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License #: 2BB-MRY1114
Inspector:  A. Keim
CIDMS # 686367

Client

Baffinland Iron Mines

Mailing Address

James Millard, M.Sc., P.Geo.

Senior Environmental Superintendent
Baffinland Iron Mines Corporation
Suite 1016, 120 Adelaide Street West
Toronto, ON M5H 1T1

Inspection site
location

Mary River Project — Mary River Camp/ Milne Inlet
Camp

Contact name Senior
Jim Mallard Title Environmental
Superintendent
Last inspection August 8",
date July 14, 2007 2008 July 14, 2009
March 20, August 1&2 ,
July 11, 2011 2012 2012
Inspection start
date May 4&5, 2013
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Qikigtani
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AANDC Nunavut Regional Office

P.O. Box 2200

Igaluit, Nunavut XO0A OHO Submitted by E-Mail
Our File: 2BB-MRY1114
Your File:
CIDM # 686367

May 28, 2013

James Millard, M.Sc., P.Geo.

Senior Environmental Superintendent
Baffinland Iron Mines Corporation
Suite 1016, 120 Adelaide Street West
Toronto, ON M5H 1T1

RE: Water Licence Inspection Report — Mary River Project — Mary River Camp and Milne Inlet
Camp May 4&5 2013.

The following inspection report was generated on a compliance inspection carried out on the Mary River
camp and facilities located at Latitude 71 18'30” N and Longitude 79 23'30” W and the Milne Inlet Camp
and facilities located at Latitude 71 52 56.0 N and Longitude 80 54 23.0 W in the Qikigtani Region of the
Nunavut Territory.

The inspection was conducted to determine compliance with the terms and conditions of the Water
License (2BB-MRY1114) issued to Baffinland Iron Mines Corp. by the Nunavut Water Board (NWB). The
current License was renewed on April 5 2011 and is set to expire on April 5 2014.

The report references the applicable parts of the Water License (2BB-MRY1114) and the findings
observed under each of those Parts. During the writing of this report a compliance review was undertaken
of the documents, plans and manuals filed by the Licensee and located on the Nunavut Water Board's
FTP site.

The Inspector would like to also thank Mr. Allen Knight, Environmental Superintendent and Mr. Jeff Bush,
Project Specialist both for taking the time to assist and accompany Inspectors during the inspection.

At the time of the Inspection a water license had been approved for the project which included the Mary
River Camp. The License as issued, is an amended and renewed multi-year license reflecting an
application from the licensee to continue their operations and expansion from exploration through a Bulk
sample and on to Mine development. A Class A license application process is currently underway and
while not yet issued the Proponent has also applied for a Camp / pre development license to allow for
continued construction on site to facilitate the development of a mine operation. This splitting of the
authorizations by the Nunavut water Board allows for a pre-development phase of operations and
construction on site.

The Inspection was conducted during the First week in May of 2013. Activities on site were centered on
getting the camps opened up for the 2013 season with the expectation that pending the issuance of the
further Class B and Class A Licenses by the Nunavut Water Board the proponent expects to conduct
large scale site development activities at both locations. Activities on site at both locations included;

0 Snow Clearing
0 Opening the Milne Inlet Tote Road for transit between the two camps
0 General Maintenance
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0 Activation/ Operation of Heavy equipment to be used during the summer months
o Ramp up of Camp and site activity at the Mary River Camp site to facilitate increased staff
presence on site.

A review of the Nunavut Water Board FTP site found that the 2012 Annual report had been filed in
accordance with the issued license. Included in the list of submissions with this report were as follows;

o0 A chronological record of submissions to the Inspector and the Nunavut Water Board.

0 An up-dated Abandonment and Reclamation plan ( Appendix F)

0 An Up-dated and renamed Spill Contingency plan now called the Environmental Response and
Spill Contingency Plan ( Appendix F2)

0 A Surface Water and Aquatic Ecosystem management Plan ( Appendix F3)

0 A Fresh Water Supply, Sewage and Waste Water Management Plan ( Appendix F4)

0 A Comprehensive Environmental Monitoring Plan (Appendix F5)

(NB: It was noted during the review that the Revised Spill Contingency Plan (Environmental Response
and Spill Contingency Plan) was not available for review on the FTP site but was to be included by the
proponent in the 2012 Annual Report. A review of the report found Appendix F was submitted blank
however a revised A&R plan was found located in the A&R file on the FTP site.

On site

During the period of Inspection a great deal of snow remained on the ground and the Camps were only
just transitioning from the care and maintenance to an operational phase of activity. As such the
Inspector was not able to complete inspections on the following areas;

The length of the Milne Inlet Tote Road and the associated crossings ( except crossing at Km 97)
The site of the new and proposed Land Farming facility at Milne Inlet

The landfill facility at Mary River camp

The deposit and location of the salt mixing stations and drilling activities at the deposit

Any quarries

O0O0OO0Oo

Mary River Camp (Mine site)
The following were noted during the period of Inspection;

0 Water Treatment systems in the Mary River camp were found to be running in tandem and not as
individual systems thus there is no redundancy in case of a failure. This should be addressed.
All water treatment systems and records, including usage, were found on site and up —to date. It
was suggested by the inspector that water usage and waste disposal records be migrated to one
standard of volumetric measure to allow ease of use and comparison during the period of
inspection.

0 Some of the exterior signage is to be replaced or reinstalled so to provide clarity to staff and
visitors and to identify the locations of waste disposal and sorting for inspection.

o Spill Kits are to be kept readily accessible at all times at fuel transfer areas.

o Fuel transfer lines are to be monitored on a daily basis to prevent leaks especially during periods
of warming weather and snow clearing activities. These records are to be maintained and made
available to the inspector during the period of inspection.

0 Waste Water treatment ponds are to have installed a Truck stop to prevent trucks from backing
up too close to the lined edge of the facility. A deposit ramp or chute that can be used during the
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discharge will prevent wear on the liner and stop erosion along the sidewalls of the berm is also
required during periods when trucks are used to off load effluent into the lagoon.

0 Records of hazardous wastes transferred off site were available for review. An inventory of
hazardous materials on site and those ready for shipment off site should also be readily available
for review during period of Inspection and at all times.

Milne Inlet Camp (Port)

0 A skeleton crew of two men were on station and moving snow (opening camp) during the period
of Inspection.

0 The site was mainly inactive other than that activity.

0 Hazardous wastes were noted to be in lined containment and packaged for shipment

0 The 5 million liter tank constructed in 2012 was found approx one quarter full. It is unclear how
full is transferred from the tank as it was understood during the inspection that the transfer and
pumping stations had not been commissioned at the time of the inspection.

o Spill kits were noted at the transfer area and are to be kept accessible at all times.

0 The bladder farm was found to have 6 bladders of fuel with a number of other bladders containing
contact water or a mixture of fuel and water awaiting treatment. A great deal of snow was found
in the containment area at the time of the inspection.

0 Water for use at the camp was brought over from Mary River camp so no usage records were
required.

o It was identified that because of the reduced levels of activity the incinerator was used on
alternating weeks and that wastes were stored in the sea-can containing the Incinerator until such
time as a sufficient quantity of waste has been stockpiled for disposal.

Non-Compliance: Issues identified during the inspection and/or review of relevant material

Issues with a known or anticipated human health impacts;
o0 No significant findings.

Issues where there is a known or anticipated environmental impairment;
0 Monitoring of fuel storage and transfer areas should be completed on a daily basis.

Issues where there is a known or suspected violation of a requirement of the Water License;

o None.

Baffinland Iron Mines Corp was found to be working diligently on clearing snow and ramping up activities
for the 2013 field season.

A. Keim Original signed — Sent by E-Mail
Inspector’'s Name Inspector’s Signature
Cc:
Erik Allain - Manager Field Operations Section- AANDC - NRO

Phyllis Beaulieu — Manager licensing — Nunavut Water Board
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May 2013 Water License Inspection
2BB-MRY1114



Milne Inlet May 4th, 2013



Milne Inlet Waste Water Polishing Pond — Truck Drop



Single new 5M liter tank containing fuel at time of inspection-
Milne Inlet



Fuel Pump Station (not commissioned) locked out
Milne Inlet



Haz-materials storage area - Milne Inlet



Milne Inlet Bladder farm



Milne Inlet site



Mary River -May 2013



Raw Water Treatment System and usage records — Mary River camp



Mary River Solid Waste
Management Area



Mechanic Garage with Secondary
Containment at storage locations -
Mary River Camp



Mary River STP with
UV and completed
logs



Mary River Haz Mat Lockers with Up-to date labeling
and notifications



Kinked and damaged hose at Mary River Fuel Storage



Mary River Waste Water Polishing Pond #3 — Truck deposit location
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License#. 2BB-MRY1114
Inspector:  A. Keim
CIDMS # 739752

Client

Baffinland Iron Mines

Mailing Address

James Millard, M.Sc., P.Geo.

Senior Environmental Superintendent
Baffinland Iron Mines Corporation
Suite 1016, 120 Adelaide Street West
Toronto, ON M5H 1T1

Inspection site
location

Mary River Project — Mary River Camp/ Milne Inlet
Camp/ Steensby Camp

Contact name Senior
Jim Millard Title Environmental
Superintendent
Last inspection August 8",
date July 14, 2007 2008 July 14, 2009
March 20, August 1&2 ,
July 11, 2011 2012 2012

May 4&5, 2013

Inspection start
date

August 15-17, 2013

Region

Qikigtani
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AANDC Nunavut Regional Office
P.O. Box 2200
Igaluit, Nunavut XOA OHO Submitted by E-Mail
Our File: 2AM-MRY1325
2BB-MRY1114
8BC-MRY1314
Your File:
CIDM # 739752
September 11, 2013

James Millard, M.Sc., P.Geo.

Senior Environmental Superintendent
Baffinland Iron Mines Corporation
Suite 1016, 120 Adelaide Street West
Toronto, ON M5H 1T1

RE: Water Licence Inspection Report — Mary River Project — Mary River Camp, Milne Inlet Camp
and Steensby Inlet Camp August 15 though 17 2013.

The following inspection report is generated on the findings of a compliance inspection carried out on the
Mary River camp and facilities generally located at Latitude 71 18'30” N and Longitude 79 23'30” W, the
Milne Inlet Camp and facilities generally located at Latitude 71 52 56.0 N and Longitude 80 54 23.0 W
and the Steensby Inlet Camp and facilities generally located at Latitude 70.29280 N and Longitude
78.48245 W in the Qikigtani Region of the Nunavut Territory.

The inspection was conducted to determine compliance with the terms and conditions of the Water
Licenses for mining and milling operations including (2BB-MRY1114) and (2AM-MRY1325) issued to
Baffinland Iron Mines Corp. by the Nunavut Water Board (NWB). Additionally, special consideration was
given to the associated construction activities that were on-going at Milne Inlet Camp under the authority
of newly issued Water license (8BC-MRY1314).

The report references the applicable parts of the three Water Licenses as applies during the Inspection.
During the writing of this report a compliance review was undertaken of the documents, plans and
manuals filed by the Licensee and located on the Nunavut Water Board's FTP site.

The Inspector would like to also thank Mr. Trever Myers, Environmental Supervisor and Mr. Jim Mallard-
Environmental Manager both for taking the time to assist and accompany Inspectors during the
inspection.

With respect to the current authorizations;

¢ 2AM-MRY1325 was approved by the Minister of Aboriginal Affairs and Northern Development
Canada on June 10", 2013

e 2BB-MRY1114 was renewed for an additional 4 years by the Nunavut Water Board on April 5
2011

e 2BE-MRY- Application withdrawn from consideration of the board by Baffinland on March 30,
2012

e 8BC-MRY1314 — was approved by the Nunavut water Board on May 24, 2013.
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The Inspection was conducted between August 17" and 19" 2013. Activities associated with the project
were centered on the unloading and transportation of freight between Milne Inlet and Mary River camp
and the on-going construction activities occurring at Milne Inlet Camp.

Activities noted at Mary River Camp were as follows;

Quarry construction/ Opening (new location)

General maintenance on the Milne Inlet Tote Road for transit between the two camps
General Maintenance on Mary River camp

Ramp up of Camp and site activity at the Mary River Camp site to facilitate increased staff
presence on site.

New pad construction for new camp

0 Hazwaste consolidation for shipment off site

O 0O0O0

o

At the time of the Inspection no mining or exploration activities were on-going. Work was focused on the
development of the site.

Issues and concerns from the last inspection were addressed as follows;

e Water treatment system; the unit is designed to be run as two units running concurrent or parallel
to each other. Demand necessitates the operation of the secondary or slave unit. The unit is not
designed as a redundant system.

e Minor spills at fuel bladder for the gen system have been cleaned up and the hose replaced

e Spill kits are to be accessible at all times

e Exterior signage (Waste Management Area) was replaced.

No major instances of Non-compliance were noted at the Mary River Camp (Mine site) Facilities. The
Licensee is reminded that the policing and management of the solid waste facility is to be maintained as a
high priority. During the Inspection a battery and other wildlife attractants were identified within the
facility.

As noted previously in the May Inspection report, the 2012 Annual report had been filed in accordance
with the issued license. Included in the list of submissions with this report were as follows;

0 A chronological record of submissions to the Inspector and the Nunavut Water Board.

0 An up-dated Abandonment and Reclamation plan ( Appendix F)

0 An Up-dated and renamed Spill Contingency plan now called the Environmental Response and
Spill Contingency Plan ( Appendix F2)

0 A Surface Water and Aquatic Ecosystem management Plan ( Appendix F3)

0 A Fresh Water Supply, Sewage and Waste Water Management Plan ( Appendix F4)

0 A Comprehensive Environmental Monitoring Plan (Appendix F5)

Activities and issues noted at Steensby Camp were as follows:

0 Geotechnical investigation of surrounding area including ground geophysics, Mag and gravity
surveys were on-going

0 20 Geologists were on site in addition to camp and support staff (35 total)

0 The source for water for the camp remains 3 mile lake. Water is pumped from the lake to tanks
on site where it is treated ( UV and filters) then used for camp activities.

o0 Camp operations included the disposal of waste in a duel fired incinerator.
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Construction of a new greywater sump had been undertaken in 2012. The sump was found to
have overtopped at some point in the past. Basic maintenance work was required to ensure the
containment of greywater.

No shipments of hazardous waste from the steensby camp had been undertaken at the time of
the inspection.

Waste stream management on site requires a more concerted effort toward enforcing the
segregation of aerosols and other hazardous wastes from entering the incineration stream.

150 barrels of contact water from within the containment area require proper management and
treatment on site.

The camp was found in good condition and being well maintained. Minor issues such as the
wrapping of fuel connectors with absorbent pads and the policing of fuel lines to remain within the
confines of the secondary containment would prevent the majority of minor spills.

Human waste is collected in 45 gallon drums. It is expected this will be transported off site as
hazardous materials in the coming year.

No major issues of noncompliance were identified during the period of Inspection. Housekeeping and
waste stream management (education) should be the focus of a concerted effort by camp
management to prevent accidents and hazardous wastes from being diverted from proper disposal.

Following the inspection at Steensby inlet the Inspectors returned to Mary River. Upon return to camp the
Inspector and Trevor Myers were able to grab a vehicle and travel to Milne Inlet Tote Road to Km 69.

The road was found to need work in a number of locations but was found to be in sufficient repair to
facilitate the transport of materials from Milne inlet to Mary River. The roadway however will require major
work to be used as a haulage road from the mine site to the port at Milne inlet. This will include the
widening of bridge crossings, a resurfacing and compacting of the roadway and the installation of a
number of larger culverts. This work is expected to begin in 2013.

Activities noted at Milne Inlet (Port)

(0]

(0]

Construction and site preparation activities were found to be on-going throughout the site during
the period of the Inspection.
Two large pads has been constructed to facilitate the construction of both a temporary
construction camp as well as that of more permanent infrastructure including;
0 an additional 5 million litre fuel tank
0 construction of two 10 million litre tanks,
0 pad construction for the installation of three prefabricated 10 thousand litre tanks for the
storage of jet fuel
a waste water treatment facility,
offices and other associated facilities’
a construction garage and maintenance area
construction of an additional waste water polishing pond ( lagoon)
a larger more permanent camp with arctic corridor

OO0O0OO0Oo

The opening of the Q1 Quarry site had begun and crushing of materials for construction was on-
going during the inspection. No blasting activities were undertaken during the period of
inspection.

Two large lay down areas for the storage of materials off loaded from the ships had been
completed at the time of the inspection. It was noted that ore, possibly left over from the bulk
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sample and stored on site at Milne inlet had been used in the construction of one of the pads.
This was not included in any plans reviewed by the inspector.

0 The incineration area (newly relocated) found on site was found to contain a large backlog of
combustible waste and other waste. It appears that the ship had off loaded this material at the
camp for incineration and disposal. The one unit was found to be overwhelmed and additional
storage for the waste materials was required to prevent it from being wind blown and acting as a
wildlife attractant.

0 The bladder farm was being decommissioned during the period of inspection. Piping was being
removed and only four bladders containing fuel remained within the facility. Plans to land farm
the facility were being worked out with the expectation that the work would begin. It is unclear if
this work has begun yet or not.

0 Hazardous wastes were noted to still be on site and awaiting shipment.

o On-going monitoring and water quality monitoring was being conducted at sites off the pad and
down gradient on a regular basis. These results are to be included in the annual report.

Noted during the inspection were the following issues;

0 The current incinerator is not sufficient to handle all produced wastes. Extra storage (sea-cans)
was to be installed adjacent to the incinerator area to secure kitchen and other paper wastes.
Policing of the waste management stream is also to be a high priority during this period of
transition and construction.

0 The Water treatment system at the new temporary camp was not found to be operating as
designed and the UV system was off line. This was addressed with the staff on site and parts
were found to be on-order and expected in the near term.

o Dust suppression measures at the crushing unit were not in operation. This was to be addressed
and monitoring was on-going. The results of which are to be included in the annual report.

0 The use of crushed ore to construct the pad within 30 meters of water was of surprise to the
inspector. It is unclear what effect the oxidation of the ore will have on the beachfront. This is to
be monitored by the licensee.

Non-Compliance: Issues identified during the inspection and/or review of relevant material

Issues with a known or anticipated human health impacts;
o No significant findings.

Issues where there is a known or anticipated environmental impairment;

o0 Monitoring of fuel storage and transfer areas is to be be completed on a daily basis.

o0 Dust suppression efforts are to be maintained past the period of construction and into
development. Monitoring results are to be provided to both the Nunavut Water Board and the
Inspector on a regular basis.

0 Water treatment systems are to be maintained in working order at all times.

o0 Solid Waste Management during the period of construction is to be maintained and policing of
sites for final disposal such as the Land fill and Incineration units is to be done on a regular basis
to prevent reduce the occurrences of hazardous and or dangerous materials being deposited
there. Educational materials should be posted.

Issues where there is a known or suspected violation of a requirement of the Water License;
o None.
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A. Keim Original signed — Sent by E-Mail
Inspector’s Name Inspector’s Signature
Cc:
Erik Allain - Manager Field Operations Section- AANDC - NRO

Phyllis Beaulieu — Manager licensing — Nunavut Water Board
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Baffinland

Technical Memorandum

To: Memo to File

From: Jim Millard

CcC:

Date: March 25, 2014

Re: Response to AANDC Inspections 2013

May 4 to 5, 2013 Inspection

There were no non-compliances or major issues associated with this inspection. Minor inspection items and
Baffinland responses as follows:

AANDC Inspection Item No. 1: Potable water treatment systems at Mary River camp were found to be
running in tandem and not as individual systems thus the Inspector suggested that there was no redundancy
in case of failure.

Baffinland Response: The original supplier and installer of the potable water treatment system
(Weatherhaven) were contacted and photographs of the current system were provided.
Weatherhaven confirmed that the potable water treatment system was installed and operating
properly and that there were no problems with the redundancy of the system. This information was
subsequently personally communicated to the Inspector during his August inspection of the site.

AANDC Inspection Item No. 2: All water treatment systems and records, including usage, were found
onsite and up-to date. However, it was suggested by the inspector that water usage and waste disposal
records be migrated to one standard of volumetric measure to allow ease of use and comparison during the
period of inspection.

Baffinland Response: The totalizer for RBC influent was switched from litres to US gallons which is
the common field unit used for most of the equipment and instrumentation.

AANDC Inspection Item No. 3: It was noted that some of the exterior signage to identify the waste disposal
and transfer areas were not clear due to winter wear and tear.

Baffinland Response: Translated signs (Inuktitut) at key locations and waste sorting transfer areas
were subsequently reposted within two weeks of the inspection. Photos were provided to the
Inspector.

AANDC Inspection Item No. 4: Spill Kits are to be kept readily accessible at all times at fuel transfer areas.
Drifting snow at some locations obstructed access somewhat.



Baffinland Response: Efforts are made after heavy winter weather to clear snow as quickly as
possible, but sometimes there is a delay in clearing some locations. Efforts and resources are
prioritized to ensure spill supplies are readily accessible at all times.

AANDC Inspection Item No. 5: It was noted that the waste water treatment ponds (PWSPs) did not have a
truck stop installed to prevent trucks from backing up too close to the lined edge of the facility. It was also
noted that the discharge from the truck to the facility did not have an energy dissipater to prevent wear on the
liner.

Baffinland Response: A bumper constructed of lumber and a liner (diffuser) was installed on May 7,
2013.

AANDC Inspection Item No. 6: It was noted that records of hazardous wastes transferred off site were
available for review. An inventory of hazardous materials on site and those ready for shipment should also be
readily available for review during period of Inspection and at all times.

Baffinland Response: A comprehensive hazardous waste inventory was undertaken at the Milne
Inlet camp (July 19, 2013), and the Mary River camp (July 22, 2013). A backhaul shipping
hazardous waste inventory was also performed on July 28, 2013 by Sanexen (Qikigtaaluk
Environmental). These items were available for review during the August site inspection.

Auqust 15to 17, 2013 Inspection

Mary River Mine Site: There were no major instances of non-compliance noted at the Mary River Mine Site
facilities. One minor item was noted:

AANDC Inspection Item No. 7: During the inspection of the landfill a battery and some minor food
waste were observed. The inspector provided a reminder that the policing and management of the
solid waste facility is to be maintained as a high priority.

Baffinland Response: Agreed and implemented on an ongoing basis. Measures are in
place to minimize these instances, e.g. Waste Sorting Guidelines, Waste Management Plan
environmental awareness, tool box meetings, and training / orientation sessions.

Steensby Inlet Exploration Camp: No major issues of noncompliance were identified during the period of
Inspection. One item was noted:

AANDC Inspection Item No. 8: Housekeeping and waste stream management (education) should
be the focus of a concerted effort by camp management to prevent accidents and hazardous waste
from being diverted from proper disposal.

Baffinland Response: Agreed and implemented on an ongoing basis.

Milne Port Site: There were no issues with known or anticipated health impacts. There were no issues
where there were known or suspected violations of Water Licence requirements. There were several items
brought forward for Baffinland’s consideration:

AANDC Inspection Item No. 9: The Water treatment system at the new temporary camp (Matrix)
was not operating as designed and the UV system was offline.

Baffinland Response: This was addressed with the staff on site and parts were found to be
on order and expected in the near term. The lack of UV capacity was addressed by




increased chlorination during the period. The new parts arrived shortly thereafter and the UV
system was fully operational on Sept 8, 2013.

AANDC Inspection Item No. 10: The current incinerator was not sufficient to handle all produced
wastes. Extra storage (sea-cans) was to be installed adjacent to the incinerator area to secure
kitchen and other paper wastes. Policing of the waste management stream is also high priority during
this period of transition and construction.

Baffinland Response: This was addressed by providing extra storage (sea-cans) and
transporting part of the backlogged wastes to the Mine Site camp for incineration. The new
incinerators are now on line at both the Milne Port and Mary River Mine Site and there are
currently no capacity issues. Waste Sorting Guidelines are communicated and implemented
across the site and waste management practices are reinforced through regular tool box
meetings/training sessions and during site orientation.

AANDC Inspection Item No. 11: The use of crushed ore to construct the pad within 30 meters of
water was of surprise to the Inspector. It is unclear what effect the oxidation of the ore will have on
the beachfront. This is to be monitored by the licensee.

Baffinland Response: Crushed ore has been stored at this and other locations since 2008.
Sampling of drainage downstream of crushed ore has shown no impact to waters and there
has been no visible evidence of the onset of oxidation for this material. Monitoring results for
waters downstream of crushed ore stockpiles are regularly reported.

AANDC Inspection Item No. 12: Dust suppression measures at the crushing unit were not in
operation. This was to be addressed and monitoring was on-going. The results of which are to be
included in the annual report.

Baffinland Response: Dust is monitored as a condition of the NIRB Project Certificate No.
005 and the results are presented annually in the NIRB Annual Report.

AANDC Inspection Item No. 13: Solid Waste Management during the period of construction is to
be maintained and policing of sites for the final disposal such as the landfill and incinerator units is to
be done on a regular basis to prevent/reduce the occurrences of hazardous and or dangerous
materials being deposited there. Education materials should be posted.

Baffinland Response: Agreed. Regular audits of the waste stream are performed and
education during tool-box meetings is completed for all workers.

November 12 to 14, 2013 Inspection

An inspection report for the visit was not received. It was Baffinland’s understanding that the purpose of the
November inspection was primarily for the purpose of site orientation. A new Inspector who had not been to site
previously was taking over the project file from the previous inspector who was on leave.
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December 17th, 2013

Erik Madsen

VP, Sustainable Development, HS&E
Baffinland Iron Mines Corporation

2275 Upper Middle Road East, Suite 300
Oakuville, ON L6H 0C3

RE: 2013 ENVIRONMENTAL INSPECTION
Mr. Madsen,

The Qikigtani Inuit Association (QIA) submits this letter to Baffinland Iron Mines Corporation
(BIMC) as response to a completed Environmental Inspection. This letter satisfies Schedule E, Item
12 of Commercial Production Lease No.: Q13C301 with regards to reporting conclusions and
recommendations to BIMC.

QIA notified BIMC in September 2013 of the intent to conduct an Environmental Inspection of the
Mary River Project. Notification of an Environmental Inspection is a requirement of the
Commercial Lease Q10C3001. Verbal confirmation of the acceptance of the proposed dates for the
Environmental Inspection was received from BIMC. Flight arrangements for the assessors, using
BIMC’s regular scheduled aircraft to/from Igaluit, was facilitated by BIMC.

The Environmental Inspection was undertaken Sept 20-22, 2013. QIA contracted ARKTIS
Solutions Inc. to act as the landlord’s environmental inspector. BIMC staff accompanied QIA’s
designated environmental inspectors, and provided site access, accommodations and transportation
for the duration of the site inspection.

The overall findings from the Environmental Inspection were that the issues identified did not
require immediate corrective action, as there was no immediate significant threat to the
environment or liability to the land. However, there are environmental concerns that are required to
be addressed in the near future, as discussed below.

The borrow areas along the Tote Road have been an ongoing environmental concern to QIA. While
QIA acknowledges that additional development along the Tote Road is planned, it remains
uncertain as to which areas will be remediated and what the extent of the remediation programs will
be. It is therefore recommended that a reclamation program be undertaking by BIMC to address the
current and potential liabilities associated with the borrow areas along the Tote Road. It is
recommended that a framework for the reclamation program be provided to QIA by March 31,
2014.

The major borrow area located at KM 97.0 along the Tote Road (hereafter referred to as borrow pit
#2) requires remedial action in the near future. The area is quite large (8.21 hectares) and appears
to have extensively deteriorated permafrost throughout. There is a significant amount of pooled
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water (conservatively in excess of 100 m®). It was found during the site inspection that borrow pit
#2 has been discharging water contained within the borrow area into Camp Lake.

Preliminary findings and issues were communicated to BIMC staff during a close-out meeting with
BIMC representatives Trevor Meyer (Environmental Coordinator) and Jim Millard (Environmental
Supervisor) in the evening of September 21, 2013.

QIA requests that a plan be developed by BIMC to rehabilitate borrow pit #2 to decrease the
environmental liability observed at this location and ensure that BIMC’s Water Licence terms and
conditions are satisfied. It is recommended that a plan to address the environmental liabilities from
borrow pit #2 be provided to QIA by March 31, 2014. The plan shall include required actions to
address the uncontrolled release of waste into Camp Lake.

QIA would like to thank BIMC for their efforts to facilitate the 2013 Environmental Inspection.

Sincerely,
{Original Signed By}

Stephen Williamson Bathory
Director, Department of Major Projects



TBaffinland

March 28, 2013

Stephen Williamson Bathory

Director, Department of Major Projects
Qikigtani Inuit Association

P.O. Box 1340

Igaluit, Nunavut X0A OHO

Re: Commercial Lease No. Q13C301 (the Lease), Response to December 2013 QIA Inspection Letter
Mr. Bathory:

Baffinland Iron Mines Corporation (Baffinland) received a letter from the Qikigtani Inuit Association (QIA) on
December 17, 2013, that detailed the findings of an Environmental Inspection conducted by QIA Inspectors
on September 20-22, 2013 at the Mary River Project site. The letter (see Attachment A), outlines QIA’s

conclusions and recommendations in regards to the Inspection that was undertaken.

The letter stated in general that, “The overall findings from the Environmental Inspection were that the
issues identified did not require immediate corrective action, as there was no immediate significant threat to
the environment or liability to the land.” Baffinland has been working steadily on preventing and reducing
environmental liabilities on site that have been identified in previous QIA inspection reports and we are very
pleased with this finding.

However, QIA did point out a key environmental concern related to permafrost issues along the Tote Road
and in particular the km 97 borrow area. Specifically two key recommendations have been put forward by
QlA:

1. Areclamation program be undertaken by Baffinland to address the current and potential liabilities
associated with the roadside borrow areas along the Tote Road; and,

2. Anplan be developed to rehabilitate Borrow source at km 97 to decrease the environmental liability
observed at this location and ensure that Baffinland’s Water Licence terms and conditions are

satisfied.
1. Roadside Borrow Reclamation Program

With regard to Recommendation No. 1, Baffinland plans to implement the following program that was

originally proposed by EBA Engineering in their 2009 report entitled: Borrow Site Reclamation Overview,

2275 Upper Middle Road East, Suite 300 | Oakville, ON, Canada L6H 0C3 | Main: 416.364.8820 | Fax: 416.364.0193 | www.baffinland.com



Milne Inlet Access Road, Mary River Project, Baffin Island, NU*. The report is provided as Attachment B for
reference and provides the basis of the framework plan that has been requested by QIA. The plan prioritizes
the borrow areas along the Tote Road on the basis of three broad categories or groupings that reflect

fundamental reclamation criteria.

e Priority A pits — where thaw-settlement initiated by pit excavation is actively affecting the road
integrity and safety,

e Priority B pits — where active thaw settlement and water accumulation is ongoing in unstable terrain
within an abandoned pit, and

e Priority C pits — are relatively stable but will need reclamation attention to improve site aesthetics
and ensure long-term stability.

The generic recommendations for reclamation of the roadside pits include:
e Strategic placement of new embankment material on and adjacent to the road fill in those areas
where on-going thaw is threatening the road as well as the surrounding terrain.
e Placement of new cover or re-grading the surfaces to cover exposed ground ice within pit bases.
e Develop new gravity drainage from those pits where pond formation is affecting permafrost and

threatening to initiate erosion that could result in damage to surrounding tundra.

Some of the areas along the Tote Road, particularly the higher risk Priority A sites, located along the road
embankment, have been improved or stabilized through the years based on the placement of embankment
and cover material to maintain and enhance road safety. Additional cover material has and will be placed as
part of the Tote Road upgrades that are currently underway. On the other hand, it is likely that some of the
areas surveyed during 2009 have deteriorated and should be assigned a higher risk priority rating based on
current conditions. Therefore, it is acknowledged that another technical survey of the Tote Road borrow
areas (similar to the one conducted in 2009) is required during the 2014 field season to properly assess
current conditions and to reassign priority status.

It should be anticipated that the reclamation effort along the Tote Road should take several years of
re-grading, fill placement, monitoring, and adaptation to achieve an acceptable long-term condition. This
must be done carefully to minimize the risk that further work within the pits could expose new ground ice. It
is Baffinland’s opinion that this time frame for road side borrow reclamation is acceptable because the

existing environmental risk is currently very low.
2. Progressive Reclamation and Rehabilitation of Borrow Source at Km97
A technical memorandum entitled, “Progressive Reclamation and Rehabilitation of Borrow Source at Km97”,

has been prepared by Hatch Engineering to address the rehabilitation plans for the Km 97 borrow source and

is provided as Attachment C to this letter. This document serves to address both Baffinland’s progressive

1 EBA Engineering Consultants Ltd., 14940 - 123 Avenue, Edmonton, AB



reclamation objectives in addition to QIA’s concerns for the area. It also takes into consideration the long
term reclamation requirements of QIA and others, as well as Baffinland’s near term needs for additional
borrow materials, and provides the methodology and proposed time frame for this undertaking. A site
drainage plan is included that provides, on a conceptual level, the work that is planned in regard to
re-grading and drainage.

We trust that the foregoing addresses QIA’s concerns from the September 2013 Inspection. Baffinland looks
forward to continuing to work positively and collaboratively with QIA and its Inspectors on these and other
issues that arise from time to time. Please do not hesitate to contact the undersigned should you have any

comments or concerns regarding the foregoing.

Kind regards,

BEMIR

Jim Millard, M.Sc., P.Geo.

Environmental Manager

cc. Erik Madsen, Michael Anderson, Steven Ranger, Oliver Curran (Baffinland)

Attachments: A - QIA 2013 Environmental Inspection Letter to Baffinland, dated December 17, 2013.
B - Borrow Site Reclamation Overview, Milne Inlet Access Road, Mary River Project,
Baffin Island, NU, report by EBA Engineering Consultants, 2009.
C - Progressive Reclamation and Rehabilitation of Borrow Source at km97, Document
H349000-4138-10-220-0001, by Hatch Engineering, 2014.
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December 17th, 2013

Erik Madsen

VP, Sustainable Development, HS&E
Baffinland Iron Mines Corporation

2275 Upper Middle Road East, Suite 300
Oakuville, ON L6H 0C3

RE: 2013 ENVIRONMENTAL INSPECTION
Mr. Madsen,

The Qikigtani Inuit Association (QIA) submits this letter to Baffinland Iron Mines Corporation
(BIMC) as response to a completed Environmental Inspection. This letter satisfies Schedule E, Item
12 of Commercial Production Lease No.: Q13C301 with regards to reporting conclusions and
recommendations to BIMC.

QIA notified BIMC in September 2013 of the intent to conduct an Environmental Inspection of the
Mary River Project. Notification of an Environmental Inspection is a requirement of the
Commercial Lease Q10C3001. Verbal confirmation of the acceptance of the proposed dates for the
Environmental Inspection was received from BIMC. Flight arrangements for the assessors, using
BIMC’s regular scheduled aircraft to/from Igaluit, was facilitated by BIMC.

The Environmental Inspection was undertaken Sept 20-22, 2013. QIA contracted ARKTIS
Solutions Inc. to act as the landlord’s environmental inspector. BIMC staff accompanied QIA’s
designated environmental inspectors, and provided site access, accommodations and transportation
for the duration of the site inspection.

The overall findings from the Environmental Inspection were that the issues identified did not
require immediate corrective action, as there was no immediate significant threat to the
environment or liability to the land. However, there are environmental concerns that are required to
be addressed in the near future, as discussed below.

The borrow areas along the Tote Road have been an ongoing environmental concern to QIA. While
QIA acknowledges that additional development along the Tote Road is planned, it remains
uncertain as to which areas will be remediated and what the extent of the remediation programs will
be. It is therefore recommended that a reclamation program be undertaking by BIMC to address the
current and potential liabilities associated with the borrow areas along the Tote Road. It is
recommended that a framework for the reclamation program be provided to QIA by March 31,
2014.

The major borrow area located at KM 97.0 along the Tote Road (hereafter referred to as borrow pit
#2) requires remedial action in the near future. The area is quite large (8.21 hectares) and appears
to have extensively deteriorated permafrost throughout. There is a significant amount of pooled
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water (conservatively in excess of 100 m®). It was found during the site inspection that borrow pit
#2 has been discharging water contained within the borrow area into Camp Lake.

Preliminary findings and issues were communicated to BIMC staff during a close-out meeting with
BIMC representatives Trevor Meyer (Environmental Coordinator) and Jim Millard (Environmental
Supervisor) in the evening of September 21, 2013.

QIA requests that a plan be developed by BIMC to rehabilitate borrow pit #2 to decrease the
environmental liability observed at this location and ensure that BIMC’s Water Licence terms and
conditions are satisfied. It is recommended that a plan to address the environmental liabilities from
borrow pit #2 be provided to QIA by March 31, 2014. The plan shall include required actions to
address the uncontrolled release of waste into Camp Lake.

QIA would like to thank BIMC for their efforts to facilitate the 2013 Environmental Inspection.

Sincerely,
{Original Signed By}

Stephen Williamson Bathory
Director, Department of Major Projects
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EXECUTIVE SUMMARY

This report documents a reconnaissance trip by D.W. Hayley, P.Eng., in July 2009 to examine the
condition of borrow pits along the 100 km long tote road from Mary River Camp to Milne Inlet on
North Baffin Island. The purpose was to develop objectives and practical guidelines for planning
reclamation of the pits. Field notes supplemented with a photo library provided the basis for a
summary of findings at 81 sites provided in a table in the report.

Two principal issues must guide the reclamation effort:

« Protect ground ice within the permafrost from future thaw that can destabilize both the terrain
and the road embankment.

» Establish drainage in those pits that have formed ponds that are judged to be detrimental to
terrain stability.

The 81 pits have been grouped into Priorities A, B, and C in the Summary Table. The Priority A
pits are those where active thaw of ground ice is affecting not only the pit but also the adjacent road.
These pits should be the first to receive attention as they constitute a safety hazard for continued use
of the road. Priority B pits are those where active thaw and sinkhole formation is ongoing. These
are not currently affecting the road but are trapping surface runoff. The Priority C pits are those
where the terrain has been judged to be relatively stable. They will require some site grading and
surface dressing, but the timing is not as significant.

The 81 pits are distributed into three groups as follows:
o Priority A: 8 pits (9%)

« Priority B: 25 pits (31%)

o Priority C: 48 pits (60%)

It is estimated that 10 to 15 pits were not documented during the reconnaissance. They can all be
considered to fall in the Priority C grouping.

The principle recommendations for reclamation of the pits include:

« Strategic placement of new embankment material on and adjacent to the road fill in those areas
where on-going thaw is threatening the road as well as the surrounding terrain.

« Placement of new cover or regarding the surfaces to cover exposed ground ice within pit bases.

« Develop new gravity drainage from those pits where pond formation is affecting permafrost and
threatening to initiate erosion that could result in damage to surrounding tundra.

Planning the reclamation effort should anticipate that it may take several years of regrading, fill
placement, monitoring, and adaptation to achieve an acceptable long-term condition. This must be
done carefully to minimize the risk that further work within the pits could expose new ground ice.
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1.0 INTRODUCTION
1.1 BACKGROUND

An access road was constructed to connect the Mary River Camp to tidewater at Milne Inlet
on Baffin Island from August 2007 to October 2008. The purpose of the road was to
provide a route for trucks to haul a bulk sample of the iron ore from the Mary River deposit
to a port site at Milne Inlet, a distance of about 100 km. The routing follows an overland
cat-train access route established in the 1960s. The road design and construction are
described in a comprehensive as-built report by Knight Piésold Consulting, entitled “Milne
Inlet Tote Road Construction Summary,” dated February 5, 2009.

Baffinland Iron Mines Corporation would like to proceed with progressive reclamation as
early as practical. This report provides guidance on reclaiming soil and rock borrow pits
that were developed for sources of embankment material along the route. Reclamation of
those sites must proceed in a timely manner while the road remains trafficable.

1.2 PURPOSE AND SCOPE

This project was structured to provide a basis for planning reclamation and abandonment
of the pits along the tote road. This requires an understanding of the roles that soil
conditions, permafrost, ground ice, and water will have on the medium-term and long-term
stability of the terrain following reclamation activities. The recommendations were
developed from observations during a route reconnaissance in mid-July 2009. They
represent experienced judgement of the site conditions at the various pits.

The scope of the study included the following:

« Develop generally accepted criteria for physical reclamation of sites where material was
excavated for road construction;

« Identify the primary factors that must be addressed during planning and implementing
the borrow pit reclamation program;

» Visit and document conditions at sites along the route;
« Develop concept-level reclamation recommendations; and
« Prepare a report with guidance appropriate for planning the reclamation activities.

The study was limited to those factors that must be addressed to prevent degradation of the
landscape and establish physical stability over the long term. The ability of the landscape to
return to biological productivity has not been addressed with this study. The paramount
consideration when returning arctic sites to productive landscape must always be to first
address any ongoing physical degradation from permafrost thaw or erosion by abnormal
runoff conditions.
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2.0 RECLAMATION OBJECTIVES

21 GENERALLY ACCEPTED REQUIREMENTS

There are generally accepted guidelines or practices for reclaiming pits and quarries in an

arctic environment. The most universally used guide in Northern Canada was developed
for Indian and Northern Affairs Canada (INAC) under the “Arctic Land Use Research
Program” by MacLaren Plansearch Ltd. (1989), entitled “Environmental Guidelines, Pits
and Quarries”. The document has been used extensively for planning pit development and
reclamation in the Mackenzie Valley and elsewhere throughout the Northwest Territories.

INAC has been working on a new guide for the Canadian arctic, currently in draft form,
entitled, “Northern Land Use Guidelines, Pits and Quarries”, October 2008 (Draft), which
is available for review by practitioners. These new guidelines are less specific than the
original guide and somewhat more process oriented. The section on reclamation provides
information on when it may be acceptable to leave a lake within a pit, how to use topsoil as
cover material, and how to promote revegetation of stripped surfaces. It also clearly

identifies the need to ensure long-term pit drainage.

The Mary River tote road pits currently have many sites without established drainage.
Ponds have formed at a number of sites that have no obvious means for establishing gravity

drainage. Some of those ponds may be permanent fixtures on the landscape. Topsoil is

thin or non-existent so its replacement coupled with revegetation is not a practical (or even
a possible) option for the pits in this region. The overarching issues for planning the
reclamation program will be establishing pit drainage without initiating new degradation of
the permafrost and stabilizing ice-rich permafrost soils that are now thawing and resulting
in ever-increasing sinkholes.

2.2 REQUIREMENTS OF THE LANDOWNER

Most or all of the land crossed by the tote road is within Inuit Owned Lands as granted by
the Nunavut Land Claims. The Inuit Owned Lands in this region are administered by the
Qikigtani Inuit Association (QIA), Department of Lands and Resources. The QIA have
developed a statement of reclamation objectives that is currently in DRAFT form for
consideration entitled: “Abandonment and Reclamation Policy” for Inuit Owned Lands.
That draft policy, Version 3, 2008, has a list of reclamation goals and obligations to be met
by the land user. For the purposes of this study, the writer has extracted those that would
clearly apply to the tote road borrow pits developed by Baffinland on QIA land as follows:

Reclamation should achieve a site that is physically, chemically, and biologically stable
upon closure.

Reclamation should result in a site that is aesthetically and environmentally compatible
with the surrounding undisturbed landscape.

Land users should employ international best practices for arctic conditions as well as
federal and territorial legislation, regulations, and guidelines.
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« Land users may be required to undertake post-activity monitoring.

The writer has an extensive background with road construction on permafrost terrain,
including planning construction material source development and reclamation practices in
arctic regions of Canada, Alaska, Russia, and Svalbard (Norway). That experience base has
been used to interpret and apply the criteria and guidance identified in the above documents
to provide practical guidance for pit reclamation on the tote road.

2.3 THE ROLE OF OBSERVATION AND MONITORING

Terrain stability can seldom be achieved on disturbed permafrost terrain in a single season.
Two or more staged seasons are usually required to complete reclamation of those pits
where thaw of ground ice is most prevalent. This will require that site observations and
simple monitoring of terrain response to reclamation efforts be included in any reclamation
plan. Monitoring can comprise a systematic set of observations of the pits twice per year
(early summer and late summer) with some limited surveying to check site grading where it
is important to prevent pond formation. The site observations and monitoring data will
provide a basis for optimizing reclamation efforts for that year.

3.0 BORROW PIT ASSESSMENT
3.1 ROUTE RECONNAISSANCE PROCESSES

Pit observations were obtained from July 20 to 23, 2009. The writer worked together with
Jetf Bush, of Baffinland Iron Mines, to observe and make notes at 81 sites where material
was removed from the tundra for road grade construction. Mr. Bush provided information
on the history of the road construction and details on its performance and maintenance
issues. The initial phase was an aerial reconnaissance by helicopter followed by two days of
ground reconnaissance by truck. Excellent weather throughout the reconnaissance period
provided the opportunity to collect a clear photographic record to supplement the site
observations. All the sites and photographs have been tagged using handheld GPS for
accurate location on maps included in this report. Most sites are included in our inventory
of 81 locations. Those that are not included can be considered of minor consequence and
require the minimum of reclamation work as described later in this report.

Road construction was initially carried out by excavation of fill material from three regions
where pit development permits were obtained off the 30 m wide permitted right-of-way
(ROW). These sites were at each end and at the midpoint and are generally known as
Mary River Pit, Mid Point Pit, and Milne Pit. When long haul distance was adversely
affecting construction productivity, material was excavated from the active layer soils at
random locations along the route corridor. These sites were confined to the ROW width;
therefore, in many locations they are contiguous with the edge of the road embankment.
The active layer soils were excavated in summer for embankment construction at more than
80 locations. This left the underlying permafrost soils exposed to thaw over a substantial
cumulative surface area that constitutes the route ROW.
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3.2
3.241

The sites have been identified by kilometre post following the survey and map sheets
included in the as-constructed report prepared by Knight Piésold Consulting (February
2009). The route chainage begins at Milne Inlet (km 0), which is the northern terminus, and
progresses south to the trial pit at KP 109. The Mary River Camp and airstrip is located at
KP 100. Each soil borrow site was tagged using handheld GPS. The site numbers begin
near the camp as Waypoint No. 8 (km 98.3) and terminate near Milne Inlet at Waypoint
No. 87 (km 2.9). The waypoint numbering system is opposite to the chainage as the ground
reconnaissance was conducted by vehicle working from the Mary River Camp. A final site,
Waypoint No. 88 (KP 104.4), is located on the road between the Mary River Camp and the
bulk sample mine. The 81 sites where notes were made and photos were taken were
transcribed onto a map set showing the alignhment provided by Knight Piésold, and this
map set is included in Appendix A. The site waypoints were converted to road chainage
following the original alighment convention in the Summary Table at the end of the text.
Those site chainages matched the chainage signage in place on the tote road at the time of
the reconnaissance.

OVERVIEW OF RECLAMATION ISSUES

Permafrost and Ground Ice

The Mary River Camp is located in North Central Baffin Island. The closest community is
Pond Inlet, on the coast about 150 km north of the camp. The normal mean annual air
temperature reported for Pond Inlet is -15°C (1971-2000 Canadian Climate Normals). The
cold climate sustains continuous permafrost throughout Northern Baffin Island with
ground temperatures anticipated to be -8°C to -10°C along the route. The tote road routing
follows glacial valleys that have been infilled with granular material that varies in texture
from silty sand to sandy gravel with cobbles and some boulders. Most of the deposits are
cither post-glacial river terraces or proglacial lacustrine basins. The lake basin segments are
table-top flat with finer grained silt and fine sand prevalent. The terrace-like features are
poorly sorted (dirty) gravels. The active layer is expected to be thin in the lake sediments
(Iess than 0.5 m) whereas the higher, well-drained terraces could support an active layer of
1.5 m or more. No definitive information is available to confirm those estimates of active
layer depth.

Ground ice occurs throughout the region in the upper permafrost soils as predominantly:
« segregated ice (horizontal lenses),

« wedge ice (vertical crevasses of ice), or

« massive ice (tabular bodies).

The wedge ice is the most striking feature in the region of naturally well-drained granular
uplands. These show up in aerial oblique photos, such as Photo 1, as polygonal patterned

! All photos referenced within the text are included in the attached Photographs section.
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ground comprising a series of orthogonal cracks that are the surface expression of ice
wedges that occur to depths up to 3 m into the permafrost. These ice wedge features
formed over a period of 8,000 or so following deglaciation by perennial rapid thermal
contraction followed by water infiltration and frost heave expansion. They can be up to
1 m wide at the top of permafrost and taper with depth in a carrot-like shape. They are a
common feature of granular permafrost soils as these frozen soils behave in a brittle fashion
when subjected to rapid drop in air temperature leading up to winter.

Wedge ice that is exposed at the surface within the pits after the thawed active layer soils
have been removed in summer will begin to thaw from the top down, resulting in a linear
depression such as shown in Photo 2. The thaw-depression will typically trap water that
now becomes mobile, running along the top of the ice. These features commonly extend
under the road embankment. The thaw initiating within the adjacent pit will feed water into
the ice wedge under the road embankment resulting in thermal erosion that frequently
leaves a transverse void below the road. When this happens below a road that is in service,
the expanding void can precipitate catastrophic failure of the embankment, which is a
substantial concern to safety of any operations over the road. This mechanism of wedge ice
feeding water into cavities that extend under the road is the cause of a number of imminent
road collapses that were observed during the route reconnaissance such as the site shown in
Photo 3.

Segregated ice occurs as thin lenses in all the finer grained silty soils. It is most prominent
in soils of glaciolacustrine origin. The ground ice distribution is erratic, but it is commonly
found with greater concentrations in naturally wet basins. When these soils are exposed
within the pit bottom, the consequences are sinkhole depressions that soon become water-
filled, interrupting any natural surface drainage. An example of a pit floor affected by melt
out of segregated ice is shown in Photo 4. Pit backslope soils with segregated ice exposed
will slough or run downslope during summer thaw. That was not a common observation
during the reconnaissance; most of the relatively steep backslopes were noted as stable.

Massive ice was identified at only one pit location (km 63.7). An exposure of the remains of
massive ice is shown in Photo 5. Massive ice is generally large tabular bodies of ground ice.
They have been attributed to either regions of groundwater discharge or buried ancient
glacial ice. The ice feature in Photo 5 is in a pit that is adjacent to a natural drainage channel
within a gravel deposit (alluvial terrace). The ice could be from either source. Massive ice is
anticipated to be more prevalent along the ROW than suggested by the single location
where it was actually observed. The sinkholes in the pit at km 97.5, shown in Photo 6, are
characteristic of melt-out of massive ice.

Both massive ice and wedge ice must be protected from retrogressive thaw by replacing the
stripped active layer soils with an appropriate new cover to arrest further thaw and
settlement that can carry on for decades.
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3.2.2  Runoff Management

The silty and sandy texture of the soils along the route makes them particularly susceptible to
erosion and downslope transport by surface water. The short intense freshet period each
spring occurs when the active layer soils are mostly frozen, thus the proportion that runs off
is very high (often expressed as a runoff coefficient near unity). Emphasis should be placed
on ensuring that soil transport by erosion and sedimentation does not affect undisturbed
tundra that lies downslope from the borrow pits. Managing runoff from the disturbed areas
within each pit must therefore be an important part of the reclamation plan.

The route reconnaissance identified those pits that are poorly drained or are on slopes
where rapid release of outflow could affect the surrounding undisturbed tundra. That may
be from trapped surface water, melting ground ice, or high gradient that can initiate and
sustain erosion.

3.3 SITE SUMMARY AND GROUPING

A summary of the conditions noted at each of the 81 sites is included at the end of the
report in Table 1. The sites have been grouped into three broad categories that reflect the
reclamation criteria discussed in Section 2.2:

o Priority A pits — where thaw-settlement initiated by pit excavation is actively affecting
the road integrity and safety,

« Priority B pits — where active thaw settlement and water accumulation is ongoing in
unstable terrain within an abandoned pit, and

« Priority C pits — are relatively stable but will need reclamation attention to improve site
aesthetics and ensure long-term stability.

The distribution of site types is as follows:
o 8 Priority A (9%),

« 25 Priority B (31%), and

« 48 Priority C (60%)

Perhaps as many as 10 to 15 sites are not on the list. They are generally small, shallow
depressions where limited material was removed. They can be considered as Priority C.

A detailed photographic record from the route reconnaissance was prepared and is included
as a DVD appendix to the report. The photos taken during the aerial reconnaissance phase
range from numbers DWH 557 to 674, and the ground reconnaissance photos range from
DWH 675 to 734. The photo locations by number are shown on the route maps,
Appendix A.  The geographic locations of the photos are included in their jpeg file
information. The photos have been linked to the various sites in the Summary Table.
These constitute a useful reference of the condition of the pits at the time of the
reconnaissance.
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4.0 RECLAMATION METHODS

The Summary Table includes a brief comment for each site on where the reclamation focus
should be and is followed by more detailed comments on suggested processes to follow.
The reclamation process should be structured around the basic principles of:

Restoring stability to actively thawing ground ice by replacing some of the cover
material removed during excavation;

Developing drainage that will limit standing water that can exacerbate thaw within the
pit;
Caring for natural runoff from the pits in a manner that will reduce the risk of erosion

and sedimentation over undisturbed tundra; and

Improving site topography to encourage natural revegetation and enhance site
aesthetics.

The sites identified as Priority C are the least sensitive and can generally be reclaimed by site
grading and dressing of the slopes. A typical Priority C site is shown in Photo 7 (attached).
The Priority A and B sites are judged as not currently stable and therefore will require
attention directed to the ongoing thaw of permafrost and surface water management. The
following discussion provides guidance for planning reclamation that that will address these
objectives.

4.1 RESTORE SURFACE STABILITY

The Priority A pits are experiencing ground ice melt out that is affecting the adjacent road

embankment. Past experience has shown that the consequences can be a serious safety

hazard. It is recommended that the road embankment be upgraded at these sites on a first

priority basis. The upgrading will require strategic placement of granular cover over the
thawing soil with the ultimate purpose of drawing the permafrost back up into the fill. The
steps for reclamation should include the following:

Construction of side berms a minimum of 3 m wide on the road shoulders where active
cracking and settlement is observed. The berms should be a minimum of 1.5 m thick
and also to an elevation above any possibility of being overtopped by ponded water in
the future. It is also preferable for them to be at an elevation 1 to 1.5 m below the final
top of road fill at the location.

Add material to raise the embankment height. Suggested final fill height increases at the
various sites is included in Table 1. The height increase should be a minimum of 1 m,
and in some cases, 1.5 m to 2 m is suggested.

Improve drainage such that water does not pond at the toe of the embankment. In
some cases this may require filling sinkholes and ice wedge melt-out features with
imported gravel.
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An alternative to berm construction for sites where the thaw has not yet progressed under
the road embankment but is affecting the sideslopes is to widen the grade and flatten the
sideslopes. The current road shoulder should be widened 0.5 m to 1 m and the slope
flattened to 4 H to 1V. The Summary Table provides guidance on those sites where slope
flattening is an option. They include many of the Priority B sites. Where slope flattening is
applied, consideration should be given to the extent that water can continue to pond at the
toe of the slope. One of the primary benefits to be gained from slope flattening is to push
the risk of ponded water further from the embankment slope.

Some Type A and B sites have developed substantial sinkholes within their pit bottoms.
Where these have been observed, regrading the surface to fill the sinkholes has been
recommended. In some cases, this may require importing fill from another nearby site that
is still active and can confidently produce material without exposing new wedge ice. Those
sites are identified in the Summary Table.

4.2 DRAINAGE IMPROVEMENTS AND EROSION PREVENTION

Ponded water within the borrow pits retards winter freeze-back of the active layer and will
result in retrogressive thickening of the active layer. Once this process starts, it is difficult
to reverse. Shallow ponding (less than 0.5 m deep) that is short-lived following freshet is
not a particular concern. Those ponds that are retained throughout the summer and
continue to deepen with time will be counter-productive to the reclamation efforts.

The Summary Table identifies a number of options for improving site drainage at specific
pits. In most cases, there is an obvious routing for trapped surface water from the pit to a
nearby stream or onto the tundra. In some cases, it will be necessary to install a new culvert
under the road embankment. Some pits are identified in the table where additional field
work will be required to determine the drainage improvement options for those sites. This
will probably involve site surveys to establish the natural topographic grades or if there are
options that involve minor ditching.

Substantial ditch excavation into undisturbed active layer soils should be avoided wherever
practical. Where new ditching is the only practical option, care should be taken to
determine the nature of soils and ground ice that will remain exposed following excavation.

In cases where surface water will be directed to undisturbed tundra, it must be dissipated
rather than channelled to avoid local erosion. Dissipation can be achieved by strategic use
of cobbles and boulders to dissipate energy just before the water exits the pit area.

4.3 SURFACE GRADING

All the pits will require surface grading that will range from filling sinkholes in the Priority A
and B pits to simply dressing the current surface in most Priority C pits. Obvious ridges
that can impede surface drainage should be removed and final surface contour developed to
ensure drainage. The surface should not be left completely smooth. It is common practice
at the end of surface grading to track the surface with tractor grouser bar ruts. These will
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5.0

trap fines and dissipate energy from runoff. The shallow grooves left in this manner will
also improve the possibility for long-term natural revegetation by providing seed traps.

The backslopes on the pits are remarkably stable, typically like those in Photo 8. Those
steep slopes greater than 2 m in height should be graded to a final slope of 3 H to 1V. Itis
preferable to flatten the slopes by mounding new fill at the toe rather than cutting further
into undisturbed tundra. The steeper pit slopes observed were generally of a height less
than 2 m and were not visibly active. These shallow cut slopes that are currently stable are
better left to seek their own long-term condition rather than risk further disturbance to the
underlying permafrost.

CONCLUSIONS

The focus of this project has been to develop general guidelines for developing a practical
and acceptable plan for reclamation of the borrow pits. This plan can form the basis for
estimating construction effort and developing a schedule. The site observations have
established that there is a clear link between some borrow pit locations adjacent to the road
and thaw-settlement observed on the road embankment. In some cases, tundra disturbance
caused by pit excavation is affecting the road integrity and its safety. It is therefore
necessary to deal with those Priority A pits and the adjacent road in a timely manner.

The construction material demand for the next few years of road operations before
decommissioning should be established. The demand can be satisfied from a few select
pits. Those pits that will remain in service until reclamation and abandonment of the road
should be carefully evaluated and a plan prepared for their future use and their ultimate
reclamation. Several of the pits can effectively provide material for maintenance purposes
and have been identified in the Summary Table.

The photo library and documentation in this report provide a basis for monitoring changes
and adapting the reclamation process in a step-wise manner. The Priority A pits should be
addressed first with attention to the Priority B pits as eatly as practical. The Priority C pits
will not change significantly if left for a few years. It is suggested that a number of the
Priority B pits be selected for the first stage of reclamation during the summer of 2010.
That should include drainage improvements and strategic placement of granular cover in
those locations experiencing active thaw. These measures can then be observed over the
following year and adjustments to the process made to minimize use of new material for
reclamation. Where new gravel cover is necessary for protection of the permafrost, care
must be taken to ensure it is harvested at a location that does not contribute to further
degradation of the permafrost.
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This report and its contents are intended for the sole use of Baffinland Iron Mines
Corporation and their agents. EBA does not accept any responsibility for the accuracy of
any of the data, the analysis, or the recommendations contained or referenced in the report
when the report is used or relied upon by any Party other than Baffinland Iron Mines
Corporation, or for any Project other than the proposed development at the subject site.
Any such unauthorized use of this report is at the sole risk of the user. Use of this report is
subject to the terms and conditions stated in EBA’s Services Agreement. EBA’s General
Conditions are provided in Appendix C of this report.

7.0 CLOSURE

We trust this report meets your present requirements. Should you have any questions or
comments, please contact the undersigned at your convenience.

EBA Engineering Consultants Ltd.

Don Hayley, P.Eng., FEIC
Principal Consultant
Direct Line: 250.767.9033
dhayley@eba.ca

/jnc

ASTAY
AT g i

Reviewed by:

Kevin Jones, P.Eng.

Senior Project Director, Arctic Region
Direct Line: 780.451.2125
kjones@eba.ca

EBA ENGINEERING

CONSULTANTS LTD.
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TABLE 1: SUMMARY OF PIT OBSERVATIONS AND CLOSURE RECOMMENDATIONS

s'ﬁ:_\lp Km Post Gerge;rar:;:z::on Pit Water FF;:::;; GFrg:t'L (:‘::e Ac;;:i:[i:;er Reclamation Focus Priority (:::::: AerlFe:'I“(’)tl;Islque Closure Comments

8 98.3 Off ROW Minor ponding  |Low Abundant Fair Drainage improvements c 557, 558 This pit is within off ROW permitted and should be regraded and closed with future material taken from Area 1.1

permitted wedge ice

9 97.9 Off ROW Minor ponding Extensive Fair Regrading surface and slope B 559, 560 This pit within permit area should be reclaimed. Pad and flatten south slope of road to limit further thaw of wedges and erosion. Improve drainage without

permitted wedge ice further impact on natural tundra wedge ice lying to the south of disturbed area.

10 97.5 Off ROW Major ponding  |Low Massive ice Unstable,  |Pump out ponds, berm road B 675 561 Pit is still within quarry permit area but should be reclaimed soon. Extensive thaw settlement is occuring. Future materials should be taken from source 11.

permitted extensive  [sideslope on south side such that
thaw no water can pond at toe.
occuring Regrade pit bottom

11 97.3 Off ROW Major ponding  |Low Wedge ice Moderately |Improve natural drainage and c 676 562 This is currently the best source of gravel in the vicinity of Mary River Camp. It is permitted for development off the ROW, and the material is relatively well-

permitted stable develop a plan for an ongoing graded alluvial gravel. This pit has ongoing value for the development. A pit development plan should be prepared that will allow efficient stockpiling of the
pit at this location material in a manner that deals with surface water and thaw generated water. The plan should include site reclamation.

12 93.2 Runoff Severe Unknown Unknown |Culvert needed A 677 The road crosses a natural valley at this site, and water is trapped against the upstream road embankment. The pond must be drained by culvert installation to
impounded prevent thaw and collapse of the embankment and risk of significant downstream erosion. The disturbance from scavenging active layer material on ROW is

minor at this site.

13 92.7 Runoff Moderate |Unknown Unknown  |Culvert replacement/tepairs A This site has a drainage interruption issue that needs attention. Not a soil borrow site.
impounded needed

14 89.8 Substantial Moderate |Unknown Unstable  |Pit directly adjacent to south toe B 678 The active layer was pushed up to form the embankment at this site. Substantial ponding is present in disturbed area. Site needs to be regraded and drainage

of road embankment. Ponding established to the south where a new culvert can be installed that will lead to a natural drainage course.
threatens to undermine road

15 87.8 Moderate Moderate |Substantial Unstable  |Improve drainage along the B 567 Material exposed at this site is predominantly silt. Thaw-subsidence will continue. The strategy for reclamation must be to improve drainage using existing

segregated ice south embankment sideslope culverts and continue to regrade the surface until the active layer stabilizes. Keep ponded water from accumulating against the toe of the embankment. The

throughout convey ponded water to the exposed silt at this site is very mobile; thus, erosion protection measures may be required when improving site grading.

silty material existing culverts

16 86.2 Moderate Severe Minor Stable Long-term drainage B 679 This is a deep pit pond that has established on the south side of the road. Soils in this area are controlled by a weak carbonate sandstone that readily decomposes
improvements into fine uniform sand. The pond is currently functioning as an effective sedimentation pond. Water is clear and the pond seems to be stable in a region of

minor thaw-subsidence. It is recommended that the pond remain and that a new and higher culvert be placed through the road to allow the surface water to drain
into the creek and subsiquently the lake. The road embankment should be raised a minimun of 1.5 m at this location to protect the permafrost and provide cover
for the new culvert.

17 75.0 Not practical Low Not apparent |Stable Surface dressing and erosion c 681, 682 580 This is a long section where the active layer soils have been pushed up from both sides to form the embankment. South (left) side is dry and stable — surface

protection dressing only required. The North (right) side has a deep pond (Photo 681). The surrounding terrain is flat thus little oportunity for natural drainage. The ponds
are not affecting the embankment, and ground ice seems minimal. The ponds can be left following site grading with some armour placed on the adjacent
sideslope to prevent erosion and dusting.

18 74.7 High Not apparent |Stable Protect outlet at north end from B 683 Sandy active layer soils have been removed on ROW for embankment construction. Minor thaw subsidence or ponding within pit floor. Outlet for water at

erosion north end flows downhill into a creek. Substantial risk of erosion on that sandy slope during freshet. Recommend armouring the outlet with coarse materials and
cross berm for erosion protection. Dress pit floor.

19 73.8 Uncertain Moderate  |Substantial Unstable  |Protection of road sideslope B 581, 582 This site is locally very ice rich. Water ponded along road shoulder is a threat to the road. Drainage improvement options are not obvious and should be

wedge ice reviewed further in the field. If ponds cannot be drained, construct a berm to an elevation above water level that will push water back 3 m from embankment
slope.

20 73.4 No Low Not apparent |Stable Dress pit floor c Small active layer pit. Dry and stable. Dress the surface.

21 73.1 No Low Not apparent |Stable Potential future use c Top of hill, small quarry in rock. Could be a source of materials for road repair and dressing or filling sink holes in nearby pits. Can be easily reclaimed by surface

grading.

22 724 Drain and fill all |Moderate |Wedge ice, Active Road embankment safety A 684, 685, 6806, [584 The pit on the north (left) side has become a large sink hole that is actively undermining the sideslope and crest of the embankment. Wedge ice appears to extend
ponds within 3 m possibly sinkhole 687 under the road, and there is a potential for water to flow through any wedge cavities. Active cracking is occuring well into the driving lane. This is a priority site
of the toe of massive ice formation for repairs. Substantial risk of a road surface collapse exists. The sinkhole pond should be either drained or pumped and the road grade raised. A berm 3 m wide
embankment should be constructed in areas of active embankment sloughing. The site should be frequently observed when the road is used for haul traffic.

23 71.8 Regrade and fill |Low Extensive, Sinkholes  |Regrade and fill B 691 This site has active sinkholes below surrounding terrain. Some water trapped. May require imported fill from other sources to regrade the pit floor.

distributed active in pit
floor
24 68.5 Communication Low Not apparent |Stable Flatten embankment slope by c Small water-filled pothole left following material excavation. No obvious natural drainage potential. Complete reclamation would require infilling. Nearby
Tower filling out into pond displacing material sources are not obvous.
water

25 60.7 Clean ditch along |Low Not apparent |Stable Regrade surface c 585 Coluvial soils scavenged from hillside above road for embankment. Site is stable requires cleanup and dressing with improvements to drainage along toe of slope.

toe of slope
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26 65.2 Active Pit Well drained Low Not apparent |Stable Regrade surface c 692 586 This pit remains active with reasonable construction material. Drainage is currently good, but further excavation within ROW will probably initiate ponding.
Should material continue to be removed, a pit development and reclamation plan should be prepared.

27 64.7 Poorly drained  |Low Not apparent |Moderate  |Fill and regrade c This is a small pothole filled with water. Site should be regraded and fill added to improve drainage.

28 63.9 Active Pit Dry Low Not apparent |Stable Dress surface c Both sides of road. Naturally well-drained silty gravel. No sinkholes. Grade surface at closure.

29 63.7 Severe Massive Unstable, |Rebuild road grade A 693, 694, 587 This is the most ice rich site noted. Remnants of massive ice were found in large thaw depression on south side of road. Ice wedges are actively melting under
ground oce extensive 695, 696, 697, road sideslope Cracks and depressions extend to the shoulder. To reduce risk of road collapse, the grade should be raised at least 1 m through this area and
observed in pit.|thaw 698 berms a minimum 3 m wide constructed on the south sideslope. Final reclamation of this site will require further assessment of the best method for ensuring
Wedge ice drainage from the sink hole without risking siltation of the creek valley immediately to the south.
under road.

30 63.1 Dry Low Not apparent |Stable Regrade c 703 593, 653 River terrace. Active layer gravel removed over a large area. Site is dry and naturally well drained. Regrade surface for reclamation.

31 62.5 Midway Pit, Off |Minor ponding |Low Wedge ice on  [Stable Regrade c 706 590, 653 The active layer has been stripped over a substantial surface area. Gravel is well graded and free draining. The site can potentially produce more gravel by

ROW permitted south-facing progressive stripping as it thaws or by drill and blast. A pit development plan including reclamation planning should be developed if borrow material harvesting is
slope continued at this location.

32 56.9R Moderate High Substantial Unstable  |Improve site drainage B 710 594, 595, 649 |Pit excavated in ice-rich sandy gravel. Active thermokarst and ponding. Regrading to fill ponds required. Develop drainage to the east along north side of road.
wedge ice Construct a coarse boulder apron at outfall onto tundra.

33 56.7L Severe Moderate |Not visible Unknown |Drainage enhancement B 594, 595, 649 |Pit water is intended to drain to a small culvert under road at west end of pit. Continued settlement has left invert of culvert too high. Consider draining along

north (left) toe of road grade to natural draw about 100 m south and placing a new culvert through road at that location. Consult Photo 649.
34 55.8 Minor Low Not apparent |Unknown |Grading c Regrade and improve drainage.
35 55.4 Risk of road None Low Wedge ice Unstable  |Protecting road embankment A 711,712 596, 597, 648 | A small excavation on the upslope side of the embankment has allowed water to penetrate into Wedge Ice initiating thermal erosion. The road grade was actively
collapse collapsing into thaw depressions at the time of the visit. There is a high safety risk of total collapse. The road must be bermed on both sides for a distance of 3
to 4 m and the embankment raised to accommodate settlements that have occured. The sideslopes should be dressed along with disturbed areas. The site should
be monitored during periods of high road use until stability of the permafrost is assured.

36 53.1 Minor Low Not apparent |Stable Protecting road embankment c Small pothole pit beside road. Material stockpile. The shoulders of the road should be dressed and slopes flattened.

37 52.6 Road collapse Dry Low Wedge Unstable  |Protecting road embankment A 713,714 598 Active sinkhole on immediate north side of embankment has extended under the road resulting in grade collapse about 1/2 m. Selective excavation of the road
fill and underlying ice at this site is recommended followed by rebuilding grade with compacted material. Raise the final grade 1 m or more above current
elevation and flatten sideslopes.

38 Dry Low Not apparent |Stable Grading c Dress the slopes and bottom.

39 Low Wedge ice Unstable  |Stabalize road surface, dress B Sinkhole under road at north end, cracking onto road surface. Build road grade up, dress disturbed area, and flatten embankment sideslopes.

extending sideslopes and fill sinkholes
under road

40 Hole in Road Low Wedge ice Unstable  |Ensure safety of road A 715,716,717 645 Wedge Ice that extends under the road has thawed resulting in collapse. Road grade dropped about 1 m. Sinkholes in pit allow standing water adjacent to
extending sideslope. Raise the road grade about 1 m at this location, and construct side berms to protect permafrost and push any free water 3 m minimum away from toe
under road of slope. Regrade the abandoned pit and upgrade the site drainage.

41 50.0L Minor Low Localized Moderately [Regrading c Regrade and improve drainage from sinkholes.
wedge ice stable

42 50.3L Mostly dry Low Ice wedges,  |Sinkholes  |Regrading c Regrade to fill and cover sinkholes at south end.
south end south end

43 50.0R Dry Low Not apparent |Stable Dress surfaces c Long pit where active layer soils have been pushed up to make embankment.

44 46.7L Minor Low Not apparent |Stable Dress surfaces c Pothole pit, some water. Dress slopes and improve drainage.

45 46.1 Dry Low Not apparent |Stable Dress slopes c This is a confined but deep pit, currently dry. The backslopes are steep and may require minor cleanup and dressing.

46 44.0 Dry Low Not visible Moderately [Repair grade A 718,719 This road cut exposed ground ice that is actively thawing. The road grade should be built up at this location about 1/2 m.

stable

47 42.2R Partial Low Not visible Moderate  [Regrade c 603, 604 Small pit with one large sinkhole. Regrade and fill sinkhole — not affecting road.

48 38.0R Dry Low Not visible Stable Regrade c Dry pit on ridge. Regrade to dress surfaces.

49 37.5R Dry Low Not visible Stable Dress surface c 605 Linear pit from pushup. Well drained. Dress the surface.

50 37.2R Dry Low Not visible Stable Dress surface C Similar to 49.

51 36.5 L&R Ponding on left |Low Wedge Ice Moderate  |Improve drainage and regrade B 606 Active layer removed along road on both sides. Well developed ice wedge cracks evident across pits and continuing under embankment. Beginning to affect road
at north end. Stockpiles remain in left pit. Further removal of surface soils at this location not recommentded without a pit development plan. Reclamation
should grade pit surface, infill ice wedge cracks and and flatten embankment sideslopes in regions showing distress. Improve drainage.

52 36.2R Dry Low Not apparent |Stable Regrade c A relatively large pit but dry and stable bottom. Dress slopes and bottom.

53 35.5 Dry Low Not visible Moderately [Regrade and fill sinkholes c Long, linear pit with a few sinkholes. Regrade and fill sinkholes.

stable
54 352 Dry Low Not apparent |Stable Regrade c Dress all surfaces.
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55 34.0 Minor ponding  |Low Minor wedge |Stable Regrade c 720 Regrade to fill wedge cracks and dress surface.
ice
56 33.8R Dry Low Not apparent |Stable Regrade c Small square pit. Dress all surfaces.
57 33.5R Partial Low Not apparent |Moderate  |Partial infill and regrade c Three small pits, two dry and one with water. Regrade or import fill to flatten or berm embankment sideslope beside water-filled pit. Grade surface.
58 32.4R Partial Low Not apparent |Moderate  |Regrade c 721 Pushup pit. Rough bottom. Grade surface, improve drainage. Defined pit on left about 300 m further south is dry and needs no work.
59 30.6R Dry Low Not apparent |Stable Dress surfaces c High, well-drained side borrow site. Dress bottom and slopes.
60 30.5R Dry Low Not apparent |Stable Dress surfaces c Similar to Site 59.
61 30.2R Dry Low Not apparent |Stable Dress surfaces c Similar to Sites 59 and 60.
62 29.1L Minor ponding  |Low Not apparent Regrade c Near vertical slope on sidehill pit. Slope pit back at 3H:1V and add some shoulder to road. Improve drainage.
63 27.5R Minor ponding  |Low Not apparent |Stable Regrade vertical slope c 722 Pit has a near verticle slope 2 to 3 m high. Slope back to 3H:1V and dress pit bottom to improve drainage away from road embankment.
64 27.2L&R Major ponding  |Low Not apparent |Stable Regrade backslope, develop B 682 Deep pits on both road shoulders, both flooded. Slope sides to 3H:1V and develop a drainage plan. It may be practical to ditch to the creek about 100 m to the
drainage plan north.
65 26.3L&R Minor Low Not apparent |Stable Dress surfaces c 723,724 Pushup pits on both sides. Well drained. Dress slopes and ensure future drainage.
66 241L&R Minor Low Not apparent |Stable Dress surfaces c Pushup pits both sides. Currently self-draining to tundra. Not obvious erosion or sinkholes. Grade sideslope into pond lying to the left side.
67 23.7L dry Low Not apparent  [Stable Dress surfaces c Well drained pit on top of natural rise. Dress bottom and slopes.
68 22.3R Minor ponding  |Low Massive ice Unstable  |Fill and Cover Sinkholes B 726,727,728 1616 Melt out of massive ice actively developing sinkholes at toe of embankment sideslope. A berm should be built on sideslope and sinkholes infilled at 2 locations.
Regrade to improve drainage to the northwest.
69 23.4R  [Out of sequence |Minor ponding [Moderate |Segregatedice |Unstable  [Control drainage and limit c Pit cut into side of knob. Thaw of icy soils is producing meltwater and sediment. Selective use of a boulder rip-rap blanket is recommended. Use rip-rap to
— returned to sediment transport control and filter drainage that is being dispersed onto tundra.
inspect this site
70 21.7L Water-filled Low Unknown Unstable  |Water-filled pit c 641 Pothole immediately beside embankment sideslope. Drain and install culvert under road. May require widening shoulder and partial infilling to maintain long-
pothole pit term drainage.
beside road
7 21.1R Water-filled Moderate  |Substantial Unstable  |Prevent further ice wedge thaw B 729, 730 618, 617, 641 |Active layer removed from top of hill, exposing substantial wedge ice. Substantial melt out and continued activity. Water collecting in wedge cracks. Develop
wedge cracks wedge ice drainage and fill expanding wedge cracks. Berm the sideslope to prevent further thaw under road embankment.
72 20.3L Water-filled pit  |Moderate [Unknown Moderate  [Develop pit drainage B A 2 m deep pit with water. No obvious opportunities to develop drainage. Survey and determine options to drain while minimizing further cuts. May require
berming along road to prevent thaw from undercutting embankment sideslopes.
73 18.8R Large water-filled|Moderate  [Not apparent |Moderate |Develop pit drainage B 619 Large pit pond immediately adjacent to road. Appears to be deep water. Currently no drainage. Can be drained by installing a culvert under the road. Flatten
pit sideslopes into pit to push water further from road shoulder.
74 16.9L.&R Linear pits both |Moderate [Not apparent |Moderate |Develop pit drainage B Long, linear pits both sides. Left side has larger pond. No thaw features apparent. Assess drainage options. Flatten embankment sideslopes where water is at
sides with water the toe of slope.
75 15.3R Some water Low Not apparent |Stable Dress surfaces c Long pit, some water, no active subsidence, dress surfaces.
76 14.5L Dry Low Not apparent |Stable Dress surfaces c Dry, well-drained pit floor. Stockpile of sandy gravel present. Dress surfaces.
77 13.8L Pond Low Not apparent |Moderate  |Pothole pit c Some refilling may be required in pothole pit beside road.
78 13.5L One pond to Low Not apparent |Moderate |Large area to dress c 623 Shallow pit on top of rise. Pond in north end that can be drained to the north. Grade and dress surfaces.
north
79 13.1L&R Wet bottom Low Segregated ice |Unstable  |Large surface area B 624 Pit in silty sand, abundant ground ice. Active thaw in pit floor. Surface will need to be regraded to cover exposed icy sediments. Several visits may be necessary
to stabiilize the new active layer.
80 10.0L Water-filled Low Wedge ice Unstable Active sinkholes in wedge cracks B 732,733,734 1636 Extensive melt out of ice wedges resulting in water-filled troughs. Need to drain and fill sinkholes. Material should be imported as the entire pit is underlain by
wedge cracks wedge ice and further removal of active layer material will exacerbate reclamation.
81 9.7R Extensive pond |Moderate |Wedge ice Unstable  |Wedge cracks flooded in pit B 636 Flat bottom pit with no drainage. Develop drainage and fill wedge cracks evident below water level. Dress and grade surfaces.
bottom
82 9.41° Dry Low Segregated ice |Unstable  |Sinkholes c 635 Sidehill cut into bank beside road. Backfill and regrade with rip-rap quality material. Allow future drainage from cover.
83 8.0L&R Left pit flooded, |Moderate [Wedge ice Unstable  |Road shoulder unstable, develop B 634 Deep pits (about 3 m) no drainage. Ice wedge cracks and sinkholes. Backfill sinkholes and regrade steep slopes. Rebuild and flatten road sideslopes. Regrade
right pit wet drainage base and improve drainage.
84 6.9R Flooded Moderate  |Wedge ice Moderate  [Develop drainage c 627 Broad flooded pit. Develop drainage. Grade and dress pond edges and road sideslopes.
85 3.8R  |Milne Inlet Dry Low Minor wedge |Stable Silty sand susceptible to dusting B 630 This is the main permitted pit for development at Milne Inlet. The site is a dry and naturally well-drained river terrace. The material is fine grained (silty) and may
permitted pit ice be susceptible to generating dust. Small dune-like features evident on surface. If the site is retained for future use, a pit plan should be prepared. In order to
control dust, it may be necessary to provide ridges of coarse material at closure that will trap wind-blown sand.
86 3.R&L  [Milne Inlet Minor pond on  |Low Not apparent |Stable Regrade to protect from dusting B Small pits, silty sand poor construction material. Grade and work cover to provide a coarser cap.
permitted pit left, right is dry
87 29R  |Within permit Localized Low Not apparent  [Stable Regrade to protect from dusting B 631 Large exposed pit; silty sand may need a coarser cover to protect from dusting.
ponding
Return to MR Camp and check pit on mine road (88)
88 104.4L.  |Mine road, above |Generally dry Low Not apparent |Stable Develop a pit plan c 667 Substantial volumes of reasonable quality material may remain in this pit. A pit development plan is recommended in order to keep it open. Reclamation will
camp comprise regrading and control of runoff to ensure the stream to the north is not affected by runoff and deposition of silt or fine sand.
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Overview of Borrow Site Reclamation E14101074
Milne Point Access Road, Mary River Project, Baffin Island, NU December 2009

Photo 1 (DWH 559)
Priority B pit at km 97.9 (WP 9) just north of Mary River Camp lies on a gravel terrace with well established Ice Wedge
polygons. Melt out within the pit has initiated thaw and ponding.

Photo 2 (DWH 728)
Pit at km 22.3 (WP 68) linear sinkhole from thaw of wedge ice about to affect road shoulder.
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Overview of Borrow Site Reclamation E14101074
Milne Point Access Road, Mary River Project, Baffin Island, NU December 2009

Photo 3 (DWH 596)
Road collapse at km 55.4 (WP 35) initiated by thermal erosion from water running through ice wedge exposed in
adjacent pit.

e

Photo 4 (DWH 691)
Pit at km 71.8 (WP 23) typical sinkholes in pit bottom from thaw of segregated ice common in fine-grained lacustrine
soils.
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Overview of Borrow Site Reclamation E14101074
Milne Point Access Road, Mary River Project, Baffin Island, NU December 2009

Photo 5 (DWH 697)
Pit at km 63.7 (WP 29) exposure of massive ice remaining in pit wall.

Photo 6 (DWH 561)
Pit at km 97.5 (WP 10) typical sinkhole formation from thaw of massive ice.
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Overview of Borrow Site Reclamation E14101074
Milne Point Access Road, Mary River Project, Baffin Island, NU December 2009

Photo 7 (DWH 721)
Pit at km 32.4 (WP 58) typical Priority C pit in thaw stable soils that only requires regrading.

Photo 8 (DWH 722)
Pit at km 27.5 (WP 63) vertical cut slope 2 to 3 m high. The thaw-stable soils at this site are stable at this slope. The
slope can be graded back to 3:1 by cut and fill.
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GEOTECHNICAL REPORT - GENERAL CONDITIONS

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This geotechnical report pertains to a specific site, a specific
development and a specific scope of work. It is not applicable
to any other sites nor should it be relied upon for types of
development other than that to which it refers. Any variation
from the site or development would necessitate a
supplementary geotechnical assessment.

This report and the recommendations contained in it are
intended for the sole use of EBA’s Client. EBA does not
accept any responsibility for the accuracy of any of the data, the
analyses or the recommendations contained or referenced in
the report when the report is used or relied upon by any party
other than EBA’s Client unless otherwise authorized in writing
by EBA. Any unauthorized use of the report is at the sole risk
of the user.

This report is subject to copyright and shall not be reproduced
cither wholly or in part without the prior, written permission of
EBA. Additional copies of the report, if required, may be
obtained upon request.

2.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy
versions of reports, drawings and other project-related
documents and deliverables (collectively termed EBA’s
instruments of professional service), only the signed and/or
sealed versions shall be considered final and legally binding.
The original signed and/or sealed version archived by EBA
shall be deemed to be the original for the Project.

Both electronic file and hard copy versions of EBA’s
instruments of professional service shall not, under any
citcumstances, no matter who owns or uses them, be altered by
any party except EBA. EBA’s instruments of professional
service will be used only and exactly as submitted by EBA.

Electronic files submitted by EBA have been prepared and
submitted using specific software and hardware systems. EBA
makes no representation about the compatibility of these files
with the Client’s current or future software and hardware
systems.

3.0 ENVIRONMENTAL AND REGULATORY ISSUES

Unless stipulated in the report, EBA has not been retained to
investigate, address or consider and has not investigated,
addressed or considered any environmental or regulatory issues
associated with development on the subject site.

General Conditions - Geotechnical.doc

4.0 NATURE AND EXACTNESS OF SOIL AND
ROCK DESCRIPTIONS

Classification and identification of soils and rocks are based
upon commonly accepted systems and methods employed in
professional geotechnical practice. This report contains
descriptions of the systems and methods used. Where
deviations from the system or method prevail, they are
specifically mentioned.

Classification and identification of geological units are
judgmental in nature as to both type and condition. EBA does
not warrant conditions represented herein as exact, but infers
accuracy only to the extent that is common in practice.

Where subsurface conditions encountered during development
are different from those described in this report, qualified
geotechnical personnel should revisit the site and review
recommendations in light of the actual conditions encountered.

5.0 LOGS OF TESTHOLES

The testhole logs ate a compilation of conditions and
classification of soils and rocks as obtained from field
observations and laboratory testing of selected samples. Soil
and rock zones have been interpreted. Change from one
geological zone to the other, indicated on the logs as a distinct
line, can be, in fact, transitional. The extent of transition is
interpretive. Any circumstance which requires precise
definition of soil or rock zone transition elevations may require
further investigation and review.

6.0 STRATIGRAPHIC AND GEOLOGICAL
INFORMATION

The stratigraphic and geological information indicated on
drawings contained in this report are inferred from logs of test
holes and/or soil/rock exposures. Stratigraphy is known only
at the locations of the test hole or exposure. Actual geology
and stratigraphy between test holes and/or exposutres may vary
from that shown on these drawings. Natural variations in
geological conditions are inherent and are a function of the
historic environment. EBA does not represent the conditions
illustrated as exact but recognizes that variations will exist.
Where knowledge of more precise locations of geological units
is necessary, additional investigation and review may be
necessary.

=



7.0 SURFACE WATER AND GROUNDWATER

CONDITIONS

Surface and groundwater conditions mentioned in this report
are those observed at the times recorded in the report. These
conditions vary with geological detail between observation sites;
annual, seasonal and special meteorologic conditions; and with
development activity. Interpretation of water conditions from
observations and records is judgemental and constitutes an
evaluation of circumstances as influenced by geology,
meteorology and development activity. Deviations from these
observations may occur during the course of development
activities.

8.0 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose geological
materials to climatic elements (freeze/thaw, wet/dry) and/or
mechanical disturbance which can cause severe detetioration.
Unless otherwise specifically indicated in this report, the walls
and floors of excavations must be protected from the elements,
particularly moisture, desiccation, frost action and construction
traffic.

9.0 SUPPORT OF ADJACENT GROUND AND
STRUCTURES

Unless otherwise specifically advised, support of ground and
structures adjacent to the anticipated construction and
preservation of adjacent ground and structures from the
adverse impact of construction activity is required.

10.0 INFLUENCE OF CONSTRUCTION ACTIVITY

There is a direct correlation between construction activity and
structural performance of adjacent buildings and other
installations. The influence of all anticipated construction
activities should be considered by the contractor, owner,
architect and prime engineer in consultation with a geotechnical
engineer when the final design and construction techniques are
known.

11.0 OBSERVATIONS DURING CONSTRUCTION

Because of the nature of geological deposits, the judgmental
nature of geotechnical engineering, as well as the potential of
adverse circumstances atising from construction activity,
observations during site preparation, excavation and
construction should be carried out by a geotechnical engineer.
These observations may then serve as the basis for
confirmation and/or alteration of geotechnical
recommendations or design guidelines presented herein.
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12.0 DRAINAGE SYSTEMS

Where temporary or permanent drainage systems are installed
within or around a structure, the systems which will be installed
must protect the structure from loss of ground due to internal
erosion and must be designed so as to assure continued
performance of the drains. Specific design detail of such
systems should be developed or reviewed by the geotechnical
engineer. Unless otherwise specified, it is a condition of this
report that effective temporary and permanent drainage
systems are required and that they must be considered in
relation to project purpose and function.

13.0 BEARING CAPACITY

Design beating capacities, loads and allowable stresses quoted
in this report relate to a specific soil or rock type and condition.
Construction activity and environmental circumstances can
materially change the condition of soil or rock. The elevation
at which a soil or rock type occurs is variable. Itisa
requirement of this report that structural elements be founded
in and/or upon geological matetials of the type and in the
condition assumed. Sufficient observations should be made by
qualified geotechnical personnel during construction to assure
that the soil and/or rock conditions assumed in this report in
fact exist at the site.

14.0 SAMPLES

EBA will retain all soil and rock samples for 30 days after this
report is issued. Further storage or transfer of samples can be
made at the Client’s expense upon written request, otherwise
samples will be discarded.
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Progressive Reclamation & Rehabilitation of Borrow Source at Km97

1.1

Introduction and Purpose

This technical memorandum is to address the reclamation and rehabilitation for the borrow
source at km 97 of the Milne Inlet Tote Road (Km97 Borrow Source). Km97 Borrow Source is
situated approximately 5km from the Mary River Mine Site, along the Tote Road from Milne
Port to the Mary River Mine Site. This has been a borrow site for the construction and
maintenance of the Tote Road for the previous eight (8) years.

Baffinland Iron Mines Corporation (Baffinland) is committed to progressive reclamation of the
Mary River Project (the Project) site. Select borrow areas along the Tote Road have been
identified as a potential environmental concern for both Baffinland and the Qikigtani Inuit
Association (QIA)". This technical memorandum serves to address Baffinland’s progressive
reclamation objectives and strategy for Km97 Borrow Source considering concerns identified
during QIA’s 2013 Environmental Inspection.

Note, this technical memorandum is limited to the factors that need to be addressed to
prevent degradation of the landscape and to establish physical stability long term. The return
of biological productivity of the area is not in the scope of this technical memorandum as
Baffinland is of the position that the key to returning arctic sites to productive landscapes
must always be to first address any ongoing physical degradation from permafrost thaw or
erosion by abnormal runoff conditions and then focus on strategies for return of biological
productivity if required.

Objectives

The primary objectives in planning the reclamation and rehabilitation of Km97 Borrow Source
is to establish pit drainage without initiating new degradation of the permafrost and to stabilize
ice-rich permafrost soils that if thawed would result in ongoing and unstable depressions of
pooled water.

' 2013 Mary River Project Environmental Inspection Report, Qikigtani Inuit Association, 17 December,

2013

If you disagree with any information contained herein, please advise immediately.
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1.2 Interim Abandonment and Reclamation Plan Objectives
As per the Interim Abandonment and Reclamation Plan (BAF-PH1-830-P16-0012) and the
approved Preliminary Mine Closure and Reclamation Plan (H337697-0000-07-126-0014) for
the Mary River Project, the primary goals relevant to the reclamation and rehabilitation of
Km97 Borrow Source include:

¢ Provide for the long term physical and chemical stability of the area so as to protect the
public health and safety and ecosystem integrity.

e Promote and enhance natural re-vegetation and recovery of disturbed areas that is
compatible with the surrounding natural environment and allow for the future use by
people and wildlife.

e Implement reclamation in a progressive, on-going manner during the life of the Project
and restore sites as soon as an area is no longer required to limit the need for long term
maintenance and monitoring.

To meet these goals both the Interim Abandonment and Reclamation Plan (BAF-PH1-830-
P16-0012) and the approved Preliminary Mine Closure and Reclamation Plan (H337697-
0000-07-126-0014) for the Project specifically state® the following closure objectives to
measure the effectiveness of the progressive reclamation for areas that impact
watercourse(s) and drainage patterns as in the case of Km97 Borrow Source:

e Dismantle and remove/dispose of as much of the system as possible and restore natural
drainage patterns.

e Stabilize and protect from erosion and failure for the long term.
e Achieve approved water quality limits.

1.3 Requirements of the Landowner
Km97 Borrow Source is located on Inuit Owned Lands that are managed by the Inuit
Association in the region, the QIA. As such, Km97 Borrow Source is subject to the guiding
principles for reclamation of Inuit Owned Land developed by the QIA. The QIA reclamation
principles applicable to Km97 Borrow Source, that the strategies presented within this
technical memorandum address, include:

¢ Reclamation should be planned and executed so as to achieve a site which is physically,
chemically, and biologically stable upon closure.

* Reclamation should result in a site which is aesthetically and environmentally compatible
with the surrounding undisturbed landscape.

e Site-specific reclamation requirements should be consistent with the locally valued
ecosystem components and regional planning objectives, including land use plans.

¢ Land use operations should be planned and conducted in a manner that minimizes
reclamation requirements at closure.

% See: Section 11, Interim Abandonment and Reclamation Plan (BAF-PH1-830-P16-0012) , Section 11,
Preliminary Mine Closure and Reclamation Plan (H337697-0000-07-126-0014)

? H349000-4138-10-220-0001, Rev. A
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1.4

® Land users may be required to undertake in post-activity monitoring to confirm
reclamation objectives have been achieved.

Success Criteria of Km97 Borrow Source Progressive Reclamation and
Rehabilitation

Based on the objectives and principles stated in section 1.2 and section 1.3, Baffinland
proposes that the Km97 Borrow Source will be considered reclaimed and rehabilitated when
the site is:

* Physically stable and showing no further signs of ongoing permafrost degradation.

® Free draining through the use of swales and site grading, to prevent pooling/ponding of
surface water.

e Consistently achieving water quality results within water quality limits as per table 1 (Part
D item 16 of the NWB Type A Water Licence, 2AM-MRY1325).

Current Site Conditions

The borrow source area forming the basis of this technical memorandum is the portion of
Km97 Borrow Source south of the Milne Inlet Tote Road and west of Camp Lake that has
been accessed historically to provide material for the Milne Inlet Tote Road maintenance and
material for construction of various lay down areas at the Mary River Mine Site. The area is
approximately 8.21 ha with stockpile areas as well as areas of ponding and suspected
permafrost degradation. Based on visual observations (see Photo 3-1) there is a large area of
pooled water on the site. There is some evidence that shows that the water from Km97
Borrow Source discharged in an uncontrolled manner for a brief period during the 2013
freshet. The discharge pathway was overland to Camp Lake.

Ponded water within borrow pits insulates the local material which in turn retards winter
freeze-back of the active layer. This results in retrogressive thickening of the active layer.
Shallow ponding (less than 0.5m deep) that is short-lived following the freshet does occur at
Km97 Borrow Source, although this is not deemed a present concern as it does not impact
long term stability of the site. If ponding is observed as remaining persistent throughout the
open water season and depressions deepen with time, then specific strategies to address
reclamation and rehabilitation of these depressions will be developed as these conditions are
counter-productive to concerted reclamation efforts.

~nl = H349000-4138-10-220-0001, Rev. A
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3.1

Photo 3-1: Km97 Borrow Source: Typical depression formation from
thaw of massive ice

Methodology

A drainage and rehabilitation plan for Km97 Borrow Source has been developed and is
presented in drawing H349000-4138-10-015-0007. The conceptual approach for the drainage
and rehabilitation plan is to divert water away from the site at the top and bottom of the
existing slope so that accumulated surface water does not remain stagnant and allowed to
pool or pond. In this effort, the following main steps will be taken:

Develop the drainage such that standing water is limited to avoid thawing action within
the pit.

Grade Km97 Borrow Source area such that surface water runoff does not increase the
risk of erosion and sedimentation over the undisturbed tundra.

Encourage natural re-vegetation to enhance site aesthetics.

Drainage Improvements and Erosion Prevention
In order to prevent ongoing permafrost degradation, erosion, and improve the drainage at
Km97 Borrow Source, the following steps will be taken:

Assess the condition of the Milne Inlet Tote Road and borrow area at Km97 Borrow
Source during/after freshet and collect additional survey data as required.

Based on additional data and assessment, make appropriate changes to the drainage
design as required and grade the slopes of the toes to ensure long term stability.

Create diversion swales at the top and bottom of the site to divert surface water flow from
the borrow site, and/or capture overland runoff from Km97 Borrow Source and discharge

Al = H349000-4138-10-220-0001, Rev. A
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3.2

to a nearby lake or water body in a controlled manner such that the quality of the
discharge can be monitored and that the area remains well-drained. These diversion
swales will be sized to have enough flow capacity and constructed in a manner that does
not further degrade permafrost ground.

* Where there is evidence of ponding, remove the degraded material from within the
depression, replace with suitable ice free native fill and/or run of quarry (if required)
material and re-grade.

* Route any trapped surface water away from the pit to a nearby water body or diversion
swale.

* Place swales to divert surface water away from areas that may be susceptible to
permafrost degradation.

¢ Determine the nature of soils and ground ice that will remain exposed following
excavation if new swales are needed — to ensure suitability of the newly exposed
material.

e Swales will be lined with rip rap and rip rap lined aprons will be constructed for energy
dissipation to encourage sediment deposition and limit erosion.

® Use only suitable ice free native material and/or run of quarry (if required) for fill and
grade Km97 Borrow Source so that the site drains free, as appropriate.

e Additional rip rap shall be placed in locations that require additional flow velocity
reduction to prevent soil erosion and downstream sediment deposition. Rip rap will also
be placed at discharge locations so that the overland drainage can enter into Camp Lake
in a controlled and stable manner.

Surface Grading

Once the activities outlined in section 3.1 are conducted the rehabilitation efforts of Km97
Borrow Source will focus on surface grading and removal of any obvious ridges/highpoints
that impede surface drainage to develop the final surface contour that ensures drainage as
designed. The final grading may be different to that shown in drawing H349000-4138-10-015-
0007, but will not alter the intent of the designed drainage paths. At the end of surface
grading, the surface will be scarified with tractor grouser bar ruts or similar to encourage
natural re-vegetation by trapping of fines, pollen and seeds while also dissipating energy from
runoff.

Timeframe for Rehabilitation

Terrain stability can seldom be achieved on disturbed permafrost terrain in a single summer
season. Two or more staged seasons are expected to be required to complete reclamation
of those pits where thaw of ground is most prevalent, such as Km97 Borrow Source. This
schedule requires that site observations and monitoring of terrain response to reclamation
efforts be also considered in reclamation planning. Monitoring will comprise a systematic set
of observations of the Km97 Borrow Source area twice per year (anticipated to occur in early

~nl = H349000-4138-10-220-0001, Rev. A
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summer and later summer) with limited surveying, as required, to confirm where grading
required to prevent pond formation. It is intended that the site observations and monitoring
data will provide a basis for optimizing reclamation efforts moving forward.

An initial survey was completed in March 2014 to establish low points and areas of focus for
the reclamation and rehabilitation plan of Km97 Borrow Source. Based on this initial survey
and historic information, it is expected that the initial work to re-grade the site will occur in the
early summer of 2014. Once completed, the site will be observed throughout the remaining
summer season to assess the effectiveness of the initial work and decide what further work is
required in subsequent years to advance the rehabilitation of the area and reach the
reclamation objectives.

Monitoring of the site should continue for a full summer season after the water quality results
confirm conformance with the Mary River Type A Water Licence (2AM-MRY1 325)
requirements.

5, Closure

We trust this technical memo meets your present requirements. Should you have any
questions or comments, please contact the undersigned at your convenience.
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20131028
email michael.anderson @baffinland.com

Michael Anderson

Vice President Operations

Baffinland Iron Mines Corporation
120 Adelaide Street West - Suite 1016
Toronto ON MS5H 1T1

Dear Mr. Anderson:

Further to the Mine Health and Safety Act article 26 attached is my 20131028 Mary River project
inspection report.

As per MHSA article

28.  please post a copy of this inspection report in a conspicuous location, and

29.  advise the chief inspector within 30 days of the remedial measures taken and the remedial
measures still to be taken in respect of the inspection report.

32.(1) A person who is adversely affected by a decision or order issued by an inspector may appeal
the decision or order, in writing, to the chief inspector within 30 days after its issue.

The WSCC is committed to service excellence. If you have any questions or concerns about this
inspection report, please feel free to contact my supervisor Peter Bengts or myself. His phone
number is 867 669 4412 or email peter.bengts @wscc.nt.ca.

Sincerely

Workers' Safety and Compensation Commission of the NWT and NU
Mine Safety -

bl

(Al

. - ‘i éw*fj/

Martin van Rooy
Engineer/Mines Inspector

cc OHSC c/o brian.larson @ baffinland.com

Box 8888 « Yellowknife, NT X1A 2R3 = Telephone: (867) 920-3888 « Toll Free: 1-800-661-0792 « Fax: (867) 873-4596 + Toll Free Fax: 1-866-277-3677
Box 669 « Igaluit, NU X0A OHC » Telephone: (867) 979-8500 = Toll Free: 1-877-404-4407 « Fax: (867) 979-8501 = Toll Free Fax: 1-866-979-8501
wsce.nt.ca * wscc.nu.ca

safety & care
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REPORT OF AN INSPECTOR OF MINES
Issued pursuant to Section 26(2) of the Mime Health and Safety Act

Mine: Mary River project Location: ~950 km NW of Iqaluit
Operator: Baffinland Iron Mines Corp.  Lat.  71-19'N Long. 79-24'W
Manager: Michael Anderson Inspection Date: 20131022 and 23
Address: 120 Adelaide Street West - Suite 1016 - Toronto ON MS5H 1T1

Jeff Fuller (WSCC'’s electrical consultant) and Martin van Rooy (engineer/mine inspector for NWT and
NU) conducted an electrical inspection on October 22 and 23, 2013 of Baffinland's Milne Inlet and Mary
River power plant and associated electrical rooms. Mr. Fuller’s report “Baffinland Iron Mines — Mary
River and Milne Inlet Electrical Inspection By: Jeff Fuller —J.A. FULLER ENGINEERING LTD Insp.
Date: Oct. 22 — 23, 2013" is attached for reference.

Dwayne Chyz, James Cleland, Pat Driscoll, Dan Dubreuil, Steve Gogo, Aateff Hussaini, Brian Larson
Dylan O’Connell, Mike Peters, Michel Roy, Darren Stehr, Tim Thertell and Shawn Tucker accompanied
Jeff Fuller and Martin van Rooy for all or parts of this inspection

Noticed at Milne Inlet two supervisors were working without a current St John Ambulance Standard first
aid with CPR certification or an equivalent 16-hour first aid qualification. These men were told they could
not supervise until they had passed their St John Ambulance first aid course or an equivalent 16-hour first
aid course. Their work was shutdown until a qualified supervisor arrived from Mary River.

1 Please ensure before a supervisor is dispatched to site they have a current St John Ambulance standard
first aid with CPR or equivalent 16-hour first aid certification and the person may not supervise until
they have their first aid qualifications.

MHSA art 10.(3) In addition to the duties imposed under subsections (1) and (2), the manager shall
(c) when appointing a supervisor or surveyor, appoint a person possessing the prescribed

qualifications;

(d) ensure that an employee is under the daily supervision of a person possessing the prescribed
qualifications;

MHSR sect 8.51. At a mine )

(a) all persons engaged in supervision,
(b) all persons engaged in mine rescue,

Date of Report <2013 /0286 Inspector Q_ 1;,{/""'

Box 8888 « Yellowknife, NT X1A 2R3 » Telephone: (867) 320-3888 = Toll Free: 1-800-661-0792 = Fax: (867) 873-4596 « Toll Free Fax: 1-866-277-3677
Box 669 « lgaluit, NU XOA OHC = Telephone: (867) 979-8500 = Toll Free: 1-877-404-4407 = Fax: (867) 979-8501 * Toll Free Fax: 1-866-979-8501
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REPORT OF AN INSPECTOR OF MINES
Issued pursuant to Section 26(2) of the Mine Health and Safety Act

(c) all persons who are members of fire response teams,

(d) one-fifth of the total number of the employees underground, and

(e) one-tenth of the total number of employees on the surface,
shall be trained in first aid and hold a current and valid certificate at least equivalent to the St. John
Ambulance Standard First Aid certificate, and shall be trained in cardiac pulmonary resuscitation or
to such other level as may be agreed to by the chief inspector.

Noticed there are about 200 people stationed at Milne Inlet and about 150 at Mary River. These sites are
about a two-hour drive apart however, there is no emergency response system in place at each location to
handle an emergency on site or on the road between these sites.

2 Please ensure some 60 people are trained as emergency responders at each of the Milne Inlet and
Mary River sites in order to provide at least 20-trained emergency responders readily available at each
site, to attend to any emergency that may occur on site or on the road between the sites.

MHSA art 10.(3) In addition to the duties imposed under subsections (1) and (2), the manager shall
(h) establish and maintain a mine rescue program as required under the regulations;

MHSR sect 8.55. The manager shall ensure that a sufficient number of employees are trained and
certified in mine rescue.

MHSR sect 8.56. The manager shall ensure that

(a) a sufficient number of qualified persons are trained as mine rescue team members;

(b) a sufficient number of qualified persons who are trained as mine rescue team members are readily
available at the mine when persons are normally at work in the mine; and

(c) at least two teams, or such other number of teams as may be required by the chief inspector, are
readily available to get to the mine when persons are normally at work in the mine.

MHSR sect 8.57. Where an inspector is of the opinion that the number of employees trained and
certified in mine rescue at a mine is insufficient, the inspector may order more to be trained

MHSR sect 12.03.(1) The manager shall ensure that the following training in fire fighting is carried

out under the direction of a qualified person: (
(c) the manager shall ensure that a suitable number of employees are trained in fire fighting

Date of Report_.¢/ (0 L& Inspector ;4,/
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REPORT OF AN INSPECTOR OF MINES
Issued pursuant to Section 26(2) of the Mine Health and Safety Act

techniques and those employees shall attend at least 20 hours of training annually.

Noticed the new equipment parked at the Milne Inlet and Mary River site.

3 Please submit an up-to-date equipment list of all the equipment on site including the certification and
or recertification of all cranes, manlifts and other non-destructive testing of load bearing components
on the equipment.

MHSR sect 10.128.(2) A new or used crane, shovel, dragline, boom truck or similar type of
equipment that uses a rope or cable to raise, lower or swing a load or materials during its work cycle
shall not be put into service unless
(a) a certificate has been obtained from the manufacturer or from a professional engineer competent
in the design of hoisting equipment, certifying
(i) the maximum load capacity and maximum operating speed of the hoisting or lifting system, and
(ii) that all critical load-bearing components of the complete assembly and accessories have been
inspected and non-destructively tested; and
(b) all the commissioning tests have been successfully completed.

Noticed the grounding / bonding at Milne Inlet and Mary River power generation and E-houses is not in
accordance with the data provided by Baffinland to WSCC for reviewed and acceptance of the design
criteria.

4 Please update the documentation to reflect the changes made in the field and demonstrate its
compliance with the previously reviewed and accepted design criteria.

MHSR sect 13.01.(1) The electrical system and electrical equipment at a mine shall be
(a) designed in accordance with good engineering practice; and

(b) constructed in accordance with a design and plans that have been certified by a professional
engineer.

Noticed the main ground connection to the E-houses at Milne Inlet and Mary River are not connected
according to the engineering specification. Each E-house was to have four stainless steel ground pads pre-

A . P
Date of Report_ < / 3/¢ 7z Inspector i \C i
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connected to the internal ground bus however, this has not been done and consequently there is no
provision for connecting the grounding/bonding network to the building frame or to the main ground bus /
switchgear ground bus.

5 Please design this grounding detail and connect it to the E-houses internal ground bus.

MHSR sect 13.01.(1) The electrical system and electrical equipment at a mine shall be

(a) designed in accordance with good engineering practice; and

(b) constructed in accordance with a design and plans that have been certified by a professional
engineer.

Noticed the 4160/600V transformers

a) in E-house #1 and #2 at Milne Inlet, do not have the required 150mm clearance for ventilation as
required by CEC 26-248 (1); and

b) in E-house #1 at Milne Inlet and Mary River these units do not have ready access to their nameplate
and to parts requiring maintenance (primary taps) as required by CEC 2-118

6 Please review these deficiencies with the manufacturer(s) and submit the corrective action that will be
taken and the time to bring these installations into compliance.

MHSR sect 13.01.(2) Except where otherwise required by these regulations, the electrical system
and electrical equipment shall meet or exceed the requirements of CSA Standard CAN/CSA-M421-93,
Use of Electricity in Mines.

Noticed the cable tray grounding/bonding conductors in E-House #1 and #2 at Milne Inlet and Mary
River are not installed in accordance with the accepted grounding design criteria and cable tray standard.

7 Please install the grounding/bonding conductors in all cable trays in accordance with the accepted
grounding design criteria and cable tray standard.

MHSR sect 13.01.(1) The electrical system and electrical equipment at a mine shall be

(a) designed in accordance with good engineering practice; and

(b) constructed in accordance with a design and plans that have been certified by a professional
engineer. i \
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Noticed in Milne Inlet’s E-House #1 and #2 mechanical connectors are used for ground connections
instead of compression type connectors

8 Please replace the mechanical connectors with compression type connectors and ensure connections to
the bus are made with compression lugs Refer to CEC 10-806

MHSR sect 13.01.(2) Except where otherwise required by these regulations, the electrical system
and electrical equipment shall meet or exceed the requirements of CSA Standard CAN/CSA-M421-93,
Use of Electricity in Mines.

Noticed in the E-houses the bare copper grounding wire installed in the aluminum cable trays using
Blackburn GTC-23 copper alloy tower grounding clamps. The Blackburn information does not state that
these connectors are suitable for use with aluminum cable tray.

9 Please replace the Blackburn GTC-23 connectors unless it can be demonstrated that they are suitable
for use in contact with the aluminum cable tray.

MHSR sect 13.01.(1) The electrical system and electrical equipment at a mine shall be

(a) designed in accordance with good engineering practice; and

(b) constructed in accordance with a design and plans that have been certified by a professional
engineer.

Noticed there are no visible external bonding conductors at the Milne Inlet generators connecting them
directly to their frames.

10 Please provide an external bonding conductor connected directly to the generator frame; by-passing
any vibration isolators; and ensure these are sized in accordance with CEC 10-814 (1) and Table 16

MHSR sect 13.01.(2) Except where otherwise required by these regulations, the electrical system and
electrical equipment shall meet or exceed the requirements of CSA Standard CAN/CSA-M421-93, Use
of Electricity in Mines , )

(

\
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Noticed the ring lugs attached to horizontal flat bus in the 4160V switchgear in E-House #1 and #2 at
Milne and Mary River, appear to have been bent from a straight lug to a 90° lug. It is not clear if these
lugs were manufactured with a right angle or were field modified by the manufacturer.

11 Please check with the manufactured and verify these lugs are manufactured as 90° lugs or are approved
for field modification in this manner. If approval is not available, replace the lugs in an approved
manner Refer to CEC 2-024.

MHSR sect 13.01.(2) Except where otherwise required by these regulations, the electrical system and
electrical equipment shall meet or exceed the requirements of CSA Standard CAN/CSA-M421-93, Use
of Electricity in Mines

Noticed at Milne Inlet there are no test labels on the protective relays in E-house #2.

12 Please ensure these relays have been tested in accordance with CSA Standard M421 and have their test
labels affixed

MHSR sect 13.01.(2) Except where otherwise required by these regulations, the electrical system and
electrical equipment shall meet or exceed the requirements of CSA Standard CAN/CSA-M421-93, Use
of Electricity in Mines

Noticed in the sewage treatment plant at Milne Inlet and Mary River a loop of bare copper wire coiled up
beside the lighting transformer.

13 Please ensure the grounding system is connected to the main ground grid and remove this ground
conductor wire if it is redundant or determine its intended use and install it.

MHSR sect 13.01.(1) The electrical system and electrical equipment at a mine shall be
(a) designed in accordance with good engineering practice; and
(b) constructed in accordance with a design and plans that have been certified by a professional

engineer. (" g
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Noticed the emergency lights in the E-houses in Milne Inlet and Mary River are missing or not working
and the fire suppression systems are not completed.

14 Please check the emergency light installations and ensure these and the fire suppression systems are
working.

MHSR sect 9.56.(1) The manager shall ensure that there is a separate and independent emergency
source of illumination at all places on the surface where a hazard could be caused by a failure of the
normal lighting system.

(2) The emergency lighting system referred to in subsection (1) shall

(a) turn on automatically when the normal lighting fails;

(b) provide illumination of at least 50 lux to allow employees to initiate emergency shutdown
procedures and to leave their work areas safely; and

(c) be tested as frequently as necessary to ensure that it will function when required.

Noticed the cable trays are placed on the ground between the generator buildings and the E-houses #1 and
#2 s at Milne Inlet, obstructing the clear access required by the power system operators and maintenance
personnel.

15 Please review this installation and provide clear and unobstructed access for a person to travel
between the generators and the E-houses Refer to CEC 2-312.

MHSR sect 1.90. Where workers are required to work, operate, maintain or service equipment, a safe
means of access shall be provided as required by section 1.89.

As previously noted inspection reports September 20, 2011... the fresh water submersible pumps serviced
from the Mary River pump house are not equipped with shielded portable power cables with ground fault
protection and ground conductor monitoring as required by CSA Standard M421 sub-clause 4.4.1.4

16 Please remove these pumps from service on or before August 15, 2014 or replace the unshielded G-
GC submersible pump power cables with their ground check conductdrs cut-off with shielded power
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cables complete with the ground conductor monitoring installed all as per CSA Standard M421 sub-
clause 4.4.1.4. In the interim, access to these submersible pump cables between the pump house and
the pond must be restricted with barricades and posted signs warning Danger 600V. These pumps must
be locked-out and tagged before entering this restricted area. See also CEC 26-956(2)(b).

MHSR sect 13.01.(2) Except where otherwise required by these regulations, the electrical system and

electrical equipment shall meet or exceed the requirements of CSA Standard CAN/CSA-M421-93, Use
of Electricity in Mines

Noticed there are no cable supports for these existing fresh water submersible pumps where the portable
power cables leave the pump control panel.

17 Please provide support in the form of Kellems grips or equivalent to prevent strain on the connectors as
per CEC 4-040(5) and 12-3022

MHSR sect 13.01.(1) The electrical system and electrical equipment at a mine shall be

(a) designed in accordance with good engineering practice; and

(b) constructed in accordance with a design and plans that have been certified by a professional
engineer.
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Baffinland Iron Mines — Mary River and Milne Inlet Electrical Inspection
By: Jeff Fuller — J.A. FULLER ENGINEERING LTD Insp. Date: Oct. 22 — 23,2013

General Comment

Grounding / bonding is not in accordance with the cable schedule provided. The engineer must update the
documentation to reflect the changes and demonstrate compliance with the previously reviewed and
accepted design criteria. Refer to the Mine Health and Safety Regulations 13.01(1)(b).

1. Milne Inlet
1.1. Power Generation E-House #1

1.1.1. Main grounds not connected. According to the Hatch specification the E-houses were to
have been equipped with four stainless steel ground pads pre-connected to the internal
ground bus. This has not been done and consequently there is neither a provision for
connection of the grounding/bonding network to the building frame nor to the main ground
bus / switchgear ground bus. This detail must be provided by the engineer. Refer to the Mine
Health and Safety Regulations 13.01(1)(b).

1.1.2. 4160/600V transformer does not have the required 150mm clearance for ventilation as
required by CEC 26-248 (1). It should be noted that these transformers have a 150C
temperature rise and therefore have no extra thermal capacity and will run extremely hot.

1.1.3. 4160/600V transformer does not have ready access to the nameplate and to parts requiring
maintenance (primary taps) as required by CEC 2-118.

1.1.4. Mechanical connectors used for ground connections. Replace with compression type
connectors. Make connections to bus with compression lugs. Refer to CEC 10-806 (1).

1.1.5. Supply grounding/bonding conductors in all trays in accordance with Hatch grounding
design criteria and cable tray standard.

1.1.6. Ring lugs attached to horizontal flat bus in the 4160V switchgear appear to have been bent

to 90°. Obtain evidence that these lugs were manufactured this way or are approved for field

modification in this manner. If such approvals are not available replace the lugs in an
approved manner. Refer to CEC 2-024. (’"‘j
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1.2. Power Generation E-House #2

1.2.1. Main grounds not connected. According to the Hatch specification the E-houses were to
have been equipped with four stainless steel ground pads pre-connected to the internal
ground bus. This has not been done and consequently there is neither a provision for
connection of the grounding/bonding network to the building frame nor to the main ground
bus / switchgear ground bus. This detail must be provided by the engineer. Refer to the Mine
Health and Safety Regulations 13.01(1)(b).

1.2.2. 4160/600V transformer does not have the required 150mm clearance for ventilation as
required by CEC 26-248 (1).

1.2.3. Mechanical connectors used for ground connections. Replace with compression type
connectors. Make connections to bus with compression lugs. Refer to CEC 10-806 (1).

1.2.4. Supply grounding/bonding conductors in all trays in accordance with Hatch grounding
design criteria and cable tray standard.

1.2.5. Ring lugs attached to horizontal flat bus in the 4160V switchgear appear to have been bent
to 90°. Obtain evidence that these lugs were manufactured this way or are approved for field
modification in this manner. If such approvals are not available replace the lugs in an
approved manner. Refer to CEC 2-024.

1.2.6. There are no test labels on the protective relays. Ensure that relays have been tested in
accordance with CSA Standard M421 and have labels affixed.

1.3. _Generators

1.3.1. Provide an external bonding conductor connected directly to the generator frame by-
passing any vibration isolators and sized in accordance with CEC 10-814 (1) and Table 16.

1.3.2. Cable trays run along the ground obstruct the access required by power system operators
and maintenance personnel between the generators and the switchgear. As a minimum install
suitable walkways providing clear unobstructed passage between E-houses and generators.
Refer to CEC 2-312.

1.3.3. Earth resistance testing is required by CSA Standard M421 4.6.4 which states that the
station exemption allowed under the CEC 36-306 does not apply in permafrost conditions.
An agreement was reached with Hatch whereby a station exepi’;;t_ioTnPWd be allowed
providing all energized parts and conductors are enclosed in érounded metal and the ground
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fault potential does not exceed 100 volts. A letter certified by a P.Eng. stating that these
conditions have been met and requesting a station exemption as per the CEC 36-306 is
required. Since perimeter loops are not installed around buildings the letter should also state
that the requirements of 36-308 (3) are met. That is that touch and step potentials will not
exceed the tolerable values specified in Table 52.

1.4. E-Houses

1.4.1. Emergency lights are not functional.

1.4.2. Bare copper grounds are installed in aluminum trays using Blackburn GTC-23 copper
alloy tower grounding clamps. A note in the Cooper B-Line cable tray manual states, “A bare
copper equipment grounding conductor should not be placed in an aluminum cable tray due
to the potential for electrolytic corrosion of the aluminum cable tray in a moist environment.
For such installations it is best to use an insulated conductor and to remove the insulation
where bonding connections are made to the cable tray, raceways, equipment enclosures, etc.
with tin or zinc plated connectors.” The Blackburn connectors do not state that they are
suitable for use with aluminum. Other types of Blackburn connectors do have dual copper /
aluminum ratings. Replace the Blackburn GTC-23 connectors unless it can be demonstrated
that they are suitable for use in contact with aluminum. We strongly urge that consideration
be given to replacing the bare copper grounds in aluminum tray with insulated or tinned
copper. Please apply this note to any areas utilizing aluminum tray.

1.4.3. Main grounds not connected. According to the Hatch specification the E-houses were to
have been equipped with four stainless steel ground pads pre-connected to the internal
ground bus. This has not been done and consequently there is neither a provision for
connection of the grounding/bonding network to the building frame nor to the main ground
bus / switchgear ground bus. This detail must be provided by the engineer. Refer to the Mine
Health and Safety Regulations 13.01(1)(b).

1.5. Sewage Treatment Plant
1.5.1. A loop of bare copper wire is coiled up beside the lighting transformer. It is not obvious
what the intended use for this wire was. Determine what }he intended use of this ground
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conductor is and install it. If it has been made redundant by another ground conductor
installation remove it. Ensure that the grounding system is connected to the main ground
grid.

2. Mary River
2.1. Power Generation E-House #1

2.1.1. Main grounds not connected. According to the Hatch specification the E-houses were to
have been equipped with four stainless steel ground pads pre-connected to the internal
ground bus. This has not been done and consequently there is neither a provision for
connection of the grounding/bonding network to the building frame nor to the main ground
bus / switchgear ground bus. This detail must be provided by the engineer. Refer to the Mine
Health and Safety Regulations 13.01(1)(b).

2.1.2.  4160/600V transformer does not have ready access to the nameplate and to parts
requiring maintenance (primary taps) as required by CEC 2-118.

2.1.3.  Supply grounding/bonding conductors in all trays in accordance with Hatch grounding
design criteria and cable tray standard.

2.1.4. Ring lugs attached to horizontal flat bus in the 4160V switchgear appear to have been bent
to 90°. Obtain evidence that these lugs were manufactured this way or are approved for field
modification in this manner. If such approvals are not available replace the lugs in an
approved manner. Refer to CEC 2-024.

2.2. Power Generation E-House #2

2.2.1. Main grounds not connected. According to the Hatch specification the E-houses were to
have been equipped with four stainless steel ground pads pre-connected to the internal
ground bus. This has not been done and consequently there is neither a provision for
connection of the grounding/bonding network to the building frame nor to the main ground
bus / switchgear ground bus. This detail must be provided by the engineer. Refer to the Mine
Health and Safety Regulations 13.01(1)(b).

2.2.2. Supply grounding/bonding conductors in all trays in accordance with Hatch grounding
design criteria and cable tray standard. ( a w
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2.2.3. Ring lugs attached to horizontal flat bus in the 4160V switchgear appear to have been bent
to 90°. Obtain evidence that these lugs were manufactured this way or are approved for field
modification in this manner. If such approvals are not available replace the lugs in an
approved manner. Refer to CEC 2-024.

2.3. E-houses

2.3.1. Emergency lights are not functional.

2.3.2. Main grounds not connected. According to the Hatch specification the E-houses were to
have been equipped with four stainless steel ground pads pre-connected to the internal
ground bus. This has not been done and consequently there is neither a provision for
connection of the grounding/bonding network to the building frame nor to the main ground
bus / switchgear ground bus. This detail must be provided by the engineer. Refer to the Mine
Health and Safety Regulations 13.01(1)(b).

2.4. Sewage Treatment Plant
2.4.1. A loop of bare copper wire is coiled up beside the lighting transformer. It is not obvious
what the intended use for this wire was. Determine what the intended use of this ground
conductor is and install it. If it has been made redundant by another ground conductor

installation remove it. Ensure that the grounding system is connected to the main ground
grid.

2.5. Camp Lake Pump House

2.5.1. Portable power cable is unshielded G-GC. Replace with shielded cable as per CSA
Standard M421 sub-clause 4.4.1.4.

2.5.2. Ground check conductors are cut off flush with cable connectors. Provide ground
conductor monitoring as per CSA Standard M421 sub-clause 4.4.1.4.

2.5.3. There is no cable support where the portable power cable leaves the pump control panel.
Provide support in the form of Kellems grips or equivalent to prevent strain on the
connectors as per CEC 4-040(5) and 12-3022.

NOTE - It was agreed that completion of items 2.5.1 and 2.5.2 could be-deferred until Aug. 15,
2014 providing that, in the interim, access is restricted between the Ipump house and the pond with
signage warning of Danger 600V — Lock and tag both pumps before entering this area. See also
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CEC 26-956(2)(b).

Inspections were conducted in the company of various persons named below and Mr. Martin van Rooy,
Engineer / Mine Inspector.

Brian Larson Dwayne Chyz Mike Peters

Dan Dubreuil Pat Driscoll Steve Gogo

Dylan O’Connell - ADCO Darren Stehr — ADCO Supt. Michel Roy — Cummins

Tim Thertell — Hatch Layout coord. James Cleland — Hatch Aateff Hussaini — Hatch
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'ELBaffinland

November 18, 2013

Mr. Martin Van Rooy

Mine Inspector

Worker’s Compensation Board
Nunavut

PO Box 669

Igaluit, Nunavut

XOA OHO

Dear Martin,

In follow-up to your October 28, 2013 inspection report, please find below responses to each of
the electrical related inspection findings. A separate submission will be made for the remaining
inspection items before the required 30 day period.

Baffinland would like to proceed with an electrical energization inspection at Milne Inlet on or
about the 26™ of November 2013, and as such would greatly appreciate any comments you may
have with regards to these responses to your observations made on October 28, 2013. We will
advise you of the progress and schedule a review visit at your convenience.

Noticed the grounding / bonding at Milne Inlet and Mary River power generation and E-houses
is not in accordance with the data provided by Baffinland to WSCC for review and acceptance
of the design criteria.

4.  Please update the documentation to reflect the changes made in the field and
demonstrate its compliance with the previously reviewed and accepted design criteria.

Response:

Design documentation has been updated to reflect changes made in the field and is provided as
an attachment to this response. Baffinland have also attached Requests for Station Exemption
for Milne Inlet and Mary River, certified by a P.Eng, which states that the ground fault
potential does not exceed 100 volts, and that the requirements of 36-308(3) are met.

Noticed the main grounding connection to the E-houses at Milne Inlet and Mary River are not
connected according to the engineering specification. Each E-house was to have four stainless
steel ground pads pre-connected to the internal ground bus however, this has not been done
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and consequently there is no provision for connecting the grounding/bonding network to the
building frame or to the main ground bus / switchgear ground bus.

5. Please design this grounding detail and connect it to the E-houses internal ground
bus.

Response:

Grounding “whips” have been installed to the building ground bar at Milne Inlet. The design
drawings have been updated to reflect this detail as shown on H349000-2530-70-094-0001
(Power Generation Gensets and E-Houses) and H349000-1000-70-041-1220 (Power
Distribution E-Houses). The Mary River construction will follow this updated design
documentation.

Noticed the 4160/600V transformers

a) In E-house #1 and #2 at Milne Inlet, do not have the required 150 mm clearance for
ventilation as required by CEC 26-248 (1); and

b) In E-house #1 at Milne Inlet and Mary River these units do not have ready access to
their nameplate and to parts requiring maintenance (primary taps) as required by CEC
2-118.

6.  Please review these deficiencies with the manufacturer(s) and submit the corrective
action that will be taken at the time to bring these installations into compliance.

Response:

The transformers in question will be relocated under Cummins supervision to obtain the
requisite code clearances and maintenance access. This will be done progressively over the
next few weeks to bring at least one unit at each site into compliance to permit commissioning
of the power generation islands (whilst the second unit remains de-energized and locked-out
pending relocation).

We have attached an application for Deviation as per CEC-020 for the Milne Inlet E-house #2
since if the transformer is moved to provide the noted clearance it will encroach on required
clearance to the black start generator as per CEC 02-308. Should this deviation not be accepted
the transformer will be left in its original position, de-energized and locked out until a viable
solution is identified.

Noticed the cable tray grounding/bonding conductors in E-house #1 and #2 at Milne Inlet and
Mary River are not installed in accordance with the accepted grounding design and cable tray
standard.



7. Please install the grounding/bonding conductors in all cable trays in accordance with
the accepted grounding design criteria and cable tray standard.

Response:

The grounding/bonding conductors in cable trays will be completed at Milne Inlet by
November 19, 2013 and Mary River by November 26 in accordance with the grounding design
criteria and cable tray standard.

Noticed in Milne Inlet’s E-House #1 and #2 mechanical connectors are used for ground
connections instead of compression type connectors

8. Please replace the mechanical connectors with compression type connectors and
ensure connections to the bus are made with compression lugs Refer to CEC 10-806.

Response:

The mechanical connections were supplemented with crimped (compression) connections.

Noticed in the E-houses the bare copper grounding wire installed in the aluminum cable trays
using Blackburn GTC-23 copper alloy tower grounding clamps. The Blackburn information
does not state that these connectors are suitable for use with aluminum cable tray.

9.  Please replace the Blackburn GTC-23 connectors unless it can be demonstrated that
they are suitable for use in contact with the aluminium cable tray.

Response:

Tin-plated connectors suitable for use in aluminum cable trays are on order and due for
installation by November 19 at Milne Inlet and December 3 at Mary River.

Noticed there are no visible external bonding conductors at the Milne Inlet generators
connecting them directly to their frames.

10. Please provide an external bonding conductor connected directly to the generator
Jframe; by-passing any vibration isolators; and ensure these are sized in accordance
with CEC 10-814 (1) and Table 16



Response:

4/0 copper bonding conductors were in fact factory installed at both Milne Inlet and Mary
River but were missed during the inspection visit. Nonetheless, field verification is in progress
and will be completed by November 12, 2013 and November 19, 2013 at Milne Inlet and Mary

River respectively.

Noticed the ring lugs attached to the horizontal flat bus in the 4160V switchgear in E-House #1
and #2 at Milne and Mary River, appear to have been bent from a straight lug to a 90° lug. It
is not clear if these lugs were manufactured with a right angle or were field modified by the
manufacturer.

11. Please check with the manufacturer and verify these lugs were manufactured as 90°
lugs or are approved for field modification in this manner. If approval is not available,
replace the lugs in an approved manner Refer to CEC 2-204.

Response:

Verbal confirmation was received from Eaton/Cummins that 90 degree lugs are readily
available and there was no reason to field modify. While it is possible to peel back the taping
to confirm the P/N on the lug we do not believe this is warranted based on the information from
Easton/Cummins.

Noticed at Milne Inlet there are no test labels on the protective relays in E-house #2

12. Please ensure these relays have been tested in accordance with CSA Standard M421
and have their test labels affixed.

Response:

Relays in Milne Inlet E-House #2 were factory tested as documented by Eaton. Eaton will
provide test labels for installation by Cummins technicians. There were no deficiencies in test
labels at Mary River.

Noticed in the sewage treatment plan at Milne Inlet and Mary River a loop of bare copper wire
coiled up beside the lighting transformer.

13. Please ensure the grounding system is connected to the main ground grid and remove
this ground conductor wire if it is redundant or determine its intended use and install
it.



Response:

The ground conductor wire was deemed redundant and was removed following the inspection.

Noticed the emergency lights in the E-houses in Milne Inlet and Mary River are missing or not
working and the fire suppression systems are not completed.

14. Please check the emergency light installations and ensure these and the fire
suppression systems are working.

Response:

The emergency light battery connection at Milne Inlet are scheduled to be completed on
November 12, 2013 while those at Mary River will be connected by November 26, 2013. Fire
suppression is planned to be completed by November 26, 2013 (Milne Inlet) and December 3,
2013 (Mary River).

Noticed the cable trays are placed on the ground between the generator buildings and the E-
houses #1 and #2 at Milne Inlet, 