

28 September  Rankin Inlet KIA meeting with J. Lindell. Update on the meetings of the last few
days.

24 October Rankin Inlet KIA meeting with L. Manzo, J. Lindell, update on the Project and
discussion of ongoing issues with various groups.

25 October Rankin Inlet KIA Board of Directors — update on the Project with projections of
possible future plans.

2008

26 March Rankin Inlet Presentation to the Kivallig Inuit Association personnel and the Rankin
Inlet CLARC on progress at Meliadine West.

27 March Rankin Inlet Presentation of the Meliadine West Project progress to the Kivalliq

Chamber of Commerce at their AGM.
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8 April

Igaluit

Nunavut Mining Symposium; presentation to industry and all
regulatory boards with Project update.

10 April

Camp

Kivallig Outreach Program (Kevin Sanguine); 8 young people, 3 elders
into camp by snowmobile for visit, including underground.

8 July

Rankin Inlet

Presentation to the Kivallig Inuit Association on the Project and
discussion on the environmental and regulatory issues.

16 July

Camp

Elders’ tour to the Meliadine West Project site. People who attended
were Moses Aliyak, Robert Tatty, Remi Nakokti, Paul Kanuyak, John
Hickes. All were taken underground for a full tour.

25 August

Rankin Inlet

Meet Kivalliq Inuit Association with KIA.

26 August

Camp

Underground tour for Kivallig Inuit Association. Manzo Kivalliq Inuit
Association Director, L. Kusugak (Rankin Inlet mayor), T. Manernaluk
(elder) and H. Tatty (elder).

28 August

Rankin Inlet

Town hall update meeting on status of Project.

11 September

2009
March 31

Rankin Inlet

Meeting with the KIA.

Igaluit

Nunavut Mining Symposium; presentation to industry and all
regulatory boards with Project update.

May 6-8

Rankin Inlet

Multidisciplinary Advisory Group (MDAG), chairs be Bernie Maclssac,
INAC: all regulatory groups in attendance. Presented the Project and
All-Weather Road to regulators. Met regulators who will work on
Project, including Jackson Lindell and Stephen Hartman, KIA, and Keith
Morrison and Jorgan Aitaok, NTI.

May 21

Rankin Inlet

Town hall update meeting. 13 people.

June 17

Rankin Inlet

Presentation to the CLARC on the Project. Attendees: Hamish Tatti,
Celestino Mukpah, Jack Karitok, Jerome Tattuinee, Paul Kanayok.

June 17

Rankin Inlet

Meeting with Manager CED (Robert Connelly) and Nunavut Transport
(Alan Johnson) regarding proposal to access federal infrastructure
money for the Meliadine River bridge and Comaplex fund the road.
Visit to the bridge site.

June 18

Rankin Inlet

Discussion with Rankin mayor John Hicks, the SAO, and several council
members. Project update and proposed application for road and bridge
funding.

July 30

Rankin Inlet

John Witteman met with Paul Waye, Senior Administrative Officer for
Rankin Inlet to discuss locations for mine infrastructure and a quarry
within the municipality.

John Witteman toured the town with M&T Enterprises to look at
locations for possible mine infrastructure and to see existing quarries.

September 1

Camp

John Witteman and Jacek Patalas (Golder Associates) met with Gary
Cooper and Nicola Johnson of DFO to discuss fisheries habitat and
compensation issues relating to the development of the Meliadine
Gold Project. Compensation for road crossing was also discussed.

September 4

Rankin Inlet

Tour of industrial areas of the municipality with John Hicks to look at
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possible location of the tank farm.

October 3

2010
June 10

Rankin Inlet

Presentation of the current Meliadine Gold Project to the Social
Economic Monitoring Committee (chaired by Nunavut Economic
Development and Transportation).

Chesterfield Inlet

Mark Balog and John Witteman from Comaplex sponsored a town hall
meeting providing an update on the Project and the building of an All-
Weather Road. The road would link to the planned road to Chesterfield
Inlet.

June 10

Rankin Inlet

Mark Balog and John Witteman from Comaplex sponsored a town hall
meeting providing an update on the Project and the building of an All-
Weather Road. The meeting was particularly well attended and there
were no objections to the routing to the All-Weather Road. The spur
road to Meliadine Lake was of particular interest.

August 9-31

Rankin Inlet

11 meetings were held in Rankin Inlet to familiarize local leaders with
AEM and to update them about AEM’s preliminary plans for the
Meliadine Gold Project. Organizations that participated in these
meetings included: the Kivallig Inuit Association, Kivalliq Chamber of
Commerce, Hunters and Trappers Organization, Mayor and Hamlet
Council, Board of Directors of Sakku Investments Corp., M.L.A. Lorne
Kusugak, Shawn Maley of the Government of Nunavut Community,
and representatives of government services. AEM also participated in a
meeting of the Kivallig Socio-economic Monitoring Committee.

September 15

Rankin Inlet

AEM hosted a one-day visit to the Meadowbank gold mine by 40
community leaders and elders from Rankin Inlet, including the mayor
and council, hunters and trappers, community elders (including a
number who had worked underground at the North Rankin Nickel
Mine in their younger days) and business leaders. The objective was to
show the group the type of mining operation constructed and
operated by AEM, and to let them see for themselves the number of
Inuit already employed at Meadowbank.

October 18

2011

January 6

Rankin Inlet

Cambridge Bay

Meliadine Gold Project

AEM hosted a dinner with invited community representatives and
elders at the Sinniktarvik Hotel in Rankin Inlet. The dinner was an
informal event to allow community members to meet the
management team from Agnico-Eagle Mines and ask about the current
status of the Meliadine Project. A total of 28 elders and community
leaders attended.

Eric Lamontagne, Denis Gourde and John Witteman met with Ryan
Barry, Kelli Gillard, and one more staff member, NIRB, to describe the
status of the Project and in particular the All-Weather Road. AEM
described what had been done in regards to gathering baseline
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information for the road, regulatory permits required and use of the
road - having it open access.

February 7-9

Rankin Inlet

Larry Connell and John Witteman met with the Lands Division of KIA to
discuss the road and other matters. A meeting with the HTO was
cancelled due to a blizzard.

March 1

Rankin Inlet

John Witteman, Bertho Caron and Selma Eccles of AEM attended a
meeting with the HTO in Rankin Inlet. The HTO raised a number of
concerns with the route of the road, bridge location over the Meliadine
River, wildlife monitoring along the road, plans for the lItivia port area,
fish concerns with the bridge.

23-Mar

Rankin Inlet

Denis Gourde, Eric Lamontagne, Larry Connell, Selma Eccles, John
Witteman met with the Hamlet Council to describe the all-weather
road and ongoing activities at the Meliadine site. The Hamlet council
supports the all-weather road and a letter of support can be expected.
The underground program was explained and what is hoped to be
gained from carrying out this work - getting needed information on the
deep ore. The question of dust control was raised and lands available
in town for development. The underground development was
discussed.

23-Mar

Rankin Inlet

Denis Gourde, Eric Lamontagne, Larry Connell, Selma Eccles, John
Witteman hosted a town hall meeting with the community to discuss
the all-weather road and the proposed mine. A PowerPoint
presentation in English and Inuktitut was presented.

The meeting was well attended with over 100 persons present. The
road is widely supported by the community as it offers access to
Meliadine Lake and also is expected to lead to more economic activity.
The question of jobs and careers was frequently raised and what must
be done to get jobs such as supervisors and managers. Education was
emphasized by AEM as well as on-the-job training. Support was voiced
for the road and the proposed mine.
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Issues raised in the Course of Public Consultation

The public meetings hosted by the project have focused on the exploration program and a hypothetical
mine that may be developed in due course. The issues below are a capsule of those that emerged in
discussions during the community consultations regarding the overall Meliadine West Gold Project.

Helicopter over-flights

The effects of over flights on both people and wildlife were raised at the first meeting. Project managers
responded with an operating guideline to be followed (weather conditions permitting) that advises
pilots to avoid passing over cabins and tents and also to maintain specified altitude over areas occupied
by wildlife. This has not been a perfect solution and ongoing reminders to pilots have been necessary.
The subject continues to be raised informally, indicating it to be an issue of ongoing public concern.

Water quality

The peculiar drainage configuration for Meliadine Lake was reviewed with the HTO and Elders’
Committee who recognised that both major drainages in the Rankin area could be at risk of
contamination in the event of disaster or bad practice. The project’s environmental studies established a
baseline for a comprehensive water quality monitoring program.

Standard industry diamond-drilling practice has been modified to remove all solids from drilling fluids
before discharging these when drilling from lake ice platforms. In summer, sumps are developed to
prevent drill cuttings from entering water bodies or water courses. These practices are a standard
routine as prescribed in the Project Environmental Management System (EMS) filed with KIA.

Business and Employment opportunities

A recurring theme in discussion with leaders and elders was the need for employment for “our young
people”. The project has hired all unskilled help from the region and has provided on-the-job training as
required. Long-term labour force development will require a major upgrading and training effort in
partnership with government.

Fuel spills

Fuel management and threat of contamination to the environment is an ongoing public concern. The
project EMS implements a rigorous inspection routine of all fuel storage vessels including ULC approved
double-walled fuel vaults for bulk diesel fuel and Jet A storage.
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Underground blasting effects on lakes and fish

This issue was raised in Chesterfield Inlet as a concern if mining were to go ahead. The physical effects of
blasting on the surrounding rock and water at surface is controlled by the placement, sequence, and
volume of explosive. This is planned to ensure that the maximum energy from the blast is released into
the immediate area of the explosive and not into non-target areas as provided in usage guidelines for
explosives. The effects of underground blasting on water bodies has not been a problem reported in the
area of other operating mines; e.g. Giant and Con at Yellowknife and Lupin near Contwoyto Lake.

Experience elsewhere has shown that the particular area of sensitivity is fish eggs, which are sensitive to
blasting vibrations in excess of 12 mm/s Peak Particle Velocity. The actual blasting of rock in or close to a
river or lake bed can produce these vibration levels in immediately adjacent waters. It is, however,
highly unlikely for blasting in the contemplated mine to produce these vibration levels in nearby fish-
bearing waters. Guidelines for blasting in the vicinity of, and adjacent to, fish habitat have been
established and will be followed.

Are there opportunities for women?

Both communities have a tremendous interest in the opportunities for employment in all aspects of
project work. The project is an equal opportunity employer.

Is there exploration in the area of peoples’ camps?

To date there has been very little drilling in the immediate vicinity of existing cabins or camps. Efforts
are made to review the work with the persons at the campsite to learn if the exploration schedule can
be adjusted so that disturbance and inconvenience can be avoided.

Work rotation

Time spent away from families is a concern for persons living at the camp for extended periods. While
no rigid work rotation has been in place to date, rotations for local workers are flexible to meet both the
work load and the individual needs of the employee. The preferred rotation for local employees for
exploration work is 14 days in and 14 days out. The hours accumulated in the 14 days includes
considerable overtime and so provides more income than regular hours per month in many seasonal
community based jobs in the region.

Effects on caribou

Public concerns for wildlife are focused on caribou. Caribou are not regularly abundant in the area of the
exploration program in any season. The project initiated a program of satellite telemetry in which five
collars were put on female caribou to learn the calving ground affinity of the caribou in the area during
winter. Are they of the Qamanirjuaq herd or a herd north of Chesterfield Inlet? Telemetry data showed
that the caribou overwintering in the area of the exploration program in 1997-1998 were from at least
two different calving areas - the Qamanirjuaq Lake calving ground to the southwest of Meliadine Lake,
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and a calving area north of Chesterfield Inlet. In 2008, Comaplex continued caribou surveys in the
project area. AEM favours the regional monitoring of caribou that is presently carried out by the
Government of Nunavut supplemented by observations of the Rankin Inlet HTO.

Temporary Fuel Storage

Safety concerns in storing fuel in an NTCL barge overwinter (2007-2008) was the subject of meetings
with Rankin Inlet Hamlet Council and the public. This procedure was conducted for two winters without
incident.

In general, the Project has received support and encouragement for its work from both Rankin Inlet and
Chesterfield Inlet and has enjoyed a cooperative working relationship with the landlord, KIA.

In addition to the consultation meetings, presentations and annual Project Status Reports (in Inuktitut
and English) have been prepared and provided at public meetings. Elders, students and community
leaders have toured the property since 2006 to the present. This included touring the underground
exploration workings while they were active and open.
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Section 1: Tank Overview

Arctic King Introduction

Section 1: Tank Overview

Arctic King Introduction

This manual provides the necessary information for the safe installation, operation, maintenance, repacking,

and shipping of SEI Industries’ Arctic King collapsible fuel tank.
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Section 2: Quick Deployment Quick Deployment Guide

Section 2: Quick Deployment

Quick Deployment Guide

1. Open the crate. 2. Read the operator’'s manual.

3. Select a site (maximum slope three degrees). 4. Site must not have a low spot that would
cause the tank to sit in water.
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Section 2: Quick Deployment Quick Deployment Guide

5. Make a smooth site for the tank. 6. Build a berm around the site (if necessary).

7. Place a liner in the berm (if necessary). 8. Dig a hole for the bottom drain (if necessary).

9. Spread out the berm liner and ground sheet 10. Place berm liner into the hole for the
(if supplied) before deploying the tank. bottom drain.
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Section 2: Quick Deployment Quick Deployment Guide

11. Tip crate and roll tank out OR lift tank out 12. Roll the tank to move it. Do not drag.
with straps.

13. Unfold tank onto berm liner. Unroll tank. 14. Pull tank flat.
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15. Locate outlet at low spot. 16. If windy, place sand bags around the
edges.
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Section 2: Quick Deployment

Quick Deployment Guide

18. Tighten fitting.
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LA | _ . T,
_ L

19. Do not overfill.

L

TERRA TANK |

\

)

W
-

) /!
i
|
; W

21. Check crate for damage.

Mo/ ARCTIC KING

20. When finished using, drain and roll up
towards outlet at low spot.

22. Roll tank into crate.
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Section 3: Tank Description

The Arctic King container is designed to store fuels. The container unit consists of a collapsible tank com-
plete with a fill/drain assembly and vent assembly (a bottom drain assembly is optional).

When filled, the Arctic King assumes a pillow shape, with the length and width reducing approximately one
to three feet (30 - 90 cm) from the empty dimensions and the height expanding up to five feet (160 cm),
depending on the size and design of the tank (see Section 4 Site Preparation).

Tanks up to a capacity of 50,000 U.S. gal./41,700 imp. gal./189,300 litres are equipped with one fill/drain
fitting and one vent fitting. Additional fittings are available.

The Arctic King tank is recommended for use at temperatures between 80 degrees C (176 degrees F) and
-50 degrees C (-58 degrees F).

Fabric Description

Arctic King tanks are constructed from tan-colored double-offset urethane-coated nylon that exceeds U.S.
military specification MIL-T-52983E. The following fluids are acceptable for containment: Jet A, Jet B, JP-
1, JP-4, JP-8, F-34, kerosene, diesel fuels and avgas and regular gasoline with less than 60% aromatic con-
tent. Please note that Arctic King tanks are not suitable for water storage.

Caution

The user is responsible for ensuring that the tank is suitable for their specific application. If you
have questions, please contact an SEI representative for assistance.

For more information on the use of the Arctic King with specific fluids, please contact a represent-
ative from SEI Industries Ltd.
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Section 3: Tank Description Standard Equipment

Standard Equipment

The Arctic King tank comes complete with a single 2" female NPT fill/drain fitting plus a second 2" female
NPT fitting at the center of the tank for vent/overfill protection (see Section 12 Fitting Kits for illustrations,
see also Tank Repair manual for repair kit information).

A wide range of additional valves, flanges and fittings in various sizes can also be supplied. Available tank
options include:

< Berm liners for use as secondary containment

< Insta-Berms for use as quick deployable secondary containment

« RainDrains to provide safe drainage of fuel berms

« Ground sheets for use in protecting the tank from ground abrasion

» SunShades for use in decreasing ultra violet degradation of the tank
e Pumping systems

e Flow meters

* Filtering systems

* Fuel-Easy tanks for use in helicopter transport and storage of fluids

Please contact your SEI representative for further information on these options.

Caution

Please read Section 6 Tank Operation: Extending Service Life before installing the tank.
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Section 4: Site Preparation Ground Preparation and Berm Construction

Section 4: Site Preparation

Ground Preparation and Berm Construction

Selecting the Site

Select a site approximately six feet (1.8 m) larger in each direction than the empty tank size. For best oper-
ating conditions, the slope of the site selected should not exceed three degrees in any direction. If the tank
is located with the fill/drain fitting at the low point, it is easier to drain the tank. The tank should not stand
in water. An optional RainDrain will facilitate easy drainage from the secondary containment berm.

Preparing the Site

Clear the selected site of all sticks, stones or other sharp objects that may damage the tank. A ground sheet
is recommended to protect the bottom surface of the tank (optional). Berms must be constructed around
tanks containing fuel or other hazardous materials. A berm is a low dam or wall that provides secondary
containment in case of a spill. These berms should be at least as large as the dimensions in Section 5. To
prevent any liquid spilled from the tank seeping into the soil, SEI can supply a complete environmental sec-
ondary protection barrier known as a berm liner.

Meeting Environmental Regulations

Federal regulations state that users of petroleum products must comply with specific safeguards to protect
the environment. EPA regulations now read that “facilities that drill, produce, gather, store, use, process,
refine, transfer, distribute or consume oil and oil products” must comply. Gasoline and diesel are considered
“oil products” and are included in this regulation.

To meet these regulations, a spill plan is required. This plan must address all relevant spill prevention, con-
trol and countermeasures necessary to minimize the potential for illegal discharge. Of special note is the
necessity to provide appropriate primary containment and/or diversionary structures, i.e. dikes, berms or re-
taining walls. Inaddition, the plan must also provide a means of secondary containment sufficient to contain
the capacity of the largest single storage unit plus any accumulated precipitation.

In the U.S., any operation with above-ground storage capability (not actual liquid on site) of 1,320 gallons
(5,000 litres) or more must comply with these regulations regarding spill prevention, control and conter-
measures. In Canada, the allowable capacity drops to 1,056 gallons (4,000 litres). To address this require-
ment, a variety of options that meet or exceed regulations are available through SEI Industries Ltd. including
RainDrains, Insta-Berms and berm liners.
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Section 4: Site Preparation
. __________________________________________________________________________________________________________________|]

Ground Preparation and Berm Construction

Insta-Berm and Frame Berm Reference Chart

INSTA-BERM FRAME BERM
TANK

CAPACITY 6" 12" 15" 20" 32"

100 USG IBLR10106 | IBLR101012 | IBLR101015

120 USG IBLR10106 | IBLR101012 | IBLR101015

500 USG IBLR10156 | IBLR101512 | IBLR101515

600 USG IBLR15156 | IBLR101512 | IBLR101515

750 USG IBLR15156 | IBLR151512 | IBLR151515

900 USG IBLR15206 | IBLR151512 | IBLR151515

1000 USG IBLR15206 | IBLR151512 | IBLR151515 | IBFS202020

1200 USG IBLR151512 | IBLR151515 | IBFS202020

1500 USG IBLR151512 | IBLR151515 | IBFS202020

1800 USG IBLR151512 | IBLR151515 | IBFS202020

2000 USG IBLR152012 | IBLR152015 | IBFS202020

2400 USG IBLR152012 | IBLR152015 | IBFS202020

2500 USG IBLR152012 | IBLR202015 | IBFS202020

3000 USG IBLR152012 | IBLR202015 | IBFS202020

3600 USG IBLR203015 | IBFS202020 | IBFS202032
4000 USG IBLR203015 [ IBES203020 | IBFS202032
4800 USG IBLR203015 | IBFS203020 | IBFS203032
5000 USG IBLR303015 | IBFS203020 | IBFS203032
6000 USG IBES303020 | IBFS203032
7500 USG IBFS303020 | IBFS303032
9000 USG IBFS304020 | IBFS303032
10000 USG IBES304020 | IBFS303032
12000 USG IBFS404020 | IBFS303032
15000 USG IBFS404020 | IBFS304032
18000 USG IBFS405020 | IBFS304032
20000 USG IBFS505020 | IBFS404032
24000 USG IBFS505020 | IBFS404032
25000 USG IBFS606020 | IBFS404032
30000 USG IBFS606020 | IBFS405032
48000 USG
50000 USG

Arctic King Operations Manual (version C)
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Section 4: Site Preparation Ground Preparation and Berm Construction

Berm Construction

Important Note

The following information on berm construction is intended as a guide only. Berms must be sol-
idly constructed so as to withstand the full force of the fluid, in the event of a spill. A professional
engineer should be engaged to design the berm for your specific application.

The floor of the berm should slope slightly towards one edge to direct rain water away from the tank. Three
types of berm are illustrated below. Most berms can be classified as one of the following:

Combination Cut and Fill COMBINATION CUT AND FILL

This berm is constructed by excavating mate-
rial, from below the grade, then placing it on e/ .
top of the grade to build the embankment. T ""_;'_-;:;-T-Tffff === = — e ——d

—~ EMBANKMENT
I
/ ,~FLOOR  ~ GRADE

100% Fill 100% FILL
/~ EMBANKMENT
The floor of this berm is at the same elevation ~FLOOR P

as the grade, with the embankments being et T
built using material brought in from another |-+ = m———— == A= o
location. This method of construction is gen-
erally suited to locations at which the follow-
ing conditions are present: 100% CUT

e High ground water ~FLOOR

e Materials for embankment are not P S A
locally available

e Ground at site is difficult to
excavate Three main types of berms.

100% Cut

This berm is constructed by excavating material, from below the grade, then removing it from the site.
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Section 4: Site Preparation Ground Preparation and Berm Construction

Permanent Berms

This berm is usually constructed out of concrete or timber and is less prone to erosion than berms construct-
ed with earth.

Insta-Berm Frame

The Insta-Berm is a portable pipe-framed self-supporting berm used for easy deployment in situations where
extra strength and integrity is required.

* N

32" high frame shown. 20" high frame shown.

Insta-Berm L-Rod

The Insta-Berm is an easily-deployed portable
self-supporting berm that uses L-shaped rods to
provide extra integrity. H

Insta-Berm L-Rod support system.
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Section 4: Site Preparation Ground Preparation and Berm Construction

Ground Surface Preparation

The ground supporting the Arctic King tank must be firm enough to prevent the tank from settling after fill-
ing, otherwise the berm liner may stretch and rupture (a soils engineer should be consulted). The grade and
floor of the berm should be sloped to ensure that the tank does not sit in water.

Surface Finish

The interior surface of the berm should be smooth, firm and free of any sharp objects which could puncture
the berm liner. Often the interior of the berm must be prepared by providing several inches of pea gravel
covered with several more inches of soil or sand. This also provides some drainage and helps keep water
away from the liner.

Sump Pump

Every berm should be equipped with a manually-operated pump or drain fitting, which should be located at
the lowest point in the berm, allowing water to be pumped out of the berm. As per local environmental reg-
ulations, collected water should pass through an oil/water separator before being discharged to the ground.

Typically an operator may introduce effluent into the environment only if the total extractable hydrocarbon
in the effluent does not exceed 10 ppm. Every operator must maintain a separator system or other system
to ensure that the effluent discharged complies with this limit (reference B.C. Environmental Management
Act, Petroleum Storage and Distribution Facilities Storm Water Regulation). Check the regulations appli-
cable to your area.

Any operation with above-ground storage capability (not actual liquid on site) of 1,320 gallons (5,000 litres)
or more must comply with regulations regarding spill prevention, control and countermeasures. In Canada,
the allowable capacity drops to 1,056 gallons (4,000 litres). To address this requirement, a variety of options
that meet or exceed local regulations are available through SEI Industries Ltd. including RainDrains, Insta-
Berms and berm liners.

Caution

SEI will not be liable for any loss of fuel or related damage. It may become necessary to period-
ically remove rain water from inside the berm area. Frequent inspections are advisable. The tank
should not stand in water. An optional RainDrain will facilitate easy drainage of the berm.
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Section 4: Site Preparation Ground Preparation and Berm Construction

Installing the Bottom Drain

FULL TERRA TANK—~
If your tank bottom is fitted with the option- \
al bottom drain fitting, the pad for the tank

must be graded so the drain fitting is at the
lowest point. The pad must have a smooth-
ly rounded sump or depression to accommo- —ORTIONAL BOTTOM DRAN

date the drain fitting. SAND BACKFILL 7

This allows the fitting to sit level with the *"ﬁ

bottom of the tank and ensures that the bot- i - 4/ TNt L

Fi

tom of the tank sits flat on the ground, . a— - e
avoiding excess strain on the tank fabric.

- \—BERM LINER

TRENCH FOR HOSE—/

\_DEPRESSION IN BERM
LINER FOR FITTING

Installation of tank bottom drain.

If a drain hose is used, it should be placed in a shallow trench and backfilled with sand level with the surface
of the pad. Provision should be made for drainage so the tank will not be standing in water.

~LAYER OF CLEAN SAND ON TGP OF LINER
| BERM INSIDE DIMENSION |

— WALL HEIGHT

N e N i
\ v \ / / ——

— e

N\ nER \KEY LINER IN TO
I EMBANKMENT
LAYER OF CLEAN SAND UNDER LINER

Typical berm liner design. Slope berm away from the tank towards one corner to facilitate pumping out
rain water.
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Section 4: Site Preparation Ground Preparation and Berm Construction

Frame-Supported and L-Rod Berm Sizes to Match Arctic King Tanks

Tank Capacity | Tank Size (approx.) | Frame Berm 20" high | Frame Berm 32" high | L-Rod Berm 15" high

USG Liters Feet Meters Feet Meters Feet Meters Feet Meters

500 1893 7x9 21x2.7 10x10 3.0x3.0 na n/a 10x 10 3.0x3.0
1500 5678 9x 14 2.7x4.3 15x 15 4.6 x4.6 na n/a 15x20 4.6x6.1
2500 9463 | 13x14 | 4.0x4.3 15x 20 4.6x6.1 na n/a 20x 20 6.1x6.1

5000 | 18925 | 14x22 | 43Xx6.7 20x 30 6.1x9.1 15x25 46x7.6 20x40 | 6.1x122
7500 | 28388 | 19x21 | 58x6.4 [ 30x30 9.1x9.1 20 x 25 6.1x7.6 30x40 [ 9.1x122
10000 | 37850 [ 19x25| 58x7.6 30x35 9.1x10.7 20 x 30 6.1x9.1 30x50 | 9.1x15.2

15000 | 56775 | 24x28 | 7.3x85 | 40x40 | 122x12.2 | 30x30 9.1x91 n/a n/a
24000 | 90840 | 28x35 | 85x10.7 [ 50x50 [ 152x152 | 40x40 | 12.2x122 n/a n/a
30000 | 113550 | 34 x35 | 104x10.7 | 55x60 [ 168x18.3 | 40x50 | 12.2x15.2 n/a n/a

The berm capacity minimum is 110% of the maximum tank capacity.

Berm Precautions

Melted water and/or rain water collected in the secondary containment berm must be contained, treated and
disposed of per applicable provincial or territorial regulations (reference: CCME Environmental Code of
Practice for Above Ground Storage Tank Systems, Section 3.7).

Important Note

In Canada, only frame supported Insta-Berms are considered as suitable secondary containment
for collapsible fuel tanks.
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Section 4: Site Preparation

Ground Preparation and Berm Construction

Berm Liner Specifications

The overall size and height of the berm liner for each size of the Arctic King is given below. Berm capacity
should be at least 110% of the tank capacity.

Tank Capacity Berm Dimensions Wall
Height
us Imp. Litres | Width Length Width Length Height
Gals. | Gals. ft(m) ft(m) ft(m) ft(m) in(cm)
100 85 380 7'(2.1) 6'6" (1.9) 15' (4.6) 14'6" (4.4) 12 (30)
120 100 455 8'(2.4) 6'6" (1.9) 16' (4.9) 14'6" (4.4) 12 (30)
250 208 945 7'(2.1) 11'4" (3.5) | 15'(4.6) 19'4" (5.9) 12 (30)
300 250 1135 8'(2.4) 11'4" (3.5) | 16'(4.9) 19'4" (5.9) 12 (30)
500 415 1890 9'(2.7) 11'4"(3.5) | 17'(5.2) 19'4" (5.9) 12 (30)
600 500 2270 10' (3.0) 11'4" (3.5) 18' (5.5) 19'4" (5.9) 12 (30)
750 625 2835 11'4" (3.5) 17' (5.2) 19'4" (5.9) 25' (7.6) 12 (30)
900 750 3400 11'4" (3.5) 17' (5.2) 19'4" (5.9) 25' (7.6) 12 (30)
1000 835 3785 11'4" (3.5) 17' (5.2) 19'4" (5.9) 25' (7.6) 12 (30)
1200 1000 4540 11'4" (3.5) 17' (5.2) 19'4" (5.9) 25' (7.6) 12 (30)
1500 1250 5670 15' (4.5) 16'2" (4.9) | 23'(7.0) 24'2" (7.4) 12 (30)
1800 1500 6805 15' (4.5) 16'2" (4.9) | 23'(7.0) 24'2" (7.4) 12 (30)
2000 1670 7570 16'2" (4.9) | 20'(6.1) 24'2" (7.4) 28' (8.5) 12 (30)
2400 2000 9080 16'2" (4.9) | 21'(6.4) 24'2" (7.4) 28' (8.5) 12 (30)
2500 2085 9450 19'8" (6.0) | 20'8" (6.3) | 24'2"(7.4) 29' (8.8) 16 (41)
3000 2500 11355 | 19'8"(6.0) | 20'8" (6.3) | 29'(8.8) 30'(9.1) 16 (41)
3600 3000 13620 | 19'8" (6.0) | 20'8" (6.3) | 29'(8.8) 30'(9.1) 16 (41)
4000 3335 15120 | 19'8"(6.0) 22'8" (6.9) | 29'(8.8) 32'(9.8) 16 (41)
4800 4000 18145 | 20'(6.1) 23'10" (7.3) ] 30'(9.2) 33'10" (10.3) | 18 (46)
5000 4170 18925 | 20'(6.1) 23'10(7.3) ] 30'(9.2) 33'10" (10.3) | 18 (46)
6000 5000 27700 | 232"(7.0) | 234" (7.1) | 3310"(10.3) | 34'(10.4) 20 (51)
7500 6250 28350 | 23'2"(7.0) | 28'4"(8.6) | 33'10"(10.3) | 39'(11.9) 20 (51)
9000 7500 34020 | 26'4" (8.0) | 28'(8.5) 37' (11.3) 38'8" (11.9) 20 (51)
10000 | 8335 37855 | 26'8"(8.1) | 28'(8.5) 38'8" (11.8) 40' (12.2) 24 (61)
12000 | 10000 | 45400 | 26'8"(8.1) | 32'(9.8) 38'8" (11.8) 44' (13.4) 24 (61)
15000 | 12500 | 56700 | 31'6"(9.6) | 34'(10.4) 43'6" (13.3) 46' (14.0) 24 (61)
18000 | 15000 | 68040 | 31'6"(9.6) | 38'(11.6) 43'6" (13.3) 50' (15.2) 24 (61)
20000 ] 16665 | 75710 | 29'6"(9.0) | 40'(12.2) 43'6" (13.3) 54' (16.5) 30 (76)
24000 ] 20000 ] 90800 | 34'6"(10.5) | 40' (12.2) 48'4" (14.7) 54' (16.5) 30 (76)
30000 | 25000 ] 113560 | 38'6"(11.7) | 40' (12.2) 53'2" (16.2) 54' (16.5) 32 (88)
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Section 5: Tank Deployment Installation Overview

Section 5: Tank Deployment

Installation Overview

Warning

If deploying the tank in temperatures below -40 degrees C/F, it is necessary to pre-heat the tank to
at least 0 degrees C (32 degrees F). Place the tank in a warm shelter and then quickly move the
tank to the selected area. Deploy the tank before it cools to the outside temperature.

Important Note

Keep all nails, screws and staples away from the tank. Do not drag the tank.

Carefully remove the tank from the shipping container (tip crate and roll tank out), unfold and center on the
prepared site. Pull the tank flat, ensuring that there are no wrinkles in the bottom.

The shipping container should be retained for storage or shipping of the tank. Make note of how the tank is
folded so it can be refolded and returned to the container in the same manner. Remove all tape from the
flange cover at the fitting areas. Visually inspect all fittings to ensure all sealing surfaces are free of con-
tamination.

Use caution to prevent foreign materials from entering the fitting openings. Visually inspect vent and filler
covers for cleanliness to ensure proper sealing of gaskets. To ensure leak proof connections, it is recom-
mended that teflon pipe tape or sealer be used on all threaded fittings.

Couple the vent stack to the center flange of tank. Couple the fill/drain kit to the corner flange of the tank.
See Section 12 Fitting Kits for the piping parts diagram.
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Section 5: Tank Deployment Installation Overview

Installation Procedures

@——— Lifting Strap

Corner Bracket
(not visible from this angle) \

Loose End /

Folded and Rolled Tank

1.  Open each tank crate by removing the crate lid (use a power drill and Phillips bit), then remove the
fittings kits. Lift tank from crate using the lifting strap as shown above.

2. Ensure the berm liner surface is clean of contaminants before proceeding. Place the tank on its
corresponding berm liner. If it is being lifted by a crane, only one person should help guide the
tank; all other personnel must stay clear.

3. Ensure the tank is lying parallel to the sides of the site, so that it will unroll square with the sides.

4. Unroll so that the
folded tank forms
a long rectangle
(be sure not to
change the align-
ment of the tank
when unrolling).
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Section 5: Tank Deployment Installation Overview

5. Use a team of at least six personnel when deploying the large 20,000 gallon tank. Spread out
along the unrolled tank.

Onthe team leader’'s call, a
minimum of eight person-
nel unfold one fold at a
time.

6. Unroll one fold at a time. To unfold, all personnel should lift and push the folded section at the
same time on a verbal signal from the team leader or supervisor.

7. To prevent movement and damage due to wind, place weights on the tank if not filling it immedi-
ately. Weights must be non-abrasive with no sharp edges such as sandbags.
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Section 5: Tank Deployment Installation Overview

Installation of Fittings

Warning

Do not allow the pipe fitting to cross thread into the flange, this will damage the flange thread.
This flange cannot be replaced in the field.

Important Note

Whenever temperature allows above 10 degrees, it is recommended you use pipe sealant to seal
all fittings. For lower temperatures, use heavy duty yellow teflon tape.

Once a tank has been placed and unfolded, assemble and install the fitting kits:

1. Use pipe sealant or teflon tape as part of the installation procedures. If the tank is holding aviation
fuels, only use sealant that is certified for aviation fuels.

2. Remove plastic caps from the vent and fill/drain ports on the tank; see Vent Kit Assembly and Fill/
Drain Kit Assembly in this section.

3. Install vent kit; see Vent Kit Installation in this section.

4. Install fill/drain kit; see Fill/Drain Kit Installation in this section.

Fill/Drain Kit

Vent Kit
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. __________________________________________________________________________________________________________________|]

Vent Kit Assembly

1. Ensure all parts in the vent kit are free of dirt or other contaminants.

Vent Kit Parts List

* \ent filler cap
e Coupler
» Adapter
e 50 mm nipple
* Dust cap

Vent Kit

2. Remove the black cap on the 50 mm nipple and remove the teflon tape from inside the nipple.

3.  Set the gaskets in the camlock fasteners. Place the dust cap on the nipple fitting and lock it with
the locking arms; then remove the dust cap and do the same with the vent breather cap.

Caution

Teflon tape should not be used when deploying the tank to hold aviation fuels. In these cases, use
pipe thread sealant instead.
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Section 5: Tank Deployment Installation Overview
. __________________________________________________________________________________________________________________|]

Vent Kit Installation

1. Unscrew and remove the plastic cap on the vent flange. If unable to unscrew, tap gently with a
hammer to fracture. DO NOT LEAVE ANY PIECES IN THE VENT FLANGE.

2. Apply teflon tape to the threads of the 50mm nipple.

3. Screw the 50 mm nipple fitting into the vent flange on
the tank (hand tighten).

Remove vent cap from vent flange.

Coat threads with Teflon tape or
pipe sealant.

4. Tighten the fitting in the vent flange with a wrench.

5. If not already done, use the camlock fasteners to attach the
vent breather cap to the fitting.
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Fill/Drain Kit Assembly

1. Ensure all parts in the fill/drain kit are free of dirt or other contaminants.

Fill/Drain Kit Parts List

e 75 mm nipple with
camlock adaptor and
camlock cap

» Valve assembly

* Pipe joint sealant

Fill/Drain Kit

2. Remove the black cap on the 100 mm nipple and remove the teflon tape.

3. Set the gaskets in camlock fasteners. Place the dust cap on the valve outlet and lock it with the
locking arms. Place the valve assembly on the nipple and lock it with the locking arms.

Fill/Drain Kit Installation

1. Remove the plastic cap on the fill/drain flange; if unable, tap gently
with a hammer and remove the fractured pieces. DO NOT LEAVE
ANY PIECES IN THE FILL/DRAIN FLANGE.

Remove the nipple from the fill/drain valve.
Apply pipe sealant or teflon tape to the nipple threads.
Screw the 100 mm nipple into the fill/drain flange (hand tighten).

Tighten the nipple into the fill/drain flange with a pipe wrench.

o ok~ w DN

Attach the fill/drain valve assembly to the nipple using
the camlock fasteners. Ensure the dust cap is on the valve
assembly until connected to a hose.
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SunShade Assembly Instructions

You will need:

» At least two people
e SunShade assembly drawing
e Tape measure

» A sledgehammer for driving stakes

1. First, check the contents of the crate(s) against the bill of materials on the drawing and unsure that
you have all the pieces.

2. Layout the shade tent pole locations around the tank or berm.

3. Start with the two longest poles in the center of the SunShade. Place the poles in position, run the
top rope between the poles and stake the top rope to the ground.

4.  Drape the SunShade over the top rope and fit the grommets in the center of each edge of the shade
over the top of the poles.

5. Repeat steps 3 and 4 for the next longest poles, either side of the center poles (larger SunShades
only).

6. Install the diagonal guide ropes to the center poles.

7. Place the shortest poles in position at the ends of the SunShade with the tops of the poles through
the grommets. Tie on the guide ropes and stake them to the ground.

8.  Use two guide ropes at the four corners of the SunShade, 90 degrees apart.

9. Check the tension on all ropes and adjust as necessary to remove any wrinkles or slack from the
SunShade fabric.
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Installing the SunShade

SunShades can be ordered from SEI Industries as a tank option. These are designed to increase tank life by
protecting the tank from ultra violet degradation. The approximate dimensions for SunShades are given in
Section 11 Tank Specifications.

Drawing of a SunShade installed over a tank.
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Section 6: Tank Operation

Operational Procedures

Inspecting the Tanks

Prior to filling, check that all connections are tight and that the proper attachments for all auxiliary equip-
ment have been made. Inspect the vent fitting installation to be sure the cap is not plugged.

Filling the Tank

Proceed to fill the tank. Observe tank body, fittings and vent during the filling operation. If any leakage is
detected, the filling should be stopped and the cause of the leak determined and corrected.

Install hose.
Connect grounding cable to pump.
Connect pump unit to the tanker truck.

Open and close valves as required to fill the tank.

o M oD

Monitor the volume being pumped into the tank; however, also use the height measuring device to
ensure the tank is not overfilled.

6. Record filling logs.

Caution

Do not exceed the rated capacity of the tank when filling. Overfilling can damage the tank and
will void the warranty.

If a metering gauge is not available at the time of filling, see the recommended maximum filled
heights in Section 10 and use the recommended fill height determination procedure pictured on
the next page.
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Section 6: Tank Operation Operational Procedures

1. Fence posts 5. Arctic King tank

2. Span wire 6. Ground

3. Guy wires 7. Maximum height of tank when filled

4. Stakes 8. Trench for water (prevents tank sitting in water)

Fill Height Checking System

Tank Operation

Monitor the fill height of the tank.

Keep logs when metering.

Keep the berm drained of collected water and monitor the drawn water for fuel presence.
Keep the surface of the tank clean, removing any sand or dirt that has fallen on it.

Check the vent occasionally for dirt or sand and clean out, if needed.

Purging the Tank

The tank can be purged via the bottom drain, through the vent cap, or through the fill/drain as detailed below:

If tank is fitted with the optional bottom drain fitting, it can be used for purging contami-
nation.

If the center of the tank is the low spot, contaminants can be purged through the vent cap.
Remove this vent cap and insert a small pipe to the bottom of the tank to pump out con-
tamination.

If the fill/drain fitting is at the low spot, it can be used for purging with the addition of
extra fittings. Fit a tee above the flange. Fit the valve or hose to the horizontal outlet of
the tee. Fit the vertical outlet from the tee with a long nipple to get above the fuel level.
Fit a cap to the top of the nipple. Remove the top cap and insert a small pipe to the bot-
tom of the tank to pump out contamination without loss of fuel. This assembly should be
supported to avoid strain on the tank fabric.
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Emptying the Tank

Reverse the sequence of operations for filling as outlined previously. As the tank is drained, it will begin to
deflate until it assumes a flat position.

Do not attempt to lift a full tank by the handles as this may damage the tank. The handles are designed
for moving empty tanks and for lifting one end of nearly empty tanks to remove the remaining liquid.

Caution

If the tank is to be completely drained, lift the end of the tank opposite the drain fitting when the tank is
nearly empty. This will aid in forcing any remaining liquid toward the fitting for removal. Small amounts
of remaining liquid may be removed through the drain fitting, if the tank is so equipped.

Extending the Service Life of the Tank

As with any equipment, the service life of flexible tanks can be extended with proper care. The main factors
that affect flexible tanks are ultra violet radiation, folding and abrasion, moisture, temperature and the type
of liquid stored.

A flexible tank used in shady, dry, cool conditions and not moved frequently will last longer than one moved
frequently and used in sunny, hot, wet or humid conditions.

The following practices will help extend tank life:

When moving the tank it should not be dragged or abraded and folds should be made at
different places each time. Be particularly careful with fork-lifts. The tank should be
rolled onto the forks rather than sliding the forks under the tank.

Always clean spilled fuel from the outside of the tank with mild soap and water as this
will reduce the effect of UV radiation.

The tank site should be arranged so that it is not sitting in water. A ditch around the tank
will allow water to collect below the tank pad. In hot, sunny areas, shading or a sun
shield will keep UV radiation from the tank and keep the tank cooler, extending its life
span.

Fabric tanks are affected more by some liquids than by others. Contact SEI Industries for
information on the effect of the liquid you intend to store.
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Section 7: Tank Troubleshooting

Fabric Precautions

Hydrolysis

Hydrolysis is a chemical reaction or process in which a chemical compound breaks down in the presence of
heat and humidity. This process can be exacerbated by fuel which acts to extract out the hydrolysis inhibi-
tors. Evidence of hydrolysis can be seen by cracks in the fabric.

Warning

Do not let tanks stand in water. Instead, use an SEI RainDrain to minimize hydrolysis.

Ultra Violet Damage

Ultra violet damage is a chemical reaction or process in which polymers break down into shorter chains re-
sulting in cracking, yellowing and erosion of the exposed surface by direct sun light or exposure to ultra vi-
olet rays (UV). This process causes the fabric to stiffen and is accelerated by dirt on the surface of the tank.
UV damage can be identified by the tank colour which will become darker.

Warning

Use an SEI SunShade to minimize UV damage.

Leaking

Leaking is any physical discharge of liquid from a tank seen as constant flow or rapid dripping that may be
captured. If you have a leaking bladder, please do the following:

» Take a photo of flange with serial number clearly visible.

» Take a photo of the tank so that the complete deployment can be seen.
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Section 7: Tank Troubleshooting Fabric Precautions

» Clean the affected area with soap and water.

* Dry the effected area.

» With a marker, circle the affected area and take a photograph.

» Place a vessel to capture the discharge from the affected area over a 24 hour period.
» Once 24 hours has passed, photograph the affected area again.

» Remove the vessel and measure the liquid contents.

» Please forward the 24 hour liquid volume measurement along with the tank serial
number and photos to SEI Industries for evaluation.

Example of a leak with constant discharge.

Scrim
Scrim is woven base fabric that provides structural strength to the fabric.
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Sweating and Diffusion

Diffusion is the appearance of damp or wet spots on the top of the tank. Diffusion is the act of sweating or
weeping through the fabric as the fuel inside the tank turns into gas vapour and passes through the scrim.
Diffusion will take the path of least resistance and may appear along the scrim on the edge of a seam.

Diffusion may become damp to the touch but should not be confused with leaking. There is no measure of
time for diffusion to occur as each bladder has different conditions that may reduce or increase the appear-
ance of diffusion including: fuel type, additives and ambient or fabric temperature. Seam diffusion is more
likely on Desert King tanks because of the 45 oz double off-set coating on body panels which gives them a
lower diffusion rate. Seam panels that make up the cross seam are made from single-coated 32 0z material
and have a higher diffusion rate. Below are some examples of normal diffusion and a diffusion rate chart.

Example of
allowable
diffusion on
fabric.

Close-up view
of a diffusion
ring.

Rings appear on the fabric as the result of diffusion.
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. __________________________________________________________________________________________________________________|]

Tank Diffusion Chart

Fabric Precautions

Fabric Maximum Capacity Arctic King Permeability Rate U.S. Mil. Spec. Permeability Rate
US Gal. [ ImpGal. | Litres | PerDay | PerMonth | Per Month [ Per Day | Per Month | Per Month

fl.oz fl.oz USG fl.oz fl.oz USG
Arctic King | 100 83 379 2.16 64.80 0.51 5.18 155.52 1.22
Arctic King | 120 100 454 2.50 74.88 0.59 5.99 179.71 1.40
Arctic King 250 208 946 3.50 105.00 0.82 8.40 252.00 1.97
Arctic King | 300 250 1136 | 4.3 123.90 097 9.91 297.36 2.32
ArcticKing | 500 416 1893 6.30 189.00 1.48 1512 | 453.60 3.54
Arctic King 600 500 2271 7.42 222.60 1.74 17.81 534.24 4.17
ArcticKing | 759 625 2839 7.90 236.88 1.85 18.95 568.51 4.44
ArcticKing | gg9 749 3407 | 9.02 270.72 212 21.66 | 649.73 5.08
Arctic King | 1000 833 3785 | 9.96 298.92 2.34 2391 | 717.41 5.60
Arctic King | 1509 999 4542 11.66 349.68 2.73 27.97 839.23 6.56
Arctic King | 1500 1249 5678 14.01 420.18 3.28 33.61 1008.43 7.88
ArcticKing | 1800 1499 6814 14.10 423.00 3.30 33.84 1015.20 7.93
ArcticKing | 5009 1665 7571 14.84 445.20 3.48 35.62 1068.48 8.35
Arctic King | 5400 1998 9085 16.38 491.40 3.84 39.31 1179.36 9.21
Arctic King | 550 2082 9464 17.64 529.20 413 42.34 1270.08 9.92
Arctic King | 3009 2498 11356 | 20.44 613.20 4.79 49.06 1471.68 11.50
ArcticKing | 3500 | 2998 | 13627 | 23.80 | 714.00 558 5712 | 171360 13.39
ArcticKing | 4000 | 3331 | 15142 | 2520 | 756.00 591 60.48 | 1814.40 14.18
Arctic King | 4800 3997 18170 | 28.00 840.00 6.56 67.20 2016.00 15.75
Arctic King | gnqg 4164 18927 | 27.45 823.44 6.43 65.88 1976.26 15.44
Arctic King | - 5000 4996 22712 | 30.08 902.40 7.05 72.19 2165.76 16.92
Arctic King | 7500 6245 28391 | 37.41 1122.36 8.77 89.79 2693.66 21.04
Arctic King | go0g 7494 34069 | 43.99 1319.76 10.31 105.58 | 3167.42 24.75
Arctic King | 10000 8327 37854 46.25 1387.44 10.84 111.00 | 3329.86 26.01
Arctic King | 15000 9992 45425 50.54 1516.32 11.85 121.31 | 3639.17 28.43
ArcticKing | 15000 | 12491 | 56781 | 62.48 | 1874.34 14.64 149.95 | 4498.42 35.14
ArcticKing | 18000 | 14989 | 68137 | 70.20 2106.00 16.45 168.48 | 5054.40 39.49
ArcticKing | 50000 | 16654 | 75708 | 75.91 2277.24 17.79 182.18 | 5465.38 42.70
ArcticKing | 54000 | 10985 | 90850 | 92.71 | 2781.24 2173 | 22250 | 667498 52.15
ArcticKing | 55000 | 20818 | 94635 | 99.40 | 2982.00 23.30 238.56 | 7156.80 55.91
ArcticKing | 30000 | 24981 | 113562 | 115.60 | 3468.00 27.09 277.44 | 8323.20 65.03

Actual permeability rate from the fabric supplier: PR cal

PRacua= 0.0500 fl 0z /sq ft/24 hour

Allowable permeability rate from DND: PR 0w

PRaiow= 0.1200 fl 0z /sq ft/24 hour
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Life Expectancy

US Military Shelf Life

Shelf life only applies to new tanks. Once a tank has had fuel in it, its service life has started (see service
life below). As defined by the US military, the shelf life expectancy of a fuel tank is 10 years from the date
of manufacture if the tank is stored in depot-like conditions. All tanks that are not stored in depot-like con-
ditions have a shelf life of five years. The US Army defines depot-like conditions as a dry, indoor environ-
ment with low humidity with the tanks stored in crates.

SEl Industries Shelf Life

Shelf life only applies to new tanks. Once a tank has had fuel in it, its service life has started (see service
life below). SEI expects the shelf life of an Arctic King tank to be a minimum of 10 years from the date of
manufacture providing the tanks are stored in depot-like conditions. SEI defines depot-like conditions as a
dry, indoor environment with relatively even temperatures between 10°C (50°F) and 43°C (110°F) and low-
humidity of 50-70% (the lower the better). Many of SEI’s customers have stored fuel tanks in dehumidified
conditions while also following all other recommendations listed above and have successfully extended
their tank’s shelf life to well over 12 years.

US Military Service Life

Once fuel is put into a tank (wetting), the clock starts on its service life. The clock cannot be stopped or
reversed by any special cleaning or preservation techniques. The US military states that the service life is a
maximum of three years from the date fuel is put into the tank. Service life may be less than three years
depending on climate conditions in which the tank is used and the number of deployments (moves) it has
been subjected to.

SEIl Industries Service Life

Once fuel is put into a tank (wetting), the clock starts on its service life. The clock cannot be stopped or
reversed by any special cleaning or preservation techniques. SEI expects the service life of an Arctic King
tank to be five years. Service life may be more or less depending on climate conditions in which the tank is
used and the treatment the tank receives during service. Many SEI customers have extended the service life
of their tanks well in excess of 10 years by following the operational instructions in the user manual provided
with each tank.
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Section 8: Maintenance and Service

Maintenance Procedures

Inspecting Tanks in Service

Frequent inspections of the tank assembly should be made to detect any evidence of leakage. This will per-
mit repairs to be made while the damaged area is small in size. The tank surface should be frequently in-
spected for any accumulation of debris and spilled liquids.

Cleaning Inside the Tank

Remove all liquid from the tank by rolling the end of the tank toward an open access fitting (or drain, if the
tank is so equipped).

Caution

When rolling or folding tank, avoid sharp creases. Avoid kneeling or walking on a folded or rolled
tank.

Remove any accumulated sludge from the tank. If petroleum products (particularly leaded gasoline) are
stored for any period of time, a heavy sludge residue may accumulate in the bottom of the tank. This sludge
may be removed by flushing the tank with a solvent solution.

Warning

The sludge deposited by many liquids may give off toxic as well as explosive vapours and may
cause poisoning through inhalation. Persons cleaning tanks must be adequately protected from va-
pours and possible contact. All electrical equipment, i.e., lights, blowers, etc., must be explosion
proof. Any sludge removed from the tank must be disposed of in a manner in compliance with
local regulations.
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Drying the Tank

Dry the inside of the tank by purging with air as follows:

« With the tank lying flat, tie the tank down by attaching ropes from the handles to tie down
stakes. Ropes should be of sufficient length to allow the tank to inflate without the ropes
becoming taut. This procedure will prevent the air inflated tank from shifting due to
wind conditions.

« Insert the air hose through the filler assembly. Note: ensure water vapour does not enter
the tank with the compressed air.

¢ Place cloth or tape around the air hose at the fitting to prevent air from escaping between
the hose and the fitting.

» Blow air into the tank until the tank is partially full. Do not over-inflate. The tank should
not be higher than its fill height. Inflating the tank above 1/4 psi (kPa) may cause it to
rupture.

« Remove the cap from the vent assembly and allow the vapours and air to circulate and
escape until the tank is dry.

* Remove the hose. Allow the tank to deflate and remove tie down ropes.

Warning

Air drying should not be conducted on a tank that might still contain explosive vapours. A static
spark could cause an explosion.

Cleaning Outside the Tank

The Arctic King should be cleaned whenever the outside of it has been contaminated with spilled fuel or
dirt. This is to prevent the degrading effect sunlight can cause due to the fuel/dirt combination on the fabric.
The tank can be cleaned by scrubbing with dish washing detergent in water using a soft brush (such as one
used for washing a car). Rinse the tank with clean water after washing. Remove any standing water from
the berm when finished.

Caution

It is imperative that any detected debris or spilled liquids be removed immediately. Failure to do
so will adversely affect the performance of the tank. Petroleum product residue may be removed
from tank exterior by washing with a mild detergent solution.
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Tank Test Strips

Arctic King containers, for use with fuel, are equipped with outside test strips that can be removed and re-
turned to SEI to verify the condition of the tank.

These strips, each containing a 2" (51 mm) weld, are attached to the top of the tank. One 2 1/2" (64 mm)
wide strip should be cut off each year after two years and sent to SEI for testing. There is no charge for
testing.

Cut each end of the strip with scissors as close to the tank as possible.

TOP SURFACE OF TANK

Outside test strips.
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Section 9: Repacking for Storage

Storage Procedures

Emptying and Repacking the Tank

The following procedure is usually used to fold a tank:

» Empty all fuel from the tank. If the fill/drain fitting is at a low point, capping the vent
and pumping out the fuel will cause the tank to flatten out due to the pump suction, leav-
ing very little fuel remaining in the tank.

« Remove fittings and apply tape over openings to keep dirt out. If it is impossible to
remove fittings, they must be very well padded with sacking to prevent chafing when the
tank is folded.

» Fold the tank starting from the narrow side at the opposite end to the fill/drain fitting.
Fold towards the fill/drain fitting. A three foot (one meter) overlap for the first fold is
suitable. Brush off any dirt on the tank.

» Once the tank is folded into a flat sausage-shape, fold over one end to keep the tank from
unrolling. Go to the other end of the tank and fold it over and over until you reach the
previously folded end.

» Tie the folded tank with a large rope or webbing to keep it secured. The tank should be
lifted or rolled, never dragged. Tanks can easily be damaged by forklifts or by dragging
them over edges or sharp objects.

Shipping Instructions

Do not attempt to move the tank when it is partially filled. The tank should never be shipped with fuel still
inside. To prevent damage, the tank should be shipped in the crate originally supplied or in an equivalent
sturdy, well-padded crate.

Storing the Tank

For best storage life, the tank should be stored in depot-conditions in a cool, dry location out of direct sun-
light. SEI Industries defines depot-conditions as a dry, indoor environment with relatively even tempera-
tures between 10° C (50° F) and 43° C (110° F) and low humidity of 50-70%. Lower humidity is preferred
to help extend the tank’s life span.
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Section 10: Safety

Safety Procedures

Common Safety Rules

The handling of petroleum fuels is a potentially dangerous operation. The following rules should always be
observed:

» Keep fueling site free of debris and flammable material, like dry grass, etc.
* Observe all normal safety practices such as a strict “no smoking” rule.

e Collect all intentional spillage in a container and discard safely.

« Keep all unnecessary personnel off site.

» Use grounding devices where applicable.

» Have a fire extinguisher staffed during refuelling.

« Do not pack and ship containers with fuel residue inside.

Important Note

Accumulated water or snow should be removed from the top of the Arctic King at the earliest
possible convenience, especially when the snow is wet. Do not allow dry snow to accumulate
more then 76 cm (30") high. Wet snow, slush and ice should be removed immediately; any
accumulation of more than 15 cm (6") can potentially force fuel out of the tank vent.
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Safe Fill Height Check System

1. Fence posts 5. Arctic King tank

2. Span wire 6. Ground

3. Guy wires 7. Maximum height of tank when filled

4. Stakes 8. Trench for water (prevents tank sitting in water)

Fill Height Checking System
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Safety Procedures

Safe Fill Heights

Tank Capacity Maximum
Height When
Filled
us Imperial | Litres Height in(mm)
Gallons Gallons
100 85 380 12 (305)
120 100 455 12 (305)
250 208 945 13 (330)
300 250 1135 15 (381)
500 415 1890 21 (533)
600 500 2270 21 (533)
750 625 2835 21 (533)
900 750 3400 22 (559)
1000 835 3785 22 (559)
1200 1000 4540 24 (610)
1500 1250 5670 25 (635)
1800 1500 6805 28 (711)
2000 1670 7570 31 (787)
2400 2000 9080 32 (813)
2500 2085 9450 33 (838)
3000 2500 11355 | 36 (914)
3600 3000 13620 | 38 (965)
4000 3335 15120 | 39 (991)
4800 4000 18145 ] 40 (1016)
5000 4170 18925 | 43 (1092)
6000 5000 27700 | 45 (1143)
7500 6250 28350 | 47 (1194)
9000 7500 34020 | 52 (1321)
10000 8335 37855 | 60 (1524)
12000 10000 45400 | 60 (1524)
15000 12500 56700 | 60 (1524)
18000 15000 68040 | 60 (1524)
20000 16665 75710 ] 60 (1524)
24000 20000 90800 | 60 (1524)
30000 25000 113560 | 60 (1524)

See label on top of tank for fill height. If illegible, contact SEI Industries for proper fill height.
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Section 11: Tank Specifications

Tank Dimensions and Capacity

CAPACITY MAXIMUM DIMENSIONS EMPTY
(WXL)

us Imp. Litres Imperial Metric
Gals. Gals.
100 85 380 5'1" X 4'9" 1.6X1.5
120 100 455 511" X 4'9" 1.8X15
250 210 945 4'11" X 9'11" 15X 3.0
300 250 1135 511" X 9'11" 1.8 X 3.0
500 415 1890 7'1" X 9'11" 2.2 X 3.0
600 500 2270 7'10" X 9'11" 2.4 X 3.0
750 625 2835 8'10" X 15'1" 2.7 X 4.6
900 750 3400 7'7" X 151" 2.3X4.6
1000 835 3785 8'0" X 15'1" 24X 4.6
1200 1000 4540 8'9" X 15'1" 2.7X4.6
1500 1250 5670 9'11" X 15'1" 3.0X 4.6
1800 1500 6805 11'1" X 15'1" 3.4X4.6
2000 1670 7570 12'9" X 15'1" 3.9X4.6
2400 2000 9080 13'0" X 15'1" 3.9X4.6
2500 2085 9450 13'6" X 15'1" 4.1 X 4.6
3000 2500 11355 139" X 17'10" 4.2 X 5.4
3600 3000 13620 15'5" X 17'10" 4.7 X 5.4
4000 3335 15120 14'2" X 19'10" 4.3X6.1
4800 4000 18145 15'9" X 19'10" 4.8 X6.1
5000 4170 18925 16'1" X 19'10" 4.9 X6.1
6000 5000 27700 17'7" X 19'10" 54X6.1
7500 6250 28350 17'3" X 25'0 5.3X7.6
9000 7500 34020 19'2" X 25'0" 5.8X 7.6
10000 8335 37855 20'3" X 25'0" 6.2 X 7.6
12000 10000 45400 22'2" X 25'0" 6.8 X 7.6
15000 12500 56700 22'7" X 302" 6.9 X9.2
18000 15000 68040 26'1" X 302" 8.0 X 9.2
20000 16665 75710 26'2" X 31'10" 8.0 X 9.7
24000 20000 90800 26'2" X 36'6" 8.0X11.1
30000 25000 113560 32'8" X 37'4" 10.0 X 11.4

Subject to change without notice.
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Shipping Specifications

CAPACITY APPROX. APPROX. SHIPPING CRATE
SHIPPING DIMENSIONS
WEIGHT WITH
CRATE INCL.

us Imp. Litres Lbs. Kg. Imperial Metric
Gals. Gals.
100 85 380 100 45 36 x 38 x 17 92 X 97 X 43
120 100 455 100 45 36 X 38 X 17 92 X 97 X 43
250 210 945 130 59 36 X 38 X 17 92 X 97 X 43
300 250 1135 130 59 36 X 38 X 17 92 X 97 X 43
500 415 1890 140 64 36 X 38 X 17 92 X 97 X 43
600 500 2270 140 64 36 X 38 X 17 92 X 97 X 43
750 625 2835 155 70 36 X 38 X 17 92 X 97 X 43
900 750 3400 155 70 36 X 38 X 17 92 X 97 X 43
1000 835 3785 185 84 36 X 38 X 17 92 X 97 X 43
1200 1000 4540 195 89 36 X 38 X 17 92 X 97 X 43
1500 1250 5670 220 100 48 X 48 X 12 122 X 122 X 26
1800 1500 6805 230 105 48 X 48 X 12 122 X 122 X 26
2000 1670 7570 240 109 48 X 48 X 12 122 X 122 X 26
2400 2000 9080 260 118 48 X 48 X 12 122 X 122 X 26
2500 2085 9450 265 120 48 X 48 X 12 122 X 122 X 26
3000 2500 11355 270 123 48 X 48 X 18 122 X 122 X 46
3600 3000 13620 310 141 48 X 48 X 18 122 X 122 X 46
4000 3335 15120 315 143 48 X 48 X 18 122 X 122 X 46
4800 4000 18145 325 148 48 X 48 X 18 122 X 122 X 46
5000 4170 18925 357 162 48 X 48 X 24 122 X 122 X 61
6000 5000 22700 373 170 48 X 48 X 24 122 X 122 X 61
7500 6250 28350 412 187 48 X 48 X 36 122 X 122 X 92
9000 7500 34020 489 222 48 X 48 X 36 122 X 122 X 92
10000 8335 37855 500 227 48 X 48 X 40 122 X 122 X 102
12000 10000 45400 560 255 48 X 48 X 40 122 X 122 X 102
15000 12500 56700 575 261 48 X 48 X 48 122 X 122 X 122
18000 15000 68040 630 286 48 X 48 X 48 122 X 122 X 122
20000 16665 75710 760 345 48 X 48 X 48 122 X 122 X 122
24000 20000 90800 860 391 48 X 48 X 48 122 X 122 X 122
30000 25000 113560 1100 500 48 X 48 X 30 122 X 213 X 76

Subject to change without notice.

Arctic King Operations Manual (version C)

41





Section 11: Tank Specifications

Specifications of the SunShade

Specifications of the SunShade

In regions that have high sunlight exposure, it is critical that the Arctic King tank have a SunShade to de-

crease ultra violet degradation.

Failure to use a sun shade may decrease the life expectancy of the product significantly.

Berm Size Sunshade Size Sunshade Part #
Feet Meters Feet Meters

10x 10 | 3.0x3.0 11x16 | 3.3x4.9 TTSS01000
15x 15 | 4.6 x4.6 17x22 | 5.2x6.7 TTSS03000
15x20 | 4.6x6.1 17x22 | 5.2x6.7 TTSS03000
15x25 | 46x7.6 22%x26 | 6.7x7.9 TTSS04000
20x 20 | 6.1x6.1 22%x26 | 6.7x7.9 TTSS04000
20x 25 | 6.1x7.6 22x35 | 6.7x10.7 | TTSS05000
20x 30 | 6.1x9.1 22x35 | 6.7x10.7 | TTSS05000
20x40 | 6.1x12.2 |22x53 |6.7x16.1 | TTSS06000
30x30 | 9.1x9.1 33x42 | 10.0x 12.8 | TTSS07500
30x35]9.1x10.7 |33x42 |10.0x12.8| TTSS07500
30x40 | 9.1x12.2 | 33x42 | 10.0x12.8 | TTSS07500
30x50 | 9.1x15.2 |33x64 | 10.0x19.5| TTSS15000
40x 40 | 12.2x12.2 | 57x52 | 17.4x 15.9 | TTSS24000
40x 50 | 12.2x15.2 | 57x52 | 17.4x 15.9 | TTSS24000
50x50 | 15.2x15.2 | 57 x52 | 17.4x 15.9 | TTSS24000

Add 16 to 20 ft. (5.0 to 6.0 metres) to sunshield dimensions for the tie-down ropes and stakes.

Important Note
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Section 12: Fitting Kits

Fill/Drain Kit 2" PL111KT

Fill/drain

illustration.
ltem | Part No. Description Qty.
No.
1 PLSS02040 Nipple S/S 2" NPT X 4” Long 1
2 PLA350 Adapter A 2" Camlock X 2" FNPT Alum |1
3 PLA250 Coupler B 2" Camlock X 2" MNPT Alum | 1
4 PLSS1025 Elbow Street 2" NPT 90 Deg S/S 1
5 PLB550 Ball Valve Full Port 2 NPT Brass 1
6 PLA300 Adapter F 2" Camlock X 2" MNPT Alum | 1
7 PLA200 Dust Cap 2" Camlock Alum 1
8 PP021 Locktite PST Pipe Sealant 1
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Section 12: Fitting Kits

Vent Kit PL112KJA

Vent Kit PL112KJA

NO. | PART #. DESCRIPTION QTY.
1 PLAS54 VENTED FILL CAP 2" MNPT ALUM. 1
2 PLA261 COUPLER “D” 2" CAMLOCK FNPT ALUM. 1
3 PLA350 ADAPTER “A” 2" CAMLOCK FNPT ALUM. 1
4 PLSS02030 | NIPPLE 2" NPT X 3" STAINLESS STEEL 1
5 PLA200 DUST CAP 2" CAMLOCK ALUM. 1
PP021 LOCKTITE PST PIPE SEALANT 1

ﬁ&RCTIC KING
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Section 12: Fitting Kits

Optional 3" Fill/Drain Kit PL119KT

Optional 3" Fill/Drain Kit PL119KT

Iltem Part No. Description Qty.
No.

1 PLB553 Valve Ball Full Port 3” Brass 1

2 PLA103 Elbow Street 3" NPT 90 Deg. Alum 1

3 PLA253 Coupler B 3" Camlock X 3" MNPT Alum 1

4 PLA303 Adapter F 3" Camlock X 3" MNPT Alum 2

5 PLA203 Dust Cap 3" Camlock Alum 1

6 PP021 Locktite PST Pipe Sealant 1

ﬁﬁfmcnc KING

Arctic King Operations Manual (Version C)
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Section 12: Fitting Kits

Optional Bottom Drain

Optional Bottom Drain

el s
Bl dd st ensnne

PART NO. | DESCRPTION QTY.
PLSS01020 | Nipple 1" X 2" Stainless Steel 1
PLSS462 Plug 1” MNPT Square head Stainless Steel 1
PLA149 Elbow 1” FNPT 90 degrees Aluminum 1
Options
PART NO | DESCRIPTION QTY.
PLB552 Ball Valve 1" Full Port Brass 1
Hose 1” fuel hose length specified by customer 1

ﬁncnc KING
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Section 13: Warranty

Section 13: Warranty

a) Warranty is limited to repairing or replacing, at the company’s sole discretion, any product approved to
be defective.

b) The company’s products are not guaranteed for any specific length of time or measure of service, but are
warranted only to be free from defects in workmanship and material for a period of one year to the original
purchaser.

¢) To the extent allowable under applicable law, the company’s liability for consequential, incidental and
environmental damages is expressly disclaimed. The company’s liability in all events is limited to, and
shall not exceed, the purchase price paid.

d) This warranty is granted to the original purchaser and does not extend to a subsequent purchaser or as-
signee.

e) The company must receive notification in writing of any claims of warranty from the original purchaser
which must give details of the claimed defect in the product.

f) Where the original purchaser is claiming under warranty, the product must be returned to the company for
inspection with all transportation and duty charges prepaid.

g) The warranty does not extend to any product that has been accidentally damaged, abraded, altered, punc-
tured, abused, misused or used for a purpose which has not been approved by the company.

h) This warranty does not apply to any accessories used with the product such as pumps, filters, hoses, etc.,
that are not supplied by the company, and any warranty on such accessories must be requested from the man-
ufacturer or dealer of the accessories.

i) In the event the original purchaser does not give notice of a warranty claim within one year of the original
purchase of the product, it is understood that the purchaser has waived the claim for warranty and the pur-
chaser and/or any subsequent purchaser must accept the condition of the product as it may be, without war-
ranty.

j) Any technical information supplied by the company regarding the product is not a condition of warranty
but rather is information provided by the company to the best of its knowledge.

k) There are no implied warranties nor is there any warranty that can be assumed from any representation
of any person, except the company itself.

Exclusions

This warranty is void if the product is not assembled, used and/or maintained in accordance with the oper-
ator’s manual supplied by SEI. Not intended for use with fuels having aromatic content greater than 60%.
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Section 14: Tank Log

Section 14: Tank Log

TANK LOG
Tank Size
Tank Serial No
Fuel Type
Date Fuel In Fuel Out Balance
Litres Litres Litres
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EXECUTIVE SUMMARY

Agnico-Eagle Mines Limited is currently in the process of planning the
construction of temporary installations for an advanced gold exploration project
in the Kivallig region of Nunavut, about 25 km north of Rankin Inlet.

The current operations for the Tiriganiaq underground exploration program
require storage of almost three million four hundred thousand liters (3,400,000 L)
of diesel fuel on a yearly basis.

PHASE 1

During 2010, Agnico-Eagle Mines has installed ten (10) fuel bladders, each with
113,500 L capacity, and also eleven (11) double-walled steel tanks, each with
50,000 L capacity. The combined fuel storage capacity currently in place stands
at one million six hundred eighty-five thousand liters (1,685,000 L) of diesel fuel.

An impervious secondary enclosure was built around the fuel bladders, in order
to provide secondary containment.

PHASE 2

To allow the completion of underground exploration activities that are planned
for 2012, Agnico-Eagle Mines needs to proceed to installation of another eight
(8) fuel bladders, each with 113,500 L capacity, and also eight (8) double-walled
steel tanks, each with 100,000 L capacity. The combined fuel storage capacity
that is planned in Phase 2 stands at one milion seven hundred and eight
thousand liters (1,708,000 L) of diesel fuel.

Another impervious secondary enclosure is planned to be built around these
additional fuel bladders, in order to provide secondary containment.

Section 5 of this document also summarizes the proposed work methods for
construction of the secondary containment area, during the first quarter of 2012.
The work will be done by a quallified local Contractor, with the field supervision to
be provided by A&A Technical.

Our Reference.: 2011-MEL-001 revision 1 OCTOBER 2011





Description of Mandate

Agnico-Eagle Mines gave a mandate to the undersigned Professional Engineer
in order to verify the compliance with applicable regulations of its fuel storage
installations at the Meliadine Gold Project, Nunavut.

According to the terms of reference, the mandate consists summarily in the
following activities.

A. Review and compilation of the available documentation ;

B. Collection of any information that may be missing ;

C. REVISION OF CONSTRUCTION DRAWINGS
a. Review of the AS BUILT drawings after construction of PHASE 1 ;
b. Preparation of IFC drawings for the construction of PHASE 2 ;

c. Preparation of Technical Specifications for materials to be used for
construction of PHASE 2.

Our Reference.: 2011-MEL-001 revision 1 OCTOBER 2011





1. Drawings issued for environmental permitting : PHASE 1

Some general arrangement drawings have already been provided to the Nunavut Water
Board on 2008-09-15, within a request for Amendment to Water License 2BB-MEL0709.

These drawings are reproduced hereunder, but only with the intent to demonstrate the
similarities between the civil design of the proposed expansion of fuel storage facilities
described herein and the original concept which had been submitted at the time of the
earlier communications with the KIA, INAC, and the Nunavut Water Board.

It should be noted that in one of the said drawings, entitled “Figure 2A, Project 3.393”
which was issued by T.A. Morrisson, P.Eng., an impermeable enclosure has already
been planned for the recovery of very small quantities of oil that may be released due to
the relative permeability of fabric materials used in such Collapsible Fabric Storage
Tanks (Bladders).

This impermeable enclosure has been planned in order to have a minimum capacity of
6,000 L and the recommended recuperation method, should any oil be present in the
surface water accumulated in the secondary containment area, consists in the use of a
skimmer or oil boom prior to discharging the treated water in the outfall for this
installation.

Our Reference.: 2011-MEL-001 revision 1 OCTOBER 2011
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2. Drawings issued for construction : PHASE 2

A preliminary version of the expansion project for fuel storage facilities was prepared by
Technical Services Division of Agnico-Eagle Mines, and issued on September 19, 2011.
After a review of the proposed location by some personnel at the project site, it was
decided to relocate the secondary containment expansion around the fuel to an area
with more favorable soil conditions.

The revised drawing, found on the next page and entitled “018-210-005-R1.pdf”, shows

the latest revision of the project location, details the dimensions of the secondary
containment, and was issued “for construction”.

Project Description

1. The secondary containment berms will be located at the Meliadine Project site
adjacent to the currently installed tank farm. The tank farm is situated mid-way

between the Camp site and the underground portal site.

2. Access to the project site is by road from the camp. Labour will be fed and
housed on site for the duration of their portions of the work. Transport to the

work will be via site vehicles. Communications on site will be by radio.

3. A rectangular outline will be built prior to installation of the berm Liner — type
GSE with 60 mil (1500 pm) thickness, single textured HDPE. The berm
construction will be carried out by the Earthworks contractor and monitored by
AEM supervision staff at site. All the installation will be verified with by a

qualified person provided by the bladder manufacturer.

4. The construction of the pad and the installation of the berm liner will be done

following the supplier recommendations (see the enclosed document - 2009

Arctic King Manual, issued March 2011).

Our Reference.: 2011-MEL-001 revision 1 OCTOBER 2011
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3. Verifications to storage capacity within secondary containment area

Within the current fuel storage expansion project, the construction of a secondary
containment area is not required for the double-walled steel tanks that are projected

(a.k.a. ENVIROTANKS).

For the additional fuel bladders, they will be four (4) of them grouped together within a

berm.

The requirement of containment volume, as described in Section 3.9 of Publication PN

1326 of the CCME, has been calculated as shown below.

100% of the biggest bladder (113,560 L) plus 10% of the combined volume of the other

three bladders ( 10% x 3 x 113,560).

Volume
Secondary Containment Requirement 147,628 L
according to ref. PN-1326, Section 3.9.1(1) 2-b-ii 130%
DESIGN OF BERM DIMENSIONS
height width length cumulative volume
(m) (m) (m) surface (m2) (m3)
0.00 24.4 24.4 595.4 slope ratio N-S 0.0
0.10 25 25 625.0 horizontal vertical 122.0
0.20 25.6 25.6 655.4 3 1 250.1
0.30 26.2 26.2 686.4 384.3
0.40 26.8 26.8 718.2 slope ratio E-W 524.7
0.50 27.4 27.4 750.8 horizontal vertical 671.6
3 1
annual precipitation GROSS CONTAINMENT 671,620
350 mm DEDUCTION OF BLADDER VOLUME @ 0.5 m height -227,120
ALLOWANCE FOR SURFACE WATER VOLUME -262,766
NET CONTAINMENTAVAILABLE 181,734

Our Reference.: 2011-MEL-001 revision 1 OCTOBER 2011
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4. Technical Specifications for Construction Materials

The specific requirements that pertain to materials for this project are the following :

1) Fuel Bladders : The materials and piping used will be conform
to Environment Canada's Technical Requirements for
Collapsible Fabric Storage Tanks, issued on December 2009
(this document is enclosed hereafter). The fuel bladder system
that has been selected is the Arctic King™ Model with 113,560
L capacity, which is manufactured by SEI Industries.

2) Granular Materials : The granular materials used to construct
the secondary containment area will be free from ice and till ;
being mostly composed of selected esker material, along with
the use of some screened materials when deemed
appropriate to insure adequate protection of the HDPE
membrane.

3) Geotextile : The materials and work methods used will
conform to Section 31321901 of the National Master
Specification format, an edited version of which is also
enclosed.

4) HDPE membrane (a.k.a. LINER) : The materials and work
methods used will conform to Section 31321902 of the
National Master Specification format, an edited version of
which is also enclosed.

Our Reference.: 2011-MEL-001 revision 1 OCTOBER 2011
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INTRODUCTION

On June 12, 2008, Environment Canada registered the Storage Tank Systems for Petroleum
Products and Allied Petroleum Products Regulations. The Regulations came into force on the
date that they were registered. The purpose of the Regulations is to reduce the risk of soil
and groundwater contamination due to spills and leaks of petroleum products and allied
petroleum products from storage tank systems.

The Regulations set forth requirements for the design and construction of storage tank
systems installed on or after the day the Regulations came into force. One requirement is
that storage tanks must be designed and built to one of the recognized standards identified in
the Regulations.

The Regulations cover storage tank systems that are designed to be installed in a fixed
location. Although there is no recognized standard available for the design and construction
of collapsible fabric storage tanks, Environment Canada recognizes these storage tanks as a
legitimate option for storing petroleum products and allied petroleum products. As such,
Environment Canada is publishing these Technical Requirements until a recognized standard
is developed to replace them.

These Technical Requirements cover minimum requirements for design and construction of a
collapsible fabric storage tank that is used for the aboveground storage of petroleum
products and allied petroleum products up to and including a capacity of 125,000 L.
Installations that have storage tank systems built around collapsible fabric storage tanks will
be required to meet all applicable sections of the Regulations.

Page 4 of 23





TECHNICAL REQUIREMENTS FOR COLLAPSIBLE FABRIC
STORAGE TANKS (BLADDERS)

1. SCOPE

1.1 These Technical Requirements provide minimum requirements for collapsible
fabric storage tanks (“bladders”) intended for the above-ground storage of
petroleum products and allied petroleum products with a relative density not
greater than 1.

1.2  These Technical Requirements cover the fabrication of bladders for use in a fixed
location. Bladders fabricated in accordance with these Technical Requirements are
not intended for the transportation of product nor are they intended to be
transported while containing product.

1.3  These Technical Requirements cover bladders which are fabricated, inspected and
tested for leakage before shipment from the factory.

1.4  These Technical Requirements cover bladders that are shop-fabricated from
reinforced coated fabrics or polymer films laminated onto textile substrates.

1.5 These Technical Requirements cover the design and performance of bladders

having a capacity not greater than 125 000 L.
2. DEFINITIONS

2.1 “Above-ground tank” means a tank that operates at atmospheric pressure and
that has all of its volume either above-grade or encased within an unfilled
secondary containment.

2.2  “Permeability” is the rate of liquid transmission through a unit area and unit
thickness of flat material, induced by a pressure difference (static head) between
two specific surfaces, under specified temperature and humidity conditions.
Expressed as g/h/m?/mm.

2.3  “Permeance’ is the rate of liquid transmission through a unit area of flat material
induced by a pressure difference (static head) between two specific surfaces,

under specified temperature and humidity conditions. Expressed as g/h/m?.

Page 5 of 23
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2.7

“‘Radio frequency welding” is the method of welding thermoplastics using
electromagnetic energy to generate the necessary heat and bond two parts
together under pressure.

“Secondary containment” means containment that prevents liquids that leak from
a storage tank system from reaching outside the containment area.

“Substrate (scrim)” is a woven, open-mesh, reinforced fabric made from
continuous filament yarn.

“Thermoplastics (thermoplastic materials)”’ are polymeric materials that can be
repeatedly heated to their softening point. These materials harden when cooled.
This action of heating and cooling can be repeated several times without any

significant change in the properties of the material.

Table 1 — Reference Documents

Document Edition Title of Document
Number

ASTM D814 95(2005) Standard Test Method for Rubber Property — Vapour
Transmission of Volatile Liquids

ASTM D471 06 Standard Test Method for Rubber Property — Effect of
Liquid

ASTM D751 06 Standard Test Methods for Coated Fabrics

ASTM D2136 02(2007) Standard Test Method for Coated Fabrics —

Low-Temperature Bend Test

Standard Practice for Xenon-Arc Exposure of Plastics
Intended for Outdoor Applications

ASTM D2565 99(2008)
Standard Practice for Operating Fluorescent Light
Apparatus for UV Exposure of Non-metallic Materials
ASTM G154 06
ANSI/ASME 1983 Pipe Treads — General Purpose (Inch)
B1.20.1 (R2006)

Page 6 of 23





3. CONSTRUCTION

3.1  CAPACITY

3.1.1 A bladder shall have a capacity no greater than 125 000 L.

3.1.2 When a nominal capacity of a bladder manufactured in accordance with these
requirements is specified, the actual capacity shall be not less than the nominal
capacity but not greater than the nominal capacity plus 2.5%.

3.1.3 As product is withdrawn, a bladder shall collapse so that there is no vapour

space.

3.2 MATERIALS

3.2.1 The material property of the bladder shall be designed to provide continued use
under the conditions expected to be encountered in the installed environment.
3.2.2 Materials that may be immersed in, or exposed to, petroleum products and
allied products, or their vapours, shall have properties that will not be affected
by such exposure in a manner that may cause a physical failure of the bladder
or a hazardous condition during the life of the bladder.
3.2.3 A bladder shall be manufactured from a polymer fabric that consists of
substrate (scrim) and topcoat:
3.2.3.1  The topcoat and substrate must be made of material that is compatible
with the petroleum products and allied products being stored.
3.2.3.2 The topcoat and substrate must be able to provide continuous use under
the conditions expected to be encountered at the installation site.
3.2.3.3 The topcoat must consist of a double layer of coating applied in two
passes on the interior of the bladder.
3.2.4 The polymer fabric shall have a minimum tensile strength of 2000 N (787 N per
cm width) when tested in accordance with ASTM D751.

3.3 WELDING

Page 7 of 23





3.3.1 All seams shall be radio-frequency welded by high-frequency dielectric
equipment.

3.3.2 All welding shall be done by trained individuals.

34 SEAMS

3.4.1 All seams shall provide a permanent bond and shall exhibit characteristics
equivalent to the polymer fabric itself.

3.4.2 All seams shall be radio-frequency welded, complete with top and bottom cap
strips, and body panels shall be segregated.

3.4.3 Exposed substrate along top and bottom cap strips shall be sealed inside and
outside the bladder.

3.5 CORNERS

3.5.1 Corners shall be designed in accordance with good engineering practice to
ensure that structural bladder integrity is maintained.

3.5.2 Corners shall be protected from abrasion.

3.6 FITTINGS

3.6.1 All fittings shall be leak-tight stainless steel flanges. If threaded fittings are
used, the minimum thread length shall be in accordance with ANSI/ASME
B1.20.1, Table 2.

3.6.2 All fittings shall have reinforcement patches, made of the same polymer fabric
of the bladder, attached to the tank by high-frequency dielectric welding.

3.6.3 Seaming techniques and methods used to join polymer fabric to the fittings
shall be such that bladder integrity is maintained.

3.6.4 Allfittings shall have a design pressure of 1035 kPa (gauge) (150 psi).

3.6.5 A minimum of two fittings shall be provided on the top surface of all bladders
having a capacity of 2000 L or less:

e 38 mm vent fitting

e 38 mm or 50 mm fill/drain fitting
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3.6.6 A minimum of two fittings shall be provided on the top surface of all bladders
having a capacity of more than 2000 L.:
¢ 50 mm vent fitting
¢ 50 mm or 75 mm fill/drain fitting
3.6.7 Only one fitting may be provided below liquid level.
3.6.7.1 If this fitting is provided, it may only be used for draining the bladder
when the bladder is being withdrawn from service and removed.
3.6.7.2 This fitting shall be resistant to the product that the bladder is intended to
store.
3.6.7.3 This fitting shall be visible for inspection.
3.6.8 All fittings shall be equipped with weather-tight closures at the point of
manufacture.

3.6.9 The closures shall be resistant to degradation in the atmosphere.

3.7 FILL OPENING

3.7.1 A wear patch shall be attached to the interior of the bladder directly below the

fill opening.
3.8 TEST STRIPS
3.8.1 A minimum of nine 64-mm test strips shall be attached to the exterior top of the
bladder.

3.8.2 Each test strip shall contain a 51 mm weld.

3.9 PRODUCTION TESTING

The bladder shall be evaluated for structural integrity in accordance with the following
procedure:
3.9.1 Each bladder assembly shall be tested by the manufacturer after all fittings and
appurtenances that are appropriate to its use have been fitted.
3.9.2 Each bladder shall be proved tight against leakage at all points including
seams, threaded joints and fittings, by applying air pressure of 2 kPa (gauge)

measured internally.
Page 9 of 23





3.9.3 While the pressure is maintained, a liquid-soap seam test solution, or
equivalent liquid, shall be brushed or poured over all seams, threaded joints
and fittings, etc.

3.9.4 A complete inspection of the entire tank surface, including top and bottom, shall
be conducted to detect leakage.

3.9.5 Bladders showing evidence of leakage shall be rejected. The pressure shall be
removed and the bladder shall be made leak-tight and then retested.

3.9.6 After testing, the plugs in all openings shall be backed off to a hand-tight

position.

3.10 SHOP-FABRICATED SECONDARY CONTAINMENT REQUIREMENTS

3.10.1 If a shop-fabricated dyke is provided as a means of secondary containment, the
dyke must be capable of supporting the hydrostatic load when full of liquid.
3.10.2 The bladder must be placed entirely within a dyked area

3.11  FIELD REPAIR KIT

3.11.1 Each bladder shall include a field repair kit that contains items necessary to
perform on-site repairs of punctures, tears, leaks, etc., and that is readily

available in an emergency situation.
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3.12 MARKING

3.12.1

Each bladder shall be marked in a permanent manner with the following
information, in letters written in a height equal to or greater than that indicated
below (all non-bracketed items are to be written exactly as worded; all square-

bracketed items indicate the type of information to be marked):

e DANGER, FLAMMABLE OR COMBUSTIBLE LIQUID STORAGE (50 mm)
e SMOKING PROHIBITED WITHIN 6 METRES (50mm)

o KEEP ALL SOURCES OF IGNITION AT LEAST 6 METRES FROM THIS
STORAGE TANK (50mm)

e MAXIMUM CAPACITY (50 mm)

e DO NOT OVERFILL — Overfilling may result in permanent damage or
failure of the bladder (50 mm)

¢ Collapsible Fabric Storage Tank (Bladder) (12 mm)
¢ [Name of manufacturer] (12 mm)

¢ [Year/month of manufacture] (12 mm)

¢ Name of certifying agency (12 mm)

e [Fabrication material] (12 mm)

Information must be clearly visible to the owner or operator of the bladder.
The markings must be visible when the bladder is empty and resistant to

product stored.”
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4. PERFORMANCE

41 GENERAL

4.1.1 Bladder fabric shall meet the performance requirements laid out in this section.

4.1.2 The tank manufacturer shall ensure that performance testing is in conformance
with a method certified by a third party testing organization in conformance with
this document, using:

4.1.2.1 A document and validated test method; and

41.2.2

equipment

Table 2 — Performance Requirements

Technicians that are trained in the maintenance and use of the test

Test Paragraph | Test Reference Performance
Permeance 4.2 ASTM D814 Less than 10 g/m*/h
over 24 h
Compatibility 4.3 ASTM D471 Rubber Degradation visible
Property — Effects of Liquids | under 7X lens
Seam resistance 4.4 Applicable standard test Separation = tensile
method strength
Puncture resistance 451 ASTM D751 Section 18 No perforation
Bursting strength 452 ASTM D751 test method with | Min 4000 N of
ring clamps bursting strength
Rough handling 453 ASTM D2136 No visible cracking
Accelerated weathering | 4.7.1 ASTM D2565 or ASTM G154 | No cracks or
deterioration; bladder
retains 80% of its
tensile strength
Heath aging 472 Applicable standard test 90% of tensile
method strength
Tear strength 4.8 ASTM D751 (tongue tear) Min. tear strength:
as received — 195 N
conditioned — 175 N
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4.2 PERMEANCE

4.2.1 Bladder fabric shall have a permeance to the liquids listed in Table 3 equal to or
less than 10 g/h/m? over a 24-hour period.
4.2.1.1 At least three representative samples of bladder fabric shall be exposed
to the liquids shown in Table 3 for 28 days at an ambient temperature of
2342°C and a relative humidity of 50+2%.

Table 3: Exposure Liquids

Premium unleaded gasoline
ASTM reference fuel F
Fuel JP-8

Distilled water

Im{ O IO| |IW\| >

Sodium chloride (saturated)

4.21.2 The tests shall be conducted in accordance with ASTM Test Method
D814.
4.2.1.3 Calculations shall be made as per Appendix A.
4.2.2 All samples shall pass.

43 COMPATIBILITY

4.3.1 Mass and volume change and loss of tensile strength shall be within the limits
designated in clauses 4.3.3, 4.3.4 and 4.3.5 when exposed to the liquids
specified in Table 3.

4.3.1.1 At least three representative samples of bladder fabric shall be exposed
to the appropriate test liquid in Table 3 for 30 days at an ambient
temperature of 23+2°C.

4.3.1.2 Following exposure, the samples shall be wiped clean and dried for 2
hours at a temperature of 21+2°C.

4.3.1.3 Any presence of delamination or other degradation visible with 7X lens
shall be noted.
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4.3.2 Samples shall be tested in accordance with sections 10, 11 and 15 of ASTM

D471.

4.3.3 The samples shall not exhibit a change in mass in excess of 10%.

4.3.4 The samples shall not exhibit a volume change in excess of 15%.

4.3.5 The samples shall retain not less than 50% of their tensile strength.

44 SEAM RESISTANCE

4.4.1 Seam strength shall exceed or be equal to the specified tensile strength of the

polymer fabric (clause 3.2.4).

4411

4412

4413

4414

4415

At least five specimens that are representative of the bladders shall be
bonded in accordance with the manufacturer’s instructions. A similar set
of specimens shall be prepared from the parent fabric.

Each specimen for testing shall be cut to the size of 150 by 100 mm; for
the seamed samples, the long dimension shall be perpendicular to the
seam and the seam shall be equidistant from the ends of the specimen
(Figure 1).

The specimens shall be conditioned for a minimum of 24 hours at 23°C +
2°C.

Each specimen shall be secured centrally in the clamps of the testing
machine, in such a way that the long dimension is parallel to the
direction of application of the load. Care must be taken to ensure that the
tension in the specimen is uniform across the clamped width.

The load shall be applied by the machine at a velocity of 5£0.1 mm/s

until separation occurs.

4.4.2 Maximum load at separation of the seamed samples shall be equal to or

exceed the specified tensile strength.
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4.5 PHYSICAL RESISTANCE

Bladders shall exhibit puncture resistance, bursting strength and rough handling that

meet the requirements of clauses 4.5.1 and 4.5.4.

4.5.1 Puncture Resistance

4.5.2

4511
451.2

45.1.3

4514

Bladders shall resist the impact of a blunt object without perforation.
Polymer fabric shall be subjected to the impact of a 1 kg instrument
drop-weight impact apparatus, as illustrated by Figure 2, dropped from
a height of 1 m at a temperature of 20°C.

Not less than three samples of reinforced polymer fabric,

each consisting of 1 m? of fabric, shall be spread individually on a bed
of drained wet brick-layers’ sand 150 mm deep, with the impact made
at the centre of the fabric sample. After the impact, the samples shall
be examined for perforation.

None of the fabric samples shall be perforated.

Bursting Strength

45.2.1

4522

4523

4524

Bladders shall exhibit bursting strength that meets the requirements of
clause 4.5.2.4.

Representative samples shall be subjected to slowly increasing
pressure until rupture or failure occurs as described in ASTM D751
Section 18.

A minimum of 10 specimens shall be prepared, each measuring at
least 12.5 mm greater in diameter than the outside diameter of the
testing machine.

Samples shall exhibit a bursting strength of not less than 4000 N when
tested in accordance with ASTM D751 Test Method with ring clamps.
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4.5.3 Rough Handling

4.5.3.1 Bladders shall exhibit their ability to withstand rough handling by

meeting the requirements of clause 4.5.3.1.1.

4.5.3.1.1 Not less than three samples shall withstand, without failure,
rough handling at temperatures of 40°C and —46°C when
tested in accordance with modified ASTM D2136 as
follows:

45312 Test samples of fabric, each 10 mm wide occurring along
300 mm length, shall be folded over through 180 degrees.

4.5.3.1.3 A 10 kg roller, 150 mm in diameter, shall be passed over
the folded sample ten times.

4.5.3.1.4 The test shall be conducted on all samples at ambient
temperatures of 40°C and —-46°C.

4.5.3.2 The samples shall not show visible cracking under 5X magnification.

4.6 PROOF OF DESIGN TEST

4.6.1

46.2

46.3

46.4

4.6.5

4.6.6

The representative bladder sample shall be tested to demonstrate the strength

of design.

The test sample shall represent the bladder having the largest designed

capacity in a series.

The tank shall be filled with water to its design capacity + 5% and allowed to

stand for a minimum of 4 hours.

A complete inspection of the entire tank surface shall be conducted to detect

leakage.

Bladders showing evidence of leakage shall not have demonstrated proof of
design.

After testing, the plugs in all openings shall be backed off to a hand-tight

position.
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4.6 RESISTANCE TO ACCELERATED WEATHERING AND AGING

Samples (minimum 3) of the polymer fabric, following a 480-hour exposure to

ultraviolet light and water, shall not crack or deteriorate, and when tested for tensile

strength, shall retain at least 80% of the values obtained in the “as received”

condition.

4.71 Resistance to Accelerated Weathering

4711

4712

Representative samples (minimum 3) of bladders shall be subjected to
accelerated weathering for 480 hours, using either of the following two

options:

Option 1

Perform xenon arc exposure in accordance with ASTM D2565, using
apparatus Type B, BH or E. Appropriate filters shall be used to simulate
the spectral power distribution of natural daylight. For Type B or BH
apparatus, use borosilicate glass, inner and outer. For Type E
apparatus, use three Suprax filters. The exposure cycle shall be 102
minutes of light and 18 minutes of light and water spray (using deionized
water) at a black panel temperature of 63+3°C and a relative humidity of
3045%. The spectral irradiance shall be 0.35 W/m? at 340 mm.

Option 2

Perform fluorescent UV/condensation exposure in accordance with
ASTM G154, using UV340 bulbs. The exposure cycle shall be 8 hours of
light and 4 hours of condensation, at a black panel temperature of

6313°C and a condensation temperature of 50£3°C.

Subsequent to the weathering, the following test shall be conducted:

4.7.2.2.1 Tensile strength as described in section 4.3
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4.7.2 Resistance to Heat Aging

Representative samples (minimum 3) of polymer fabric shall be placed in an
air-circulating oven for 60 days at 80+1°C. After a 24-hour recovery period at
21°C, the test for tensile strength shall demonstrate 90% retention of its tear

strength properties as described in clause 4.8.

4.8 TEAR STRENGTH

4.8.1 Samples (10) of the polymer fabric, when tested in accordance with ASTM
D751 (tongue tear), shall have a tear strength of not less than 195 newtons in
the “as received” condition (i.e. without exposure to test liquids) and 175 N after
exposure to the test liquids as specified in clause 4.3.

4.8.1.1 The tear strengths shall be determined on “as received” samples and on
samples immersed in the test liquids.

4.8.1.2 The tear strength shall be determined on 10 samples: 127 mm
(5 samples) in the longitudinal direction and 127 mm (5 samples) in the
cross-roll direction. Each specimen for testing shall measure 75 mm by
200 mm and shall be cut in the centre of the shorter edge for 75 mm to
form tow “tongues,” each of which shall be gripped in the clamps of a
recording tensile testing machine and pulled to simulate a tear.

4.8.1.3 After the tearing action is initiated, the pulling action will continue until
the moving jaw has travelled for a minimum of 75 mm. The rate of travel
shall be approximately 50 mm/min and shall be uniform at all times.

4.8.1.4 The tearing strength of the sample shall be calculated as the average of
the tearing strengths obtained for the tested samples. If multiple-ply
samples are used, the average obtained shall be divided by the number

of plies per specimen.
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5. LIFE EXPECTANCY

51 SHELFLIFE

5.1.1 Shelf life applies to all bladders. The optimal conditions to store bladders are
between 10°C and 43°C with humidity between 50% and 75%. The maximum

shelf life of a bladder is 10 years from the date of manufacture.

5.1 SERVICE LIFE

5.2.1 The service life begins when a petroleum product or allied petroleum product is

transferred into the bladder.

5.2.2

strips as listed in section 3.8. These tests should be performed as per Table 4,

beginning in year 2 and then annually.

5.2.3

climatic conditions and maintenance but shall never exceed 10 years.

Table 4: Frequency of Re-Testing

Service life shall be tested by the manufacturer following section 4.8, using test

The service life cannot be stopped or reversed. Service life is dependent upon

Frequency Number of samples per | Test

test
Year 2 1 sample Tensile strength to retain 80%
Year 3 to 7, tested annually 1 sample Tensile strength to retain 70%
Year 8 to 10, tested annually | 1 sample Tensile to strength retain 50%
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6

6.1

6.2

6.3

INSTALLATION, MINIMUM INSTALLATION DISTANCES, AND MAINTENANCE

Each bladder shall be accompanied by detailed installation and maintenance
requirements from the manufacturer.

Each bladder shall be accompanied by detailed repair instructions.

MINIMUM REQUIRED DISTANCES FOR INSTALLATION

6.3.1 Bladders shall be installed and maintained to have a minimum distance
between the secondary containment and buildings based on the size of the
secondary containment and construction or use of the building.

6.3.1.1

6.3.1.2

6.3.1.3

6.3.1.4

6.3.1.5

The distance between the secondary containment and buildings of
ordinary or combustible construction having extensive window areas or
associated combustible yard storage shall be two times the secondary
containment diameter (if round) or diagonal (if not).

The distance between the secondary containment and buildings
containing hazardous materials shall be two times the secondary
containment diameter or diagonal.

The distance between the secondary containment and buildings of
unknown construction or varying or unknown storage and yard storage
shall be two times the secondary containment diameter or diagonal.

The distance between the secondary containment and buildings of
ordinary or combustible construction not having extensive window areas,
hazardous materials storage or associated combustible yard storage
shall be one times the secondary containment diameter or diagonal.

The distance between the secondary containment and buildings of
fire-resistive or non-combustible construction not having extensive
window areas, hazardous materials storage or associated combustible
yard storage shall be 0.5 times the secondary containment diameter or
diagonal.
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Figure 1
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Figure 2
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APPENDIX A

PERMEANCE AND PERMEABILITY CALCULATIONS

Using the method described in subsection 4.2, determine the mass of liquid lost over a 28-
day period. From this value, together with the known exposed area of the test specimen, the

following calculation can be made:

Mass of liquid lost per hour

Mass of liquid lost over 28 days
= 28 x 24

(W1 - W28)
672

Mass of liquid lost per h = X 10 000
Permeance (Pc) = area of test specimen, cm

= (W1 -W28) x 10 000
672 x a

(W1 - W28) x 14.881
a

or

= : g/h/m?
Where: W1 = original mass of liquid before test (g)
W28 = mass of liquid after 28 days (g)
a = exposed area of test specimen (cm?)

Permeability (Pb) = permeance x liner thickness in g/h/m?/mm
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Technical Specs Document GEOTEXTILES

Page 1 of 3
Partie 1 General
11 SECTION INCLUDES

12

13

Materials and installation of polymeric geotextiles used in revetments, breakwaters,
retaining wall structures, filtration, drainage structures, roadbeds and railroad beds
purpose of whichisto:

A Separate and prevent mixing of granular materias of different grading.

2 Act as hydraulic filters permitting passage of water while retaining soil strength of
granular structure.

RELATED SECTIONS
Section 31 23 33.01 - Excavating, Trenching and Backfilling.

Section 31 32 19.13 - Geogrid Soil Reinforcement.

REFERENCES
American Society for Testing and Materias International, (ASTM)

A ASTM D4491-99a, Standard Test Methods for Water Permeability of Geotextiles
by Permittivity.

2 ASTM D4595-86(2001), Standard Test Method for Tensile Properties of
Geotextiles by the Wide-Width Strip Method.

3 ASTM D4716-01, Test Method for Determining the (In-Plane) Flow Rate Per
Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant
Head.

4 ASTM D4751-99a, Standard Test Method for Determining Apparent Opening
Size of a Geotextile.

Canadian Genera Standards Board (CGSB)

1 CAN/CGSB-4.2 No. 11.2-M89(April 1997), Textile Test Methods - Bursting
Strength - Ball Burst Test (Extension of September 1989).

2 CAN/CGSB-148.1, Methods of Testing Geotextiles and Complete
Geomembranes.

A No0.2-M85, Methods of Testing Geosynthetics - Mass per Unit Area.
2 No0.3-M85, Methods of Testing Geosynthetics - Thickness of Geotextiles.

3 No0.6.1-93, Methods of Testing Geotextiles and Geomembranes - Bursting
Strength of Geotextiles Under No Compressive Load.

4 No0.7.3-92, Methods of Testing Geotextiles and Geomembranes - Grab
Tensile Test for Geotextiles.

5 No. 10-94, Methods of Testing Geosynthetics - Geotextiles - Filtration
Opening Size.

Canadian Standards Association (CSA International)
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14

Partie 2

21

Partie 3

3.1

A CAN/CSA-G40.20/G40.21-98, General Requirements for Rolled or Welded
Structural Quality Steel/Structural Quality Steel.

2 CAN/CSA-G164-M92(R1998), Hot Dip Galvanizing of Irregularly Shaped
Articles.

Ontario Provincial Standard Specifications (OPSS)
A OPSS 1860-March 1998, Materia Specification for Geotextiles.

DELIVERY, STORAGE AND HANDLING

During delivery and storage, protect geotextiles from direct sunlight, ultraviolet rays,
excessive heat, mud, dirt, dust, debris and rodents.

Products

MATERIAL
Geotextile: non-woven synthetic fibre fabric, supplied in rolls.

A Width: 3.5m minimum.
2 Length: no restriction.

3 Composed of: minimum 85% by mass of polypropylene polyester with inhibitors
added to base plastic to resist deterioration by ultra-violet and heat exposure for
60 days.

Physical properties:

A Mass per unit area: to ASTM D5261, minimum 300g/.
2 Tear Resistance: to ASTM D4533, minimum 400 N.

Hydraulic properties:

A Apparent opening size (AOS): to ASTM D4751, 0.212 mm.

Execution

INSTALLATION

Place geotextile material by unrolling onto graded surface in orientation, manner and
locations indicated and retain in position with pins.

Place geotextile material smooth and free of tension stress, folds, wrinkles and creases.

Place geotextile material on sloping surfacesin one continuous length from toe of slope to
upper extent of geotextile.

Overlap each successive strip of geotextile 600 mm over previously laid strip.

Join successive strips of geotextile by overlapping 1000mm.
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3.2

3.3

10

Pin successive strips of geotextile with securing pints at 500 mm interval at mid point of
lap.

Protect installed geotextile material from displacement, damage or deterioration before,
during and after placement of material layers.

After installation, cover with overlying layer within 4 h of placement.
Replace damaged or deteriorated geotextile to approval of Consultant.

Place and compact soil layersin accordance with Section 31 23 33.01 — Excavating
Trenching and Backfilling.

CLEANING

Remove construction debris from Project site and dispose of debrisin an environmentally
responsible and legal manner.

PROTECTION
Vehicular traffic not permitted directly on geotextile.

END OF SECTION
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PART 1 - GENERAL

11

1.2

1.3

14

SECTION INCLUDES

| Materials and installation of geomembranes for use in containment structures as an
impermeable membrane.

RELATED SECTIONS

A Section 31 32 19 01 - Geotextiles.

MEASUREMENT PROCEDURES

1 Geomembranes will be measured in square metres of surface covered by material. No
allowance will be made for seams and overlaps.

REFERENCES
1 American Society for Testing and Materials International (ASTM)

A ASTM D 413-[98(2002)e1], Standard Test Methods for Rubber Property-Adhesion to
Flexible Substrate.

2 ASTM D 638-[02a], Standard Test Method for Tensile Properties of Plastics.

3 ASTM D 746-[98e1], Standard Test Method for Brittleness Temperature of Plastics
and Elastomers by Impact.

4 ASTM D 792-[00], Standard Test Method for Density and Specific Gravity (Relative
Density) of Plastics by Displacement.

.5 ASTM D 1004-[94a(2003)], Standard Test Method for Initial Tear Resistance of
Plastic Film and Sheeting.

.6 ASTM D 1204-[02], Standard Test Method for Linear Dimensional Changes of
Nonrigid Thermoplastic Sheeting or Film at Elevated Temperature.

7 ASTM D 1238-[01e1], Standard Test Method for Flow Rates of Thermoplastics by
Extrusion Plastometer.

.8 ASTM D 1593-[99], Standard Specification for Nonrigid Vinyl Chloride Plastic Film
and Sheeting.

.9 ASTM D 1603-[01], Standard Test Method for Carbon Black in Olefin Plastics.

.10 ASTM D 1693-[01], Standard Test Method for Environmental Stress-Cracking of
Ethylene Plastics.

A1 ASTM D 882-[02], Standard Test Methods for Tensile Properties of Thin Plastic
Sheeting.

12 ASTM D 1203-[94(1999)e1], Standard Test Methods for Volatile Loss from Plastics
Using Activated Carbon Methods.

13 ASTM D 1790-[02], Standard Test Method for Brittleness Temperature of Plastic

Sheeting by Impact.
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15 QUALITY ASSURANCE

Test quality of resin and membrane to ensure consistency of raw material and
geomembrane quality in accordance with manufacturer's recommendations.

Test seams in strength and peel at beginning of each seaming period, and at least once
every [4] h if welding operation is interrupted, for each seaming apparatus and seamer used
that day. Also test at least two samples from each panel, with samples taken from extra
material, such that panel is not damaged and blanket geometry is not altered.

If seam test specimen fails in seam, repeat on new specimen. If new specimen fails in seam,
material will not be used for seaming until deficiencies are corrected and two consecutive
successful test seams are achieved.

Test seams by non-destructive methods over their full length, using vacuum test unit or air

pressure test.

1 Vacuum chamber to contain glass viewport and seal for sealing chamber to seam
area. With chamber sealed in place and after partly filling chamber with water,
apply vacuum of 17.2 kPa. Seam failure is detected by presence of air bubbles
through water.

1.6 DELIVERY, STORAGE AND HANDLING

1

2 — PRODUCTS

During delivery and storage, protect geo-membranes from direct sunlight, ultraviolet rays,
excessive heat, mud, dirt, dust, debris and rodents.

2.1 MATERIALS

1

2

Geomembrane: extruded synthetic sheet.

A Supplied in Prefabricated panels of size 30 mx30m..

2 Composed of high density polyethylene resin with inhibitors added to base plastic
to resist deterioration by ultra-violet and heat exposure.

Physical properties:

N Specific gravity of resin: to ASTM D 1505, minimum 0.940 g/cc.
2 Melt index of resin: to ASTM D 1238, minimum 0.05 g/min.
3 Thickness: to ASTM D 5199,
A Minimum average thickness : 1500 microns.
2 Lowest individual thickness reading : 1350 microns
4 Tensile strength and elongation at yield: to ASTM D 6693:
A Yield tensile strength: minimum 22 N/mm.
2 Yield elongation: minimum 12 %.

.5 Tensile strength and elongation at break: to ASTM D 6693:
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A Break tensile strength: minimum 40 N/mm.
2 Break elongation: minimum 700 %.
.6 Modulus of elasticity: to ASTM D 638, minimum 550 kPa.
7 Tear resistance: to ASTM D 1004, Die C, minimum 187 N.
.8 Puncture resistance: to ASTM D 4883, minimum 480 N.
9 Resistance to soil burial: maximum 10%.
.10 Dimensional stability, each direction: to ASTM D 1204, 100 degrees C, 1 hour,
maximum 1%.
11 Environmental stress crack: to ASTM D 5397 minimum 300 h.
12 Low temperature brittleness: to ASTM D 746, Procedure B, minus 40 degrees C.
13 Brittleness temperature: to ASTM D 1790.
14 Carbon black content: to ASTM D 1603, minimum 2.5%, maximum 3.5% by mass.
.15 Seam strength (at yield point): 280 N and film tear bond.
.16 Seam peel adhesion: to ASTM D 6392.
17 Total content of additives, fillers or extenders: maximum 3 % by weight.
.18 Geomembrane: free of striations, roughness, pinholes, bubbles, blisters, un-
dispersed raw materials and any sign of contamination by foreign matter.
3 Seams: welded in accordance with manufacturer's recommendations. Physical properties

for resin used for welding to be same as those for resin used in manufacture of membrane.

3 - EXECUTION

3.1 INSTALLATION

A GEOMEMBRANE INSTALLATION

A

.2

Materials Logistics

1 Transportation and On-site Storage
The geomembrane rolls shall be shipped by flatbed trailer to the job site.
The geomembrane shall be stored so as to be protected from puncture,
dirt, grease, moisture and excessive heat. Damaged material shall be
stored separately for repair or replacement. The rolls shall be stored on a
prepared smooth surface(not wooden pallets) and should not be stacked
more than two rolls high.

Earthwork

N General
The owner or his representative (soil quality assurance inspector) shall
inspect the subgrade preparation. Prior to liner installation the subgrade
shall be compacted in accordance with the project specifications. Weak or
compressible areas which cannot be satisfactorily compacted should be
removed and replaced with properly compacted fill. All surfaces to be lined
shall be smooth and free of all foreign and organic material, sharp objects,
or debris of any kind. The subgrade shall provide a firm, unyielding
foundation with no sharp changes or abrupt breaks in grade. Standing
water or excessive moisture shall not be allowed. The installer, on a daily
basis, shall approve the surface on which the geomembrane will be
installed. After the supporting soil surface has been approved, it shall be
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the installer’s responsibility to indicate to the inspector any changes to its
condition that may require repair work.

2 Anchor Trench
The anchor trench shall be excavated to the line, grade, and width shown
on the project construction drawings, prior to liner system placement.
Slightly rounded corners shall be provided in the trench to avoid sharp
bends in the geomembrane.14

3 LINER specifications Method of Placement

The installer shall be responsible for the following:

i Equipment or tools shall not damage the geomembrane during handling,
transportation and deployment.

2 Personnel working on the geomembrane shall not smoke or wear
damaging shoes.

3 The method used to unroll the panels shall not cause scratches or crimps in
the geomembrane and shall not damage the supporting soil.

4 Adequate loading (e.g., sand bags or similar items that will not damage the

geomembrane) shall be placed to prevent uplift by wind (in case of high
winds, continuous loading is recommended along edges of panels to
minimize risk of wind flow under the panels).
4 Weather Conditions
Geomembrane deployment shall proceed between ambient temperatures of 32° F
and 104° F. Placement can proceed below 32° F only after it has been verified by
the inspector that the material can be seamed according to the specification.
Geomembrane placement shall not be done during any precipitation, in the
presence of excessive moisture (e.g., fog, rain, dew) or in the presence of excessive
winds, as determined by the installation supervisor.

.5 Field Seaming

| This Design with Prefabricated HDPE Panels involves no field seaming.
The design requires only the unfolding of panels of 30 m x 30 m size.

2 Non-Destructive Seam Testing ( if repairs to HDPE panels are required )
Non-destructively test all field seams over their full length.
A. Vacuum Box Testing Equipment for testing extrusion seams shall
be comprised of the following:
i A vacuum box assembly consisting of a rigid housing, a transparent
viewing window, asoft rubber gasket attached to the bottom, port
hole or valve assembly, and a vacuumgauge.

2 Soapy solution in a plastic bucket with a mop.
N The following procedures shall be followed by the
installer:
| Excess sheet overlap shall be trimmed away.
2 Wet a strip of geomembrane approximately

12 inches wide by the length of box with the
soapy solution.
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3 Place the box over the wetted area and compress.
4 Create a vacuum of 3 - 5 psig.
.5 Ensure that a leak-tight seal is created.
.6 For a period of approximately 10 seconds,

examine the geomembrane through the

viewingwindow for the presence of animated

soap bubbles. 16

Poly-Flex LINER specifications

7 If no animated bubbles appear after 10 seconds,
close the vacuum valve and open thebleed valve,

move the box over the next adjoining area with a

minimum 3 inches overlapand repeat the process.

.8 All areas where animated soap bubbles appear
shall be marked, repaired and then retested. The
following procedures shall apply to locations
where seams cannot be non-destructivelytested.
| If the seam is accessible to testing
equipment prior to final installation, the
seam shall benon-destructively tested

prior to final installation.

2 If the seam cannot be tested prior to final
installation, the seams shall be spark
testedaccording to the spark tester
manufacturer’s procedures.

B. Air Pressure Testing (For Double Fusion Seams Only) Equipment for
testing double fusion seams shall be comprised of the following:
| An air pump equipped with pressure gauge capable of

generating and sustaining a pressure between 25 and
30 psi.

2 A pressure gauge equipped with a sharp hollow needle.
The following procedures shall be followed by the
installer:

A Seal one end of the seam to be tested.

2 Insert needle or other approved pressure feed
device through the sealed end of the
channelcreated by the double wedge fusion weld.

3 Energize the air pump to verify the unobstructed
passage of air through the channel.

4 Seal the other end of the channel.

5 Energize the air pump to a pressure between 25

and 30 psi, close valve, allow 2 minutesfor the
injected air to come to equilibrium in the channel,
and sustain pressure for approximately 5 minutes.

.6 If loss of pressure exceeds 4 psi, or pressure does
not stabilize, locate faulty area, repair and retest.
7 If pressure does not drop below the acceptable

value after five minutes, cut the air channelopen
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at the opposite end from the pressure gauge. The
air channel should deflateimmediately indicating
that the entire length of the seam has been
tested.

.5 Destructive Seam Testing
NOT APPLICABLE

.6 Defects and Repairs
All seams and non-seam areas of the geomembrane shall be inspected by
the inspector for defects, holes, blisters, undispersed raw materials, and
any sign of contamination by foreign matter. The surface of the
geomembrane shall be clean at the time of inspection.

A. Evaluation

Each suspect location in seam and non-seam areas shall be non-
destructively tested as appropriate in the presence of the inspector. Each
location that fails the non-destructive testing shall be marked by the
inspector, and repaired accordingly.

B. Repair Procedures
N Defective seams shall be cap stripped or replaced.
2 Small holes shall be repaired by extrusion welding a bead

of extrudate over the hole. If the hole is larger than 1/4
inch, it shall be patched.

3 Tears shall be repaired by patching. If the tear is on a
slope or an area susceptible to stress and has a sharp end
it must be rounded prior to patching.

A4 Blisters, large cuts and undispersed raw materials shall be
repaired by patches.18
Poly-Flex LINER specifications

.5 Patches shall be completed by extrusion welding. The weld

area shall be ground no more than 10 minutes prior to welding. No

more than 10% of the thickness shall be removed by grinding.

Welding shall commence where the grinding started and must

overlap the previous seam by at least 2 inches. Reseaming over an

existing seam without regrinding shall not be permitted. The

welding shall restart by grinding the existing seam and rewelding a

new seam. Patches shall be round or oval in shape, made of the

same geomembrane, and extend a minimum of 6 inches beyond
the edge of defects.

C. Verification of Repairs
Each repair shall be non-destructively tested. Repairs that pass the
non-destructive test shall be taken as an indication of an adequate
repair. Failed tests indicate that the repair shall be repeated and
retested until passing test results are achieved. The inspector shall
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3.3

PROTECTION

keep daily documentation of all non-destructive and destructive
testing. This documentation shall identify all seams that initially
failed the test and include evidence that these seams were
repaired and successfully retested.

Cover Material and Backfilling of Anchor Trench

The geomembrane shall be covered as soon as possible. The covering operation
shall not damage the geomembrane. The cover soil material shall be free of foreign
and organic material, sharp objects, or debris of any kind, which could potentially
damage the geomembrane. No construction equipment or machinery shall operate
directly on the geomembrane. The use of lightweight machinery (i.e., generator,
etc.) with low ground pressure is allowed. The anchor trench shall be backfilled by
the earthwork contractor. Trench backfill material shall be placed and compacted in
accordance with the project specifications. Care shall be taken when backfilling the
trenches to prevent any damage to the geomembrane. If damage occurs, it shall be
repaired prior to backfilling.

Geomembrane Acceptance

The installer shall retain all ownership and responsibility for the geomembrane until

accepted by the owner. Final acceptance is when all of the following conditions are

met:

1 Installation is finished.

2 Verification of the adequacy of all field seams and repairs, including
associated testing, is complete.

i Do not permit vehicular traffic directly on membrane.

END OF SECTION





Projected Construction Methods

a. Native Materials

Selected Esker material for pad foundation

Screened Esker material for top finish layer

b. Manufactured Materials

Vi.

Vii.

Geotextile Membrane — GSE NW16 non-woven

Berm Liner — GSE 60 mil single textured HDPE liner — one piece no welding
Fuel Bladders — 8 x ~113,500 liter (each)

Fuel Hose — 3" hose x 16', 3" hose x 33, Tee connections, Cross connections
Ball valves where required

Pressure relief valves will be installed, if ever permanent steel piping is used.

Dispensing Pump, 50 USGPM

c. Equipment required (already on-site)

vi.

Cat 966 Loader
Cat 320 Excavator

9 cu.yd. tandem haul truck

. Spreader bar and chains — for liner installation

Light Plant

Frost Fighter unit c/w fan & ducting

d. Manpower

Our Reference.: 2011-MEL-001 revision 1

1 x AEM construction supervisor

3 x Earthwork contractor employees - construction of the pad

4 x laborers for liner install

1 x Specialized Technician from bladder manufacturer for quality control. (SEI
Industries Ltd.) consultants on field

1 x Mechanic — Install fuel filters & meter to existing pump station

OCTOBER 2011
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Arctic King Fuel Tanks meet the Environment Canada TECHNICAL REQUIREMENTS FOR
COLLAPSIBLE FABRIC STORAGE TANKS (BLADDERS) - December 17, 2009

1. Fuel Bladders

a.

The fuel bladder should be manufactured from a polymer fabric that consists of substrate
(scrim) and topcoat (polyester) or (polyether) based polyurethane. The top coating must
be compatible with the fuel being stored and the climate at the installation site. The
substrate (scrim) is typically polyester or nylon woven base material.

Material shall be suitable for environmental conditions found in Arctic operations:

i. Fabric should have strength characteristics equal to or exceed Mil-T-52983E.
ii. Fabric should have double off-set urethane coating facing the fuel.
iii. Fabric shall have passed low temperature bend per ASTM D-2136.

All seams shall be radio frequency (RF) welded, complete with top and bottom cap
strips, and body panels should be segregated. The welded seam strength shall be equal
to or greater than the base material strength.

Exposed substrate along top and bottom cap strips should be sealed inside and outside
of the bladder.

. Tank capacity should be engineered to ensure the tank dimensions are correct for the

intended volume with min 5% over capacity for volume expansion due to temperature
changes. Static loading on base fabric and seams shall be less than one fifth the tensile
strength of the base fabric.

Corners should be designed according to acceptable engineering practices. Square
corners should be protected from abrasion.

Tanks shall be leak-tested at place of manufacturing and certified by the manufacturer to
be free from leaks. Furthermore, tanks should include a vent and any interconnecting
piping shall be pressure tested for leaks.

. Tanks shall include test strips for nine years of annual integrity testing.

The bladders shall include design criteria and drawings that are stamped by a
professional engineer.

Bladders are designed for static storage only.

Bladders should not exceed 125,000 litres in capacity.

Best Practices Guidelines:
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2. Secondary Containment Above Ground Berms

a.

Secondary containment above ground berms should be constructed from a material
impervious to petroleum products and be suitable for the environment they are being
used in.

Above ground berm wall supports should be made from aluminum metal and be able to
hold the entire berm while full of liquid.

Metal frame-supported above ground berms with single or double horizontal wall
supports and vertical wall supports at every 5’ (1.5 m) intervals should be used for
bladder tanks.

Each above ground berm should be engineered specifically for the supplied fuel bladder
or installation to ensure the berm is able to accommodate 110% of the maximum bladder
volume in the event of spillage including catastrophic failure.

. Above ground berms to be used with fuel bladder storage tanks should be supplied with

stamped professional engineered drawings and engineering approval check list.

Above ground berms should include corner drains with plugs installed in four corners of
the berm.

Above ground berm fabric should be fire resistant to ULC ORD C58.9.

Best Practices Guidelines:
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3. Secondary Containment Berm Liners
a. Secondary containment berm liners should be constructed as per ULC-ORD-C58.9-
1997.

. The material shall be impervious to petroleum products and be suitable for the

environment they are being used in.
6” (15 cm) of clean sand should be placed on top of the berm liner.

Each berm liner should be engineered specifically for the supplied fuel bladder or
installation to ensure the berm is able to accommodate 110% of the maximum bladder
volume in the event of spillage including catastrophic failure.

Each berm liner should include a sump to collect rain water/snow melt and include a
provision for an oil/water separator.

i. Note: Decommissioning of secondary containment berm liner systems must
include on/off site soil reclamation that should be specified by a soil scientist.
Consult local regulations for further information.

4. Oil/Water Separator

a.

An oil water separator shall be used to treat precipitation collected in the bermed
secondary containment prior to discharge.

The oil water separator must be designed to produce a discharge of water that will not
contain more than 15 mg/L of free oil and grease.

The oil/water separator must be designed to withstand freezing of liquid inside the
system.

Best Practices Guidelines:
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5. Installation
a. Allfuel bladders should be installed as a system that includes a secondary containment
system, as listed above, with an oil/water separator

b. Systems should be installed on level ground.

c. The installation of fuel bladder systems should be under the direction of a trained field
service representative. Upon completion, as-built drawings and an installation report
should be provided to the operator.

d. The operator should be trained on the proper use and maintenance procedures for fuel
bladder systems and shall be provided operator manuals.

e. As per Environment Canada Regulations bladders shall be installed and maintained to
have a minimum distance between the secondary containment and buildings based on
the size of the secondary containment and construction or use of the building.

The distance between the secondary containment and buildings of ordinary or
combustible construction having extensive window areas or associated combustible yard
storage shall be two times the secondary containment diameter (if round) or diagonal (if
not).

The distance between the secondary containment and buildings containing hazardous
materials shall be two times the secondary containment diameter or diagonal. The
distance between the secondary containment and buildings of unknown construction or
varying or unknown storage and yard storage shall be two times the secondary
containment diameter or diagonal.

The distance between the secondary containment and buildings of ordinary or
combustible construction not having extensive window areas, hazardous materials
storage or associated combustible yard storage shall be one times the secondary
containment diameter or diagonal.

The distance between the secondary containment and buildings of fire-resistive or non-
combustible construction not having extensive window areas, hazardous materials
storage or associated combustible yard storage shall be .5 times the secondary
containment diameter or diagonal.

Best Practices Guidelines:
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6. Maintenance and Inspection

a. Regular monthly maintenance inspections shall be conducted for fuel bladders,
secondary containment and oil/water separator systems and records should be kept.

b. Fuel bladders are equipped with nine (9) integrity strips. A strip is cut from the bladder
after the second year of use and annually after year two. The test strips are sent to the
manufacturer where they are tested for integrity. Reports are returned to operators for
inspection purposes. Wet date and fuel type should be recorded once the bladder is
installed.

c. Operators shall provide provisions for fuel inventory reconciliation at timed intervals.

d. Operators should ensure that snow loads do not exceed manufacturer’s specifications.

e. Operators should keep the surface of the tank clean, removing any sand or dirt that has
fallen on it.

f. Operators should clean out dirt or sand and make sure the vent is working properly.

g. Operators should ensure that secondary containment berms are drained of water. This
can be accomplished by an oil/water separator.

7. Other

a. A spill prevention plan should be developed for each site in accordance with local
regulations.

b. A spill kit should be provided at site.

c. Fire suppression equipment should be provided at site.

d. No smoking signs should be provided at site.

e. Secondary containment should be placed around all fuel transfer areas and equipment.

f. The site must be clearly marked and access restricted to trained personnel.

g. Addition requirements should be reviewed with local regulation and legislation and must
be adhered to.

8. Website

www.sei-ind.com

9. Comments
Please forward comments to:

Paul Reichard, Division Manager, Email: paul@sei-ind.com
SEI Industries Ltd, Tel: (604) 946-3131

Best Practices Guidelines:
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		ADP13F.tmp

		Partie 1 General

		1.1 SECTION INCLUDES

		.1 Materials and installation of polymeric geotextiles used in revetments, breakwaters, retaining wall structures, filtration, drainage structures, roadbeds and railroad beds purpose of which is to:

		.1 Separate and prevent mixing of granular materials of different grading.

		.2 Act as hydraulic filters permitting passage of water while retaining soil strength of granular structure.





		1.2 RELATED SECTIONS

		.1 Section 31 23 33.01  Excavating, Trenching and Backfilling.

		.2 Section 31 32 19.13  Geogrid Soil Reinforcement.



		1.3 REFERENCES

		.1 American Society for Testing and Materials International, (ASTM)

		.1 ASTM D449199a, Standard Test Methods for Water Permeability of Geotextiles by Permittivity.

		.2 ASTM D459586(2001), Standard Test Method for Tensile Properties of Geotextiles by the WideWidth Strip Method.

		.3 ASTM D471601, Test Method for Determining the (InPlane) Flow Rate Per Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head.

		.4 ASTM D475199a, Standard Test Method for Determining Apparent Opening Size of a Geotextile.



		.2 Canadian General Standards Board (CGSB)

		.1 CAN/CGSB4.2 No. 11.2M89(April 1997), Textile Test Methods  Bursting Strength  Ball Burst Test (Extension of September 1989).

		.2 CAN/CGSB148.1, Methods of Testing Geotextiles and Complete Geomembranes.

		.1 No.2M85, Methods of Testing Geosynthetics  Mass per Unit Area.

		.2 No.3M85, Methods of Testing Geosynthetics  Thickness of Geotextiles.

		.3 No.6.193, Methods of Testing Geotextiles and Geomembranes  Bursting Strength of Geotextiles Under No Compressive Load.

		.4 No.7.392, Methods of Testing Geotextiles and Geomembranes  Grab Tensile Test for Geotextiles.

		.5 No. 1094, Methods of Testing Geosynthetics  Geotextiles  Filtration Opening Size.





		.3 Canadian Standards Association (CSA International)

		.1 CAN/CSAG40.20/G40.2198, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.

		.2 CAN/CSAG164M92(R1998), Hot Dip Galvanizing of Irregularly Shaped Articles.



		.4 Ontario Provincial Standard Specifications (OPSS)

		.1 OPSS 1860March 1998, Material Specification for Geotextiles.





		1.4 DELIVERY, STORAGE AND HANDLING

		.1 During delivery and storage, protect geotextiles from direct sunlight, ultraviolet rays, excessive heat, mud, dirt, dust, debris and rodents.





		Partie 2 Products

		2.1 MATERIAL

		.1 Geotextile: nonwoven synthetic fibre fabric, supplied in rolls.

		.1 Width:  3.5m minimum.

		.2 Length:  no restriction.

		.3 Composed of: minimum 85% by mass of polypropylene polyester with inhibitors added to base plastic to resist deterioration by ultraviolet and heat exposure for 60 days .



		.2 Physical properties:

		.1 Mass per unit area: to ASTM D5261, minimum  200g/m2.

		.2 Grab tensile strength and elongation: to ASTM D4632

		.1 Breaking force: minimum 700 N.

		.2 Elongation : 45-55%. 



		.3 Tear Resistance: to ASTM D4533, minimum  285 N.



		.3 Hydraulic properties:

		.1 Apparent opening size (AOS): to ASTM D4751, 0.212 mm.







		Partie 3 Execution

		3.1 INSTALLATION

		.1 Place geotextile material by unrolling onto graded surface in orientation, manner and locations indicated and retain in position with pins.

		.2 Place geotextile material smooth and free of tension stress, folds, wrinkles and creases.

		.3 Place geotextile material on sloping surfaces in one continuous length from toe of slope to upper extent of geotextile.

		.4 Overlap each successive strip of geotextile 600 mm over previously laid strip.

		.5 Join successive strips of geotextile by overlapping 1000mm.

		.6 Pin successive strips of geotextile with securing pints at 500 mm interval at mid point of lap.

		.7 Protect installed geotextile material from displacement, damage or deterioration before, during and after placement of material layers.

		.8 After installation, cover with overlying layer within 4 h of placement.

		.9 Replace damaged or deteriorated geotextile to approval of Consultant.

		.10 Place and compact soil layers in accordance with Section 31 23 33.01 – Excavating Trenching and Backfilling.



		3.2 CLEANING

		.1 Remove construction debris from Project site and dispose of debris in an environmentally responsible and legal manner.



		3.3 PROTECTION

		.1 Vehicular traffic not permitted directly on geotextile.







		ADP142.tmp

		1.1 SECTION INCLUDES

		1.2 RELATED SECTIONS

		1.3 MEASUREMENT PROCEDURES

		1.4 REFERENCES

		1.5 QUALITY ASSURANCE

		1.6 DELIVERY, STORAGE AND HANDLING

		PART 2 – PRODUCTS

		2.1 MATERIALS

		PART 3 - EXECUTION



		3.1 INSTALLATION

		3.3 PROTECTION
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		Partie 1 General

		1.1 SECTION INCLUDES

		.1 Materials and installation of polymeric geotextiles used in revetments, breakwaters, retaining wall structures, filtration, drainage structures, roadbeds and railroad beds purpose of which is to:

		.1 Separate and prevent mixing of granular materials of different grading.

		.2 Act as hydraulic filters permitting passage of water while retaining soil strength of granular structure.





		1.2 RELATED SECTIONS

		.1 Section 31 23 33.01  Excavating, Trenching and Backfilling.

		.2 Section 31 32 19.13  Geogrid Soil Reinforcement.



		1.3 REFERENCES

		.1 American Society for Testing and Materials International, (ASTM)

		.1 ASTM D449199a, Standard Test Methods for Water Permeability of Geotextiles by Permittivity.

		.2 ASTM D459586(2001), Standard Test Method for Tensile Properties of Geotextiles by the WideWidth Strip Method.

		.3 ASTM D471601, Test Method for Determining the (InPlane) Flow Rate Per Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head.

		.4 ASTM D475199a, Standard Test Method for Determining Apparent Opening Size of a Geotextile.



		.2 Canadian General Standards Board (CGSB)

		.1 CAN/CGSB4.2 No. 11.2M89(April 1997), Textile Test Methods  Bursting Strength  Ball Burst Test (Extension of September 1989).

		.2 CAN/CGSB148.1, Methods of Testing Geotextiles and Complete Geomembranes.

		.1 No.2M85, Methods of Testing Geosynthetics  Mass per Unit Area.

		.2 No.3M85, Methods of Testing Geosynthetics  Thickness of Geotextiles.

		.3 No.6.193, Methods of Testing Geotextiles and Geomembranes  Bursting Strength of Geotextiles Under No Compressive Load.

		.4 No.7.392, Methods of Testing Geotextiles and Geomembranes  Grab Tensile Test for Geotextiles.

		.5 No. 1094, Methods of Testing Geosynthetics  Geotextiles  Filtration Opening Size.





		.3 Canadian Standards Association (CSA International)

		.1 CAN/CSAG40.20/G40.2198, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.

		.2 CAN/CSAG164M92(R1998), Hot Dip Galvanizing of Irregularly Shaped Articles.



		.4 Ontario Provincial Standard Specifications (OPSS)

		.1 OPSS 1860March 1998, Material Specification for Geotextiles.





		1.4 DELIVERY, STORAGE AND HANDLING

		.1 During delivery and storage, protect geotextiles from direct sunlight, ultraviolet rays, excessive heat, mud, dirt, dust, debris and rodents.





		Partie 2 Products

		2.1 MATERIAL

		.1 Geotextile: nonwoven synthetic fibre fabric, supplied in rolls.

		.1 Width:  3.5m minimum.

		.2 Length:  no restriction.

		.3 Composed of: minimum 85% by mass of polypropylene polyester with inhibitors added to base plastic to resist deterioration by ultraviolet and heat exposure for 60 days .



		.2 Physical properties:

		.1 Mass per unit area: to ASTM D5261, minimum  300g/m2.

		.2 Tear Resistance: to ASTM D4533, minimum  400 N.



		.3 Hydraulic properties:

		.1 Apparent opening size (AOS): to ASTM D4751, 0.212 mm.







		Partie 3 Execution

		3.1 INSTALLATION

		.1 Place geotextile material by unrolling onto graded surface in orientation, manner and locations indicated and retain in position with pins.

		.2 Place geotextile material smooth and free of tension stress, folds, wrinkles and creases.

		.3 Place geotextile material on sloping surfaces in one continuous length from toe of slope to upper extent of geotextile.

		.4 Overlap each successive strip of geotextile 600 mm over previously laid strip.

		.5 Join successive strips of geotextile by overlapping 1000mm.

		.6 Pin successive strips of geotextile with securing pints at 500 mm interval at mid point of lap.

		.7 Protect installed geotextile material from displacement, damage or deterioration before, during and after placement of material layers.

		.8 After installation, cover with overlying layer within 4 h of placement.

		.9 Replace damaged or deteriorated geotextile to approval of Consultant.

		.10 Place and compact soil layers in accordance with Section 31 23 33.01 – Excavating Trenching and Backfilling.



		3.2 CLEANING

		.1 Remove construction debris from Project site and dispose of debris in an environmentally responsible and legal manner.



		3.3 PROTECTION

		.1 Vehicular traffic not permitted directly on geotextile.
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Water license 2BB-MEL0914 Amendment application Non-Technical Summary : Meliadine Fuel

Storage Area Expansion

Agnico-Eagle Mines Limited (AEM) has refined its estimates of annual operating supplies
required for diesel fuel. AEM determined that the initial estimates of diesel fuel needs for the
Project were too low. The activities of exploration combines with the bulk sample increase the
quantity consumes and a miss of carburant can be problematic enough to change the schedule
of the planning made and influence the future of the project.

AEM estimates that its total fuel consumption at the Meliadine Advanced Exploration site will
be 9.4 million litres to allow all planned activity to be completed in 2012. The actual fuel
storage capacity with the ten bladders of 113 500 litres and the eleven 50 000 litres double
walled steel tanks is 1 685 000 litres, which will be inadequate to be safer and meet the needs
during the peak of fuel consumption. The actual tankfarm provide not enough space to meet
the fuel requirement on site by re-supply using the winter road only.

To meet the shortfall in required diesel fuel storage capacity, AEM propose to expand the fuel
storage facilities actually on site (expanded last year with 10 bladders) with the addition of the
8 bladders (113 500 litres/bladders) and 8 rigid double walled tanks (100 000 litres/tank).

This increase in fuel storage capacity is not intended to change the status of the actual Project.
It is required to store sufficient fuel for a safety issue during winter time and be able to achieve
the established goals, included in the actual advanced exploration project already permitted
(use of water and waste disposal during exploration drilling, camp operations, maintenance of
bulk sample and conducting a Feasibility study). To accommodate the topography in the area,
the new bladders with their secondary containments will be sited to the north-west of the
existing one and the tanks south-east of the actuals already installed.

AEM does not believe that there will be any additional impacts to water resulting from this
increase in fuel storage capacity (nor the increased in fuel consumption for all activities). There
will be no associated increase in water consumption or waste water generation.
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Application for Water Licence Amendment

April 2010
PO.BOX119
GJOAHAVEN, NUNAVUT
XOB 1J0 NUNAVUT WATER BOARD
TeL: (867) 3606338

FAX(867)360-6369





NUNAVUT WATER BOARD APRIL 2010
APPLICATION FOR WATER LICENCE AMENDMENT

P.O.Box 119

GJoA HAVEN, NU  X0B 1J0O

TEL: (867) 360-6338 NUNAVUT WATER BOARD

FAax: (867) 360-6369 OFFICE DES EAUX DU NUNAVUT

APPLICATION FOR WATER LICENCE AMENDMENT

EXISTING LICENCE NO: 2BB-MEL0914

1. LICENSEE CONTACT INFORMATION
Is the name of the licensee the same as the name in the existing licence?
XYes [ ] No

If no, a licence assignment must be completed and approved by the NWB. Amendment will only be issued in
the name of the current licensee in the absence of assignment of the licence.

Name: Meliadine Gold Project
Agnico-Eagle Mines Limited

Address: P.O. Box 879,
Rankin Inlet, Nunavut
X0C 0G0

Phone: (867) 645-2920

Fax:
e-mail:

2. LICENSEE REPRESENTATIVE CONTACT INFORMATION
Name: Sylvain Doire

Address: 20, route 395
Cadillac (Québec), JOY 1CO

Phone: Off: (819) 759-3700 #5186 Cel : (819) 279-3192

Fax:
e-mail: sdoire@agnico-eagle.com

3. NAME OF PROJECT
Meliadine Gold Project
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NUNAVUT WATER BOARD APRIL 2010
APPLICATION FOR WATER LICENCE AMENDMENT

4. LOCATION OF UNDERTAKING
Is the location of the amended undertaking the same as the existing undertaking?
XYes []No
If no, provide the amended project extents and camp locations

Project Extents

NW: Latitude:( ° ° "N) Longitude: ( ° ' "W)
NE: Latitude:( ° ° ”N) Longitude: ( ° ' "W)
SE: Latitude:( ° * ”"N) Longitude: ( ° ' "W)
SW: Latitude:( ° * "N) Longitude: ( ° ' "W)

Camp Location(s)

Latitude: ( 63° 1’30 " N)  Longitude: (92°10°20" W)

5. MAP
Attach a topographical map, indicating the main components of the undertaking and distinguishing
between existing components and proposed amendments

NTS Map Sheet No. 55 N/1 Scale: 1:7500

6. NATURE OF THE INTEREST IN THE LAND
Does the proposed amendment change the nature of the interest inthe land? [ ]JYes X No

If yes, indicate changes?

Check any of the following that are applicable to the proposed undertaking (at least one box must be
checked) distinguishing between existing and amended interests

Sub-surface

X Mineral Lease from Nunavut Tunngavik Incorporated (NTI)
Date (expected date) of issuance: Date of expiry:  1-Jul-12

[ ] Mineral Lease from Indian and Northern Affairs Canada (INAC)
Date (expected date) of issuance: Date of expiry:

Surface

[] Crown Land Use Authorization from Indian and Northern Affairs Canada (INAC)
Date (expected date) of issuance: Date of expiry:

[ ] Inuit Owned Land (IOL) Authorization from Kitikmeot Inuit Association (KIA)
Date (expected date) of issuance: Date of expiry:

X IOL Authorization from Kivallig Inuit Association (KivIA)
Date (expected date) of issuance: Date of expiry: 31-June 2012

[]10OL Authorization from Qikigtani Inuit Association (QIA)
Date (expected date) of issuance: Date of expiry:

[ ] Commissioner’'s Land Use Authorization

Date (expected date) of issuance: Date of expiry:
[ ] Other
Date (expected date) of issuance: Date of expiry:

Is the name of the entity(s) holding authorizations the same as it was when the existing licence was
issued?

X Yes [ |No

If no, a licence assignment must be completed and approved by the NWB.
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NUNAVUT WATER BOARD APRIL 2010
APPLICATION FOR WATER LICENCE AMENDMENT

7. NUNAVUT PLANNING COMMISSION (NPC) DETERMINATION

Indicate the land use planning area in which the existing undertaking is located

[] North Baffin X Keewatin
] South Baffin [] Sanikiluag
[ ] Akunniq [ ] West Kitikmeot

Does the proposed amendment move the undertaking to a different land use planning area?

[]JYes X No

If yes, indicate the land use planning area in which the amended undertaking is located

[ ] North Baffin [] Keewatin
[ ] South Baffin [ ] Sanikiluag
[ ] Akunniq [ ] West Kitikmeot

Was a land use plan conformity determination required from NPC prior to the issuance of the existing
licence?

[]Yes X No

If Yes, indicate date issued and attach copy

Does the proposed amendment change the original NPC conformity determination or the need to obtain one?
[JYes X No

If Yes, indicate date issued and attach a copy
If No, provide written confirmation from NPC confirming that a land use plan conformity review is not

required. See the attached letter issued on May 8, 2009

8. NUNAVUT IMPACT REVIEW BOARD (NIRB) DETERMINATION
Was a screening determination required from NIRB prior to the issuance of the existing licence?
X Yes [ |No
If Yes, indicate date issued and attach copy See attached copy
Does the proposed amendment change the original NIRB screening determination or the need to obtain
one?
[JYes X No

If Yes, indicate date issued and attach a copy
If No, provide written confirmation from NIRB confirming that a screening determination is not required.
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NUNAVUT WATER BOARD APRIL 2010
APPLICATION FOR WATER LICENCE AMENDMENT

9. DESCRIPTION OF UNDERTAKING - Attached plans and drawings or amended project proposal

The project is located at the Meliadine Gold Project Site, 25 km north of Rankin Inlet, Nunavut (see
the map in the original application).

The proposed amendment is to build a second bermed bladder fuel farm to accommodate 8 fuel
bladders, each having a capacity of 113 500 litre (total capacity of 908 000 liter) and install 8 Enviro-
Tanks of 100 000 litre.

The new berm area will be situated beside the 10 existing bladders installed in 2010. The bermed fuel
farm will be lined with a HDPE liner and have a capacity of 110 percent of the maximum amount of
fuel stored.

Details of the proposed construction are in the attached documents and figures (Technical
Specifications of Construction Material, Non-technical Summary: Meliadine Fuel Storage Area
Expansion and figures 018-210-005-R1 and 018-210-006-R0.

10. OPTIONS - Provide a brief explanation of the alternative methods or locations that were considered
to carry out the project.

N/A

11. CLASSIFICATION OF PRIMARY UNDERTAKING

Indicate the primary classification of undertaking for the existing licence by checking one of the following
boxes:

[] Industrial ] Agricultural

X Mining and Milling (includes exploration/drilling/exploration camps)

[ ] Conservation

[] Municipal (includes camps/lodges) [ ] Recreational

[ ] Power [ ] Miscellaneous (describe below):

See Schedule Il of Northwest Territories Waters Regulations for Description of Undertakings
Does the proposed amendment change the classification of primary undertaking? [ ]Yes X No

If Yes, indicate the primary undertaking of the amendment:

Information in accordance with applicable Supplemental Information Guidelines (SIG) must be updated and
submitted with an application for amendment even if the information was submitted as part of the application for
the existing licence. Indicate which SIG(s) are applicable to your application.

[] Hydrostatic Testing

[ ] Tannery

[ ] Tourist / Remote Camp

[ ] Landfarm & On-Site Storage of Hydrocarbon Contaminated Soil
[ ] Onshore Oil and Gas Exploration Drilling
[] Mineral Exploration / Remote Camp

[ ] Advanced Exploration

[ ] Mine Development

] Municipal

[ ] General Water Works

[ ] Power
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NUNAVUT WATER BOARD APRIL 2010
APPLICATION FOR WATER LICENCE AMENDMENT

12. WATER USE

Indicate using the boxes below, the type(s) of water use(s) approved in the existing licence?

X To obtain water for domestic purposes [ ] Flood control
X To obtain water for industrial purposes [] To divert a watercourse
[ ] To cross a watercourse [] To modify the bed or bank of a watercourse
[]To alter the flow of, or store water [] Other:
Does the proposed amendment change the type(s) of water use(s)? []Yes X No

If Yes, indicate the amendment(s) to the type(s) of water use(s) noting any water use(s) that are to be added,
continued or removed

13. QUANTITY OF WATER INVOLVED

Does the proposed amendment change the source of water? [JYes XNo

Indicate the amended water source(s) noting any water sources that are to be added, continued or removed

Does the proposed amendment change the quality of the water source and/or its available capacity?

[JYes X No

Describe the quality of the water source(s) and the available capacity:

Does the proposed amendment change the quantity of water to be used from each source?
[JYes XNo
Estimated quantity(s) of water to be used from each source:

[]100m®day or less
[] Greater than 100m®/day

N/A There will be no water use in constructing and operating the bladder farm or the
Enviro-tanks.

Does the proposed amendment change the method of extraction? [JYes XNo
Describe the method of extraction:  N/A

Does the proposed amendment change the quantity of water returned to source(s)? [JYes XNo
Estimated quantities of water returned to source(s): _____ N/A___ m®day

Does the proposed amendment change the quality of water returned to source(s)? [JYes X No

Describe the quality of water returned to source(s):
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NUNAVUT WATER BOARD APRIL 2010
APPLICATION FOR WATER LICENCE AMENDMENT

14. WASTE

Check the appropriate box(es) to indicate the type(s) of waste(s) approved in the existing licence:
X Sewage X Waste oil
X Solid Waste X Greywater
X Hazardous [ ]Sludges
X Bulky Items/Scrap Metal ] Contaminated soil and/or water
[_] Animal Waste
[] Other (describe):

Does the proposed amendment change the type(s) of waste(s) to be generated and/ or deposited?

[JYes XNo

If Yes, indicate the amendments to the type(s) of waste(s) to be generated and/or deposited noting the
addition, removal or continued generation and/or disposal of waste(s)

15. QUANTITY AND QUALITY OF WASTE INVOLVED

Does the proposed amendment change the quantity or quality of any of the types of wastes involved?

[JYes X No

If Yes, which type(s) of waste(s)

For each type of waste to be generated and disposed complete the following table:

Quantity Treatment Disposal

Type of Waste Gl OsILsy Generated Method Method

16. OTHER AUTHORIZATIONS

Does the proposed amendment change the need for other authorizations in addition to the sub-surface
and surface land use authorizations provided in Block 6? XYes []No

If Yes, indicate any additional authorizations required, indicate which authorizations are no longer required,
and which authorizations continue to be required.

For each provide the following:
Authorization: Commercial Lease amendment.
Administering Agency:_Kivallig Inuit Association

Project Activity: Advanced Exploration, including constructing and operation of the bladder farm
and Envirotanks

Date (expected date) of issuance: 2002 Date of expiry: 30 June 2012
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NUNAVUT WATER BOARD APRIL 2010
APPLICATION FOR WATER LICENCE AMENDMENT

17. PREDICTED ENVIRONMENTAL IMPACTS OF UNDERTAKING AND PROPOSED MITIGATION
MEASURES

Does the proposed amendment change the predicted environmental impacts of the undertaking and the
proposed mitigation measures? []Yes X No

Describe direct, indirect, cumulative impacts, etc. AEM does not believe that there will be any
additional impacts to water resulting from this increase in fuel capacity. There will be no
associated increase in water consumption or waste water generation.

18. WATER RIGHTS OF EXISTING AND OTHER USERS OF WATER

Was compensation paid and/or an agreement(s) for compensation been entered into with any existing or other
users of water during consideration of the existing licence?

[]Yes X No
If Yes, provide the names, addresses and the nature of water use by those persons or properties.
Does the proposed amendment adversely affect any known persons or property including those that hold
licences for water use in precedence to the application, domestic users, in-stream users, authorized waste

depositors, owners of property, occupiers of property, and/or holders of outfitting concessions, registered
trapline holders, and holders of other rights of a similar nature?

[JYes X No
If Yes, provide the names, addresses and the nature of water use of those persons or properties.

Advise the Board if compensation has been paid and/or an agreement(s) for compensation has been
reached with any existing or other water users with respect to the proposed amendment

19. INUIT WATER RIGHTS

Was compensation paid/ or an agreement(s) for compensation been entered into with any Designated Inuit
Organization (DIO) during consideration of the existing licence?

[JYes X No

If Yes, which DIO(s)

Does the proposed amendment substantially affect the quality, quantity or flow of waters flowing through
Inuit Owned Land (IOL)?

[JYes X No
If Yes, advise the Board if negotiations have commenced or an agreement to pay compensation for any
loss or damage has been reached with one or more DIO(s) with respect to the proposed amendment

20. CONSULTATION - Provide a summary of any consultation meetings including when the meetings
were held, where and with whom. Include a list of concerns expressed and measures to address
concerns,

See the document attached: Consultations and Meetings for Community,
Regulatory Agencies and Elders 1995-2011.

21. SECURITY INFORMATION

Provide an updated financial security assessment prepared in a manner consistent with the principals
respecting mine site reclamation and implementation found in the Mine Site Reclamation Policy for Nunavut,
Indian and Northern Affairs Canada, 2002.

Provide an updated estimate of the total financial security for final reclamation equal to the total outstanding
reclamation liability for land and water combined sufficient to cover the highest liability over the life of the
undertaking. Estimates of reclamation costs must be based on the cost of having the necessary reclamation
work done by a third party contractor if the operator defaults.

In July 2011, AEM and AAND reached agreement that the security for the Meliadine site
should be 905 231$. The KIA also hold a security of 950 000 $ on the project.
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NUNAVUT WATER BOARD
APPLICATION FOR WATER LICENCE AMENDMENT

APRIL 2010

22. FINANCIAL INFORMATION

Provide an updated statement of financial security.
AEM is a publically traded company on the Toronto and New York stock exchanges
having a market capitalization of over 10 billion of dollars.

If the applicant is a business entity, provide a list of the officers of the company.

Vice-President, Canada: Paul-Henri Girard Cadillac office 819-759-3700 Val D’Or office 819-874-7822
Area Manager, Nunavut: Denis Gourde Cadillac office 819-759-3700 Val D’Or office 819-874-7822
Project Manager: Eric Lamontagne Cadillac office 819-759-3700 Val D’Or office 819-759-3700
Exploration Manager: Denis Vaillancourt Val d’Or office 819-874-5980

AEM Toronto head office 416-947-1212

If the applicant is a business entity attach a copy of the Certificate of Incorporation or evidence of registration
of the company name. AEM is a publically traded company on the Toronto and New York stock
exchanges.

23. STUDIES UNDERTAKEN
List and attach updated studies, reports, research etc.

Provide a compliance assessment and status report including a response to any inspector’s reports. The
licensee must contact the NWB for licence specific direction in completing the assessment and report.

If in non-compliance, a licence may not be issued until compliance is achieved. If in non-compliance, attach
plans/reports for consideration. Application will not be processed if significant issues of non-compliance exist.

24. PROPOSED TIME SCHEDULE

Does the proposed amendment change the time schedule considered in the existing licence for any phase of
development?

[JYes X No

Indicate the proposed start and completion dates for each applicable phase of development (construction,
operation, closure, and post closure)

Construction
Proposed Start Date : March 2012 Proposed Completion Date: April 2012
(month/year) (month/year)
Operation
Proposed Start Date: Proposed Completion Date:

(month/year) (month/year)
Closure
Proposed Start Date: Proposed Completion Date:

(month/year) (month/year)
Post - Closure
Proposed Start Date: Proposed Completion Date:

(month/year) (month/year)

For each applicable phase of development indicate which season(s) activities occur

Construction

X Winter []Spring []JSummer [JFall []Allseason
Operation

[ JWinter [ ]Spring [ ]JSummer [ ]JFall X All season
Closure

[ JWinter [ ]Spring X Summer [ JFall []All season
Post - Closure

[ JWinter [ ]Spring []Summer [JFall []All season
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NUNAVUT WATER BOARD APRIL 2010
APPLICATION FOR WATER LICENCE AMENDMENT

25. PROPOSED TERM OF LICENCE AMENDMENT
On what date does the existing licence expire? September 2014
Is the licensee applying for a combined renewal and amendment of the existing licence?
[]Yes X No

If Yes, indicate the proposed term of the renewal (maximum of 25 years):

Proposed Date of Issuance: Proposed Expiry Date:
(month/year) (month/year)

26. ANNUAL REPORTING - Provide details regarding the content of annual reports and a proposed
outline or template of the annual report.

Agnico-Eagle Mines Limited (AEM) uses the revised Standardized NWB Annual
Reporting Form. It includes all monitoring data, spill reports, number of drill holes,
drill holes over 600m, water use for the camp and drills, waste rock and ore on
surface, a list of studies carried out. A summary of modification and/or major
maintenance work, work plan for 2012, any updates of Plans, an update of the
reclamation security, a summary of any abandonment and restoration work
completed during the year and an outline of any work anticipated for the next year,
review and update the reclamation plan.

27. CHECKLIST
The following must be included with the application for Amendment for the water licensing process to begin

Completed Application for Water Licence Amendment form

X Yes [ INo If no, date expected

Information addressing Supplemental Information Guideline (SIG) , where applicable (see Block 10)
[]Yes X No If no, date expected Not applicable

Compliance Assessment / Status Report (see Block 21)

[ ]Yes X No If no, date expected Oct 28t , 2011

Indicate of Renewal Requirement (see Block 23)

X Yes []No If no, date expected

English Summary of Amendment Application

X Yes [ INo If no, date expected

Inuktitut and/or Inuinnaqtun Summary of Amendment Application

X Yes [ INo If no, date expected

Application fee of $30.00 CDN (Payee Receiver General for Canada)

X Yes [ ]No If no, date expected

Water Use fee of $30.00 CDN (Payee Receiver General for Canada)

X Yes [] No If no, date expected

28. SIGNATURE

Sylvain Doire Environmental <., _— ' October 12,2011
Coordinator =
Name (Print) Title (Print) Signature Date
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NUNAVUT WATER BOARD APRIL 2010
APPLICATION FOR WATER LICENCE AMENDMENT

For Nunavut Water Board office use only

APPLICATION FEE Amount: $ Pay ID No.:

WATER USE DEPOSIT Amount: $ Pay ID No.:
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