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March 31, 2015

Phyllis Beaulieu
Manager of Licencing
Nunavut Water Board
PO Box 119

Gjoa Haven, NU

XO0B 1J0

Re: Issued for Construction Drawings for Mine Site Crusher Sedimentation Pond (NWB Licence
No. 2AM-MRY1325)

Dear Ms Beaulieu,
We are transmitting the drawings:

Mine Site Crusher Sedimentation Pond
e Drawing — H349001-4385-10-035-0001 Mine Site Crusher Sedimentation Pond Earthworks &
Drainage Plan
e Drawing — H349001-4385-10-035-0002 Mine Site Crusher Sedimentation Pond Earthworks &
Drainage Sections

The drawings conform to Part D, Item 2 of the NWB Licence No. 2AM-MRY1325. Please do not
hesitate to contact the undersigned should you have any questions, comments, or require any
clarification.

Sincerely,

EMS

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

Cc:  Sean Joseph, David Hohnstein (NWB)
Stephen Williamson Bathory (QIA)
Justin Hack, Erik Allain (AANDC)
Oliver Curran, Erik Madsen (Baffinland)

2275 Upper Middle Road East, Suite 300 | Oakville, ON, Canada L6H 0C3 | Main: 416.364.8820 | Fax: 416.364.0193 | www.baffinland.com
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October 2, 2015

Phyllis Beaulieu, Manager of Licensing
Nunavut Water Board

P.O. Box 119, Gjoa Haven NU X0B 1J0

Dear Ms. Beaulieu:

Re: Baffinland Iron Mines Corporation (Baffinland) - Submission of 2014 Annual Geotechnical
Inspection, Water Licences Type 'A' No. 2AM-MRY1325

1. INTRODUCTION

Under Part D, Item 18, of Baffinland Iron Mines Corporation (BIMC) Type “A” Water Licence 2AM-
MRY1325, Amendment No. 1, there is a requirement to conduct geotechnical inspections of specified
Mary River Project (the ‘Project”) infrastructure. Part D, Item 19, of the Type ‘A’ Licence states that:

“The Licensee shall conduct inspections of the earthwork, geological regime, and the
hydrological regime of the Project Biannually during the summer or as otherwise approved by
the Board in writing. The inspection shall be conducted by a Geotechnical Engineer and the
inspection report shall be submitted to the Board within sixty (60) days of the inspection, with a
covering letter from the Licensee outlining an implementation plan to respond to the Engineer’s
recommendations.”

During 2015, the geotechnical field inspection was conducted by Barry Martin of Barry H. Martin
Consulting Engineer and Architect (BMCE) of Timmins, Ontario. The focus of the inspection was on
Water Licence related infrastructure located at the main camp sites, known as the Mary River Mine Site
and Milne Port Site Camps. Mr. Barry Martin has been conducting annual geotechnical inspections for
the Project since 2008. This report covers the first of two biannual inspections that was conducted July
30" to August 4. A second inspection was completed September 24™ to September 29", and that
report is forthcoming.

During the July/August, 2015, inspection, the following site facilities were inspected:

Mary River Mine Site

Bulk Fuel Storage Containment (Historical Bladder Farm)

Generator Fuel Storage Facility Containment

Polishing/Waste Stabilization Pond No. 1

Polishing/Waste Stabilization Ponds Nos. 2 and 3 (constructed as a two-cell structure)
Helicopter Fuel Cell Containment

Barrel Fuel Containment (constructed as a two-cell structure)(MS-HWB-3 and MS-HWB-4)
Hazardous Waste Storage (MS-HWB-2)

Enviro-Tank Storage (constructed contiguous with hazardous waste storage and stove oil
storage)

Stove Oil Storage (MS-HWB-5)

Jet Fuel Tank and Pump Containment

Solid Waste Disposal Site

2275 Upper Middle Road East, Suite 300 | Oakville ON, Canada L6H 0C3 | Main: 416.364.8820 | Fax: 416.364.0193 | www.baffinland.com
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Mine Site Steel Fuel Tank Farm Containment
Quarry

Crusher Pad Drainage Containment

Waste Pile Drainage Containment

Jet “A” Aircraft Containment

Hazardous Waste Containment

Milne Inlet Site
- Existing Polishing/Waste Stabilization Pond
Barrel Fuel Storage (constructed as a two-cell structure)
Hazardous Waste Storage (constructed as a two-cell structure) (MP-HWB-3, MP-HWB-4, and
MP-HWB-5)
Fuel Tank Farm
New Sewage Effluent Pond
Land Farm
Contaminated Snow Containment
Ore Stockpile Sediment Ponds East and West

Quarry

Attached, herewith, is BMCE's 2015 geotechnical report no. 1 (of two) which presents the findings of
the July/early August inspection and recommendations for the aforementioned structures. Sections 2.0
and 3.0 of this letter summarize Baffinland’'s plan for implementing recommendations. Where this is no
mention of particular infrastructure, there were no concerns identified by BMCE for same.

2. MARY RIVER MINE CAMP RECOMMENDATIONS
Barrel Fuel Containment (Now MS-HWB-3 and MS-HWB-4)

The north dyke in the north cell has had a track fork lift travel over the berm at the east end. It was

recommended that sighage be placed to prevent this before damage occurs to the liner.
Baffinland Action: This issue has been brought up by supervisors to their team members and
the berms are being monitored to ensure no further disturbance. Consideration is being given
to the strategic installation of barriers and/or signs. This will be further discussed with the
AANDC Water Resource Inspector and the plan further developed/refined as appropriate to
prevent this from reoccurring. Final measures to be implemented by end of October 2015.

Enviro Tank Storage (Now MS-HWB-1)

The cell was observed to be dry, raising concerns regarding the integrity of the liner. It was
recommended that the geotextile over the liner be checked and the granular cover be made good
prior to continuing use of this cell.
Baffinland Action: Site Services supervisors have already been made aware that this area shall
no longer be used for the storage of hazardous waste or substances until it is fully examined
and repaired.
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Mine Site Steel Fuel Tank Farm Containment

All work was observed to be complete excepting the installation of the sump pits that are on site
awaiting installation and which shall be utilized to facilitate the removal of water that collects from
precipitation. It was recommended that at least one sump be installed as per the drawings
prepared for this facility
Baffinland Action: A sump will be installed during the open water season of 2016, as soon as
conditions allow.

QMR2 Quarry

At the time of the inspection, the quarry was being actively mined. Overburden from the top surface
of the quarry was being cleaned and pushed as thawing permits, to serve as long term protection
against moving aggregate and to promote long term stability. There were a number of cobbles and
larger boulders above the upper bench of the quarry that may be unstable and potentially
hazardous. It was recommended that at the time of closure, the quarry shall be closed in a manner
as set out to maintain long term stability.
Baffinland Action: The quarry is still active and the unstable area noted in the inspection had
already been identified and measures are planned for stabilizing. The QMR2 Quarry
Management Plan and Interim Closure and Reclamation Plan include requirements to ensure
for long term stability at the time of closure.

3. MILNE PORT CAMP RECOMMENDATIONS
Hazardous Waste Storage (MP-HWB-3, MP-HWB-4, and MP-HWB-5)

A temporary containment cell (MP-HWB-5) was constructed in 2014 using a one piece liner and
wood timber curb for the short term storage of excess hazardous waste. It was recommended that
the use of this cell be discontinued when storage capacity is available elsewhere.

Baffinland Action: Containment cell MP-HWB-5 was decommissioned during August 2015.

Fuel Tank Farm

It was noted that the sump placed in the facility was located at the high end of the containment.
There was water observed ponding in the low end of the containment. It was recommended that
the sump be relocated to the low point at the north end of the containment or an addition sump be
installed.
Baffinland Action: The design engineers for the facility have been notified of this observation
and have been asked to develop an action plan to address this concern. An action plan will be
presented in the cover letter that will accompany the second 2015 geotechnical inspection
report to be provided in November 2015.

Landfarm
It was observed that the landfarm containment was complete with the exception of some soil cover

in the area of the sump. It was recommended that the remaining dyke structure without protective
cover over it be covered as per the design drawings.
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Baffinland Action: This is duly noted and the geotextile liner will be covered prior to April 30,
2016.

Ore Stockpile Sediment Ponds East and West

There were concerns noted regarding the stability of the liners. It was recommended that more soil
ballast on the south edge be applied and possibly tire ballast over the liner which appears subject to
impacts from wind. Used tires were suggested for this purpose.
Baffinland Action: The design engineers for these facilities have been notified of these
observations and have been asked to develop an action plan to address the issues. Action
plans will be presented in the cover letter that will accompany the second 2015 geotechnical
inspection report to be provided in November 2015.

Loading Area Contaminated Storage (Now MP-HWB-1)

It appeared that travel has taken place over the north dyke of the facility during the placing of

containers. However, it did not appear that the liner had been damaged. It was recommended that

action be taken to prevent travel over the berms to prevent potential damage to the liner.
Baffinland Action: This issue has been brought up by supervisors to their team members and
the berms are being monitored to ensure no further disturbance. Consideration is being given
to the strategic installation of barriers and/or signs. This will be further discussed with the
AANDC Water Resource Inspector and the plan further developed/refined as appropriate to
prevent reoccurrence. Final measures to be implemented by end of October 2015.

We trust that this submittal satisfies the requirements the geotechnical requirements as outlined in our
Water Licence. Should you have any questions, please do not hesitate to contact Jim Millard,
Environmental Manager, at 647-253-0596 or 902-403-1337 or by e-mail at jim.millard@baffinland.com.

Best Regards,

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

Attach: Annual Geotechnical Inspections, Mary River Project, Initial Inspection of Two, July/August
2015, prepared by Barry Martin Consulting Engineer and Architect for Baffinland, dated August 5, 2015.

cc. Justin Buller (QIA)

Justin Hack, Erik Allain (AANDC)
Erik Madsen, Bernard Laflamme (Baffinland)
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Ilroan Mines Corporation

BHM Project No. 15-97

BAFFINLAND IRON MINES CORPORATION

ANNUAL GEOTECHNICAL INSPECTIONS
MARY RIVER PROJECT

INITIAL INSPECTION OF TWO
JULY/AUGUST 2015

Prepared for:

Mr. Jeff Bush

Site Services Superintendent

Baffinland Iron Mines Corporation

2275 Upper Middle Road East, Suite 300
Oakville, Ontario

L6H 0C3

.
' ‘ ~=~a.|BARF<'\r‘ H. MARTIN

Barry H. Martin, P. Eng., MRAIC, Consulting Engineer and Architect
149 Kraft Creek Road

Timmins, Ontario P4N 7C5

Tel: 705-268-5621

Barrymartin1499@gmail.com



INDEX

1.0 INTRODUCTION
1.01 Mary River Site
1.02 Milne Inlet Site

2.0 METHODOLOGY FOR INSPECTION

3.0 MARY RIVER SITE

3.01 General

3.02 Bulk Fuel Storage Facility

3.03 Generator Fuel Storage Containment

3.04 Polishing/Waste Stabilization Pond #1

3.05 Polishing/Waste Stabilization Ponds #2 and #3
3.06 Helicopter Fuel Tank Containment

3.07 Barrel Fuel Containment (MS-HWB-3 and MS-HWB-4)
3.08 Hazardous Waste Storage (MS-HWB-2)

3.09 Enviro Tank Storage (MS-HWB-5)

3.10 Stove Qil Storage

3.11 Jet Fuel Tank and Pump Containment

3.12 Solid Waste Disposal Site

3.13 Minesite Steel Fuel Tank Farm Containment
3.14 Quarry

3.15 Crusher Pad Drainage Containment

3.16 Waste Pile Drainage Containment

3.17 Overview

Mary River Photos
Mary River Drawings

4.0 MILNE INLET

4.01 General

4.02 Existing Polishing/Waste Stabilization Pond

4.03 Barrel Fuel Storage

4.04 Hazardous Waste Storage (WP-Hwb-3, MP-HWB-4, and MP-HWB-5)
4.05 Fuel Tank Farm

4.06 New Sewage Effluent Pond

4.07 Landfarm Containment

4.08 Contaminated Snow Containment

4.09 Sediment Pond East

4.10 Sediment Pond West

4.11 Quarry

4.12 Loading Area Contaminated Storage (MP-HWB-1)
4.13 Overview

Milne Inlet Photos
Milne Inlet Drawings



August 5, 2015

Baffinland Iron Mines Corporation

2275 Upper Middle Road East, Suite 300
Oakville, Ontario

L6H 0C3

Attention: Jeff Bush
jeff.bush@baffinland.com

RE: ANNUAL GEOTECHNICAL INSPECTIONS
BAFFINLAND IRON MINES CORPORATION
OUR REFERENCE NO. 15-097

1.0 INTRODUCTION

Barry H. Martin, P. Eng., Consulting Engineer, completed the eighth annual water licence geotechnical
inspection of the following on-site engineered facilities as required by Licence No. 2AM-MRY 1325 of the
Nunavut Water Board:

Pit Walls

Quarries

Landfills

Land Farms

Bulk Fuel Storage Facilities

Sediment Ponds

Collection Ponds

Polishing and Waste Stabilization Ponds

The inspection that took place July 30t to August 4t is the first phase of a biannual inspection to be
carried out within the open water shipping season at the two Baffinland sites, in Mary River at the mine
site, and at Milne Inlet at the port facility. A second inspection is planned for September 24 to
September 29" of this year.

The inspections were carried out in accordance with the guidelines set out in “Dam Safety Guidelines
2007” as published by the Canadian Dam Association.

The inspections were completed by Mr. Barry H. Martin, P. Eng., the design Engineer for the initial
containment facilities both at Mary River and Milne Inlet, the runaway extension, initial bridges on the
connecting road plus the solid waste disposal site as well as continuing construction since the mine
infrastructure construction.


mailto:jeff.bush@baffinland.com

The seven previous annual water licence geotechnical inspections were completed by Mr. Martin. You
shall note that Hazardous Waste Containment Structure have been assigned new names.

The facilities inspected are as per the following:

Mary River Site

Bulk Fuel Storage Containment

Generator Fuel Storage Facility Containment

Polishing/Waste Stabilization Pond No. 1

Polishing/Waste Stabilization Ponds Nos. 2 and 3 (constructed as a two-cell structure)
Helicopter Fuel Cell Containment

Barrel Fuel Containment (constructed as a two-cell structure)(MS-HWB-3 and MS-HWB-4)
Hazardous Waste Storage (MS-HWB-2)

Enviro-Tank Storage (constructed contiguous with hazardous waste storage and stove oil storage)
Stove Qil Storage (MS-HWB-5)

Jet Fuel Tank and Pump Containment

Solid Waste Disposal Site

Minesite Steel Fuel Tank Farm Containment

Quarry

Crusher Pad Drainage Containment

Waste Pile Drainage Containment

Jet “A” Aircraft Containment

Hazardous Waste Containment

A site plan for the Mary River site showing most structures reviewed is attached.

Milne Inlet Site

Existing Polishing/Waste Stabilization Pond

Barrel Fuel Storage (constructed as a two-cell structure)
Hazardous Waste Storage (constructed as a two-cell structure) (MP-HWB-3, MP-HWB-4, and MP-HWB-5)
Fuel Tank Farm

New Sewage Effluent Pond

Land Farm

Contaminated Snow Containment

Sediment Ponds East and West

Quarry

Loading Area Contaminated Storage (MP-HwB-1)

2.0 METHODOLOGY FOR INSPECTION

The geotechnical inspector was Barry H. Martin, P. Eng., who reviewed the two sites for the first of the
biannual inspections on July 30w, 2015 to August 3rd, 2015 just as the annual shipping season
commenced with the arrival of the first ship into port.

The inspections primarily focused on the following aspects:

1. The structures were inspected for conformance with the design basis as presented in “as
constructed” and “as-built” drawings (provided in the first and subsequent reports).

2. The structures were specifically inspected for settlement, cracking, and seepage through the
berms.



3. The areas around the structures were examined for evidence of seepage.

4. Quarry walls were reviewed for relative stability. | note that the quarries were active removal areas
and long term stability was not yet established.

5. New structures under construction were reviewed for conformity with design drawings.

6. Photographs were taken to document observations made during the inspection and are attached.

3.0 MARY RIVER CAMP

3.01 General

As with other years, there had been some rainfall at Mary River preceding the first inspection and it was
expected that there would be some water in the containment dykes.

A monitoring program is in place to test storm water that does accumulate within the containment
structures. As reviewed, the water that does not meet the water licence effluent requirements is
treated on site prior to release.

At the Bulk Fuel Storage Facility Containment, the water that collects within the dyke is treated at the
end of the containment structure.

We report on the Crusher Pad Drainage Containment Structure and the Waste Pile Drainage
Containment for the first time.

The Bulk Fuel Storage Containment is coming due for decommissioning and was only in use to
accommodate jet “A” fuel until the end of the last summer/autumn season. There is now a bladder of
contaminated water in this containment area.

3.02 Bulk Fuel Storage Facility
General Conditions

The Bulk Fuel Storage Facility still exists but it is no longer utilized as a bulk fuel storage facility. There is
only a single bladder in the facility being utilized although there are a number of empty bladders still in
place.

The one bladder within the containment that is full at this time contains contaminated water (water/oil
mixture).

The granular cover over the geotextile and liner is still in place within the containment structure
awaiting land farming.

Stability

At the time of this initial review, water had not been removed for a period from within the containment
and water was ponding above the level of the gravel within the bottom of the containment. There is still
considerable factor of safety against failure of the one bladder within the dykes with the water level as it
exists.



The structure was visually inspected for any signs of cracking or subsidence. There was no indication of
any settlement, seepage, or cracking in the soil structures that formed the dykes. As well, there was no
indication of seepage at the base of the structure around the exterior.

At the load-out end of the facility there was water ponding at the low point.

The soil structure is considered stable in the present condition and is in conformance with the design
basis for the facility.

The presence of water within the structure and at the load-out area is an indication of the integrity of
the liner.

Recommendations

We have no recommendations with respect to this containment structure as it awaits decommissioning.
3.03 Generator Fuel Storage Containment

This particular containment structure is currently being decommissioned. The fuel bladder that was
contained within the dyke has been emptied and the fuel bladder is rolled up awaiting removal on the
east dyke.

The granular fill over the geotextile and liner shall require landfarming with the material from the bulk
fuel storage facility.

There is no indication that the liner is compromised and decommissioning should proceed when the
granular cover is either moved to a land farm or other containment.

3.04 Polishing/Waste Stabilization Pond #1

General Conditions
PWSP No. 1 continues to be utilized as a holding facility for sewage plant effluent that does not meet
water effluent quality criteria.

Currently the pond is being used primarily as a repository for sewage sludge that had been periodically
removed from the RBC.

The supernatant from PWSP No. 1 is periodically decanted to PWSPs Nos. 2 and 3 where it is tested and
treated as required to meet Water Licence effluent requirements.

At the time of our visit there was approximately fifty percent of capacity to accommodate further
sewage and the structure readily conforms to its design intent.

Stability

Our review of this area around the pond at the base of the slopes showed no sign of seepage and hence
we conclude that the liner has been effective in containing sewage and there are no tears or ruptures in
the membrane, excepting some minor tears from past activity at the top of the dyke well above the
allowable effluent level in the structure in the horizontal portion of the membrane.



A review of the top of the dyke showed no indication of cracking or settlement which would indicate
stresses within the structure.

Many of the tears that had occurred in the liner on the top of the dyke have been patched during the
period between reviews in 2008 and 2009 and are holding well. As well, there are no signs of weather
related deterioration of the liner where it is exposed.

Monitoring points have been set up on the top of the dyke and have been monitored since 2009.
Settlements have occurred since that time. These settlements have not led to any stress cracks in the
structure. These small settlements are an indication of consolidation in the berm structures and the
active layer beneath the dyke and are not considered to be of any concern.

It can be seen where the structure has settled slightly relative to the soils away from the structure.
There appears to be no sign of erosion of the dykes, even with the precipitation that has occurred over
the lifetime of the facility.

The settlements have had little effect on the integrity of the structure.

Recommendations

We have no recommendations with respect to this containment facility.
3.05 Polishing Ponds/Waste Stabilization Ponds #2 and #3
General Conditions

The structure was designed and constructed as a two-cell structure.

The supernatant from PWSP #1 is currently discharged to PWSPs Nos. 2 and 3. The treated effluent is
tested for Water Licence effluent requirements, treated if necessary, and discharged to the
environment.

At the time of our visit there was considerable freeboard to accommodate further sewage and the
structure readily conforms to its design intent. There was fifty-percent remaining capacity in one cell
and the second cell was almost empty at the time of our inspection.

Stability

Our review of the area around the pond at the base of the slopes showed no sign of seepage and hence
we conclude that the liner has been effective in containing the sewage and there are no tears or
ruptures in the membrane.

Longitudinal cracking which appeared in the dykes of PWSP #3 due to the melt of permafrost wedges in
2009 has not reoccurred and we consider this structure to be stable in its present condition.

Monitoring points have been set upon the top of the dyke and have been monitored since 2009.
Settlements have occurred since that time. These settlements have not led to any stress cracks in the
structure. Monitoring was discontinued over the last year.



There appears to be no sign of erosion of the dykes and plants are continuing to seed themselves on the
dykes. This growth is minimal, however.

Recommendations

We have no recommendations with respect to this containment facility.
3.06 Helicopter Fuel Tank Containment

General Conditions

The structure was designed and constructed as a single cell structure that contains a 1000 gal fuel
storage tank.

The structure currently conforms to its design intent.

In the past, a liner clad wood curb had been added to the top of the berm to prevent the erosion of
gravel off the berm, caused by pulling the fuel hose from within the dyke out to the helicopters to
provide them with fuel.

Stability

Our review of the area around the pond at the base of the slopes showed no sign of seepage. There is
wet sand in the bottom of the containment indicating the integrity of the liner with the weather
recently experienced.

A review of the exterior and the top of the berms showed no sign of cracking or settlement which would
indicate stress within the structure.

The structure is considered to be stable in its present condition.

Recommendations
We have no recommendations with respect to this structure.

3.07 Barrel Fuel Containment (Now MS-HWB-3 and MS-HWB-4)

General Conditions

This particular structure which we called “Barrel Fuel Containment” in our previous inspection reports is
a two-cell structure which is currently used to accommodate cubes of lubricant and barrels in the east
cell and cubes of lubricant and antifreeze in the west cell.

There are currently contained closed barrels and cubes which are sitting at the entries that are not over
the lined area. We assume this is a temporary situation.

Stability

Our review of the area around this containment structure showed no sign of seepage. This shows that
there is reasonably little chance of tearing or rupture of the membrane having taken place.

A review of the exterior and top of the dyke showed no sign of cracking or settlement which would
indicate stresses within the structure.



The structure is considered to be stable in its present condition.
Recommendations

The north dyke in the north cell has had a track fork lift travel over the berm at the east end. We
recommend signage to prevent this before damage occurs to the liner.

3.08 Hazardous Waste Storage (Now MS-HWB-2)

General Conditions

This particular cell was constructed contiguous with an existing cell, which is referred to on site as the
“Enviro Tank Storage”, from drawings by our office in 2010 and conforms to our drawings. It is also
contiguous with the Stove Oil Storage cell.

This structure contains barrels and bags of hazardous waste as well as stoves and refrigerators.
Stability

Our review of the area around this cell at the base of the slopes, showed no sign of seepage. There is
water ponding in this structure.

The structure appears to be stable in its present condition. The water confirms the integrity of the liner.
Recommendations

There are no recommendations at this time.

3.09 Enviro Tank Storage (Now MS-HWB-1)

General Conditions

This particular structure is constructed contiguous with the Hazardous Waste Storage constructed in
2010 and the Stove Oil Storage cell. It was utilized as a wash down cell during the last season. It is not
currently in use.

Stability

Last year there was concern for the integrity of this cell as the cell was dry and the geotextile was
exposed from heavy traffic during our initial inspection. During our second inspection, the cell was
holding a small amount of water confirming the integrity of the liner.

The cell is dry this year raising concerns anew on the integrity of the liner.

Recommendations

We recommend that the geotextile over the liner be checked and the granular cover be made good prior
to continuing use of this cell as a wash down cell this season.

3.10 Stove Oil Storage (Now MS-HwB-5)

General Conditions



This particular structure had been used to store barrels of stove fuel in 2011.
The structure again contains barrels of stove oil and some Jet “A” fuel.

This structure was constructed in accordance with a standardized drawing provided by this office
utilizing a one piece liner.

Stability

Our review of the exterior at the base of the dyke showed no sign of seepage. This shows that there is
reasonably little chance of tearing or rupture of the membrane having taken place.

A review of the exterior and the top of the dyke showed no sign of cracking or settlement which would
indicate stresses with the structure.

There is water contained within the cell confirming the integrity of the liner.

The structure is considered to be stable in its present condition.

3.11 Jet Fuel Tank and Pump Containment

General Conditions

This particular structure was reconstructed based on our recommendation of the 2012 Geotechnical
Inspection.

The construction was completed in accordance with our recommendations for such structures and the
liner was constructed as a one piece liner with geotextile protection on both sides and gravel over the
geotextile as protection.

The construction appears proper and the structure is in good condition.

Minor water ponding confirms the integrity of the liner.

At this time the jet fuel tank and pump have been removed and the cell is empty.

Stability

Our review of the area around the cell at the base of the slopes showed no sign of seepage.
The structure is stable in its present condition.

Recommendations

There are no recommendations at this time.
3.12 Solid Waste Disposal Site

Berms appear stable and no erosion appears to have taken place on the back and both sides of the site.
Solid waste was being placed at the front edge of the site and was awaiting salvage of wood and lumber
prior to the placing of cover at the time of our site review. There is also separation of metals from other
waste taking place.
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The disposal was being done in conformity with plans prepared and guidelines set out for the disposal of
solid waste.

The current footprint as established by the existing covered material and the “blow control” fence at the

front of the immediate site is full and the site footprint shall have to be expanded within the plans and
guidelines set out for this solid waste disposal site.

3.13 Minesite Steel Fuel Tank Farm Containment

General Conditions

All work appears to be complete excepting the installation of the sump pits that are on site awaiting
installation and which shall be utilized to facilitate the removal of water that collects from precipitation.
There is water ponding in the bottom of the containment confirming the integrity of the liner.

Stability

All work appears to have been completed in accordance with drawings and we have no concerns with
the stability of this containment structure.

Recommendations
We recommend that at least one sump be installed as per the drawings prepared for this facility.

3.14 Quarry
General Conditions

The quarry has well defined benches. The quarry faces at the benches shall be cleaned and berms placed
at the edges of the bench to control the movement of weather induced loose in the long term.

Currently overburden from the top surface is being cleaned and pushed as thawing permits, to serve as
long term protection against moving aggregate and the establishment of long term stability.

There are a number of cobbles and larger boulders at the upper edge however that appear to act as a
hazard at this time.

Stability

The quarry shall be closed in a manner as set out to maintain long term stability.
3.15 Crusher Pad Drainage Containment

General Conditions

There is a new containment being constructed to catch surface water flow from the crushing area and
stockpile area at the minesite.

The ditch at the entry to the recessed inlet on the east side of the containment is being shaped. The rip
rap is currently being placed on the overflow on the west side.

The crusher pad appears only 50% complete and the containment although it is already collecting some
runoff, is not yet operating exactly as proposed due to the fact that the crusher pad is not yet fully
constructed.
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3.16 Waste Stockpile Drainage Containment
General Conditions

This structure is just in the process of being completed and put into operation. It shall be fully reported
on during the next review at the end of September.

3.17 Overview

This report is the seventh annual Geotechnical Inspection at Mary River and Milne Inlet completed by
this author on behalf of Baffinland Iron Mines Corporation and the second year of reporting covering the
first of two inspections in one shipping season.

As set out in our past reports, there has been little or no erosion taken place from wind or rain and the
dykes constructed of the sand/gravel soil have remained stable at slopes of 3:1 and 4:1.

As noted last year, there are only just now signs of settlement appearing at PSWP’s 1, 2 and 3. The
settlements are not differential settlements of the dykes but are minor overall settlements of the total
structures with respect to the surrounding area.

These settlements appear to be settlements within the one metre + active layer above the permafrost
and are of little concern as the PWSP’s are temporary structures and the settlements have no effect on

the dyke stability.

It is expected that many of the structures that form the basis for the inspections set out in the biannual
Geotechnical inspections shall be decommissioned as the mine facilities are finalized.
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Bulk Fuel Storage Facility showing one former fuel bladder in use.

= Ly ¥

Generator Fuel Containment in process of decommissioning.




Polishing/Waste Stabilization Pond #2.



Polishing/Waste Stabilization Pond #3.

Helicopter Fuel Cell Containment.




Barrel Fuel Containment.
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Barrel Fuel Containment — Containersoutside of cell. (Now MS—HWB—4)




Hazardous Waste Containment. (Now MS-HWB-2)




Enviro Tank Storage — No longer in use. (Now MS-HWB-1)
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Stove Oil Storage. (Now MS-HWB-5)
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ent — Now empty.

Waste Stockpile Drainage Containment.
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Solid Waste Dispos
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4.0 MILNE INLET

4.01 General

The containment facilities that we have been doing inspections on for the last seven years are now
rapidly changing in function with the further construction underway at the Milne Inlet site.
Structures and facilities that were under construction during our inspection in 2014 have now been
completed and new facilities are under construction.

Since last season, the large landfarm and contaminated snow containment facility have been completed
and a new hazardous waste storage containment has been constructed near the loading area. As well,
sediment ponds at the shore that were under construction last season are now operational.

4.02 Existing Polishing/Waste Stabilization Pond

This containment facility has been decommissioned since our last inspection.

4.03 Barrel Fuel Storage

This containment facility has been decommissioned since our last inspection.

4.04 Hazardous Waste Storage (MP-HWB-3, MP-HWB-4, and MP-HWB-5)

General Conditions

This particular structure has been constructed as a two-cell structure.

Due to an excess of hazardous waste in the two-cells, a third temporary cell has been constructed for
the very short term until the ship picks up the hazardous waste at the end of the summer season.

The third cell is constructed with a one piece liner and wood timber curb for this very short term and is
contiguous with the south side of the structure.

This cell actually stores hazardous waste in containers, barrel fuel, and lubricant cubes and does not
have the integrity to resist a large spill. There are now bladders with contaminated water in each cell.
A new hazardous waste storage facility has now been constructed near the loadout area for storing
hazardous waste to be shipped out.

Stability

There is water ponding in both cells of the original structure confirming the integrity of the liner at this
time.

Our review of the area around the dykes, at the base of the slopes, showed no sign of seepage. The
structure is considered stable.



Recommendations

We recommend that the use of the temporary third cell, recently constructed, be discontinued when
possible.

4.05 Fuel Tank Farm
General Conditions

Since both 2012 and 2013 the fuel tank farm has been expanded considerably with the addition of a
number of new tanks.

At the time of our last inspection in 2014, the containment structure had been put in place for the entire
tank farm and all tanks were in place.

We note that the sump placed in the containment is located at the high end of the containment. There
is water ponding in the low end of the containment.

Stability

At our inspection we noted minor water ponding at the low end of the containment confirming the
integrity of the liner.

Recommendations

We recommend that the sump be relocated to the low point at the north end of the containment or an
addition sump installed.

4.06 New Effluent Pond

General Conditions

This particular effluent pond was first reported on in 2013 but had not yet been put into operation.
The pond was put into operation in 2014.

The containment pond was operating at approximately sixty-percent of capacity at the time of our
inspection.

Stability
We noted no sign of weakness in any of the construction.
Recommendations

We have no recommendations with respect to the use of this structure having no negative comments on
the construction of this structure.



4.07 Landfarm Containment

General Conditions
The landfarm containment is complete except for soil cover in the area of the sump.

The landfarm was constructed to accommodate approximately 9000 ms of oil contaminated soil and
seasonal water accumulations.

At the time of our inspection the landfarm was in operation and sorting of contaminated materials was
taking place.

The landfarm had been put into operation at the time of our September review last season.

It appears as though the structure has been constructed in accordance with good construction practice
for structures of this type.

Stability

The structure appears stable as constructed.

Recommendations

We recommend that the remaining dyke structure without protective cover over it be covered as per
the design drawings, if any activity is expected in this area.

4.08 Contaminated Snow Containment
General Conditions

The construction of the contaminated snow containment structure is contiguous with the east end of
the landfarm.

It appears as though the structure has been constructed in accordance with good construction practice
for structures of this type.

The snow containment facility has a containment volume of 929 ms based on estimates of snow volume
provided by the owner and only a small percentage of the capacity is utilized.

The structure has been constructed with good quality control.
Stability

The structure appears stable as constructed.
Recommendations

We have no recommendations with respect to this construction at this time.



4.09 Sediment Pond East
General Conditions
The construction of this sedimentation pond for drainage from the east side of the site is complete.

The basin is shaped and the liner has been installed throughout the basin from inlet to the berms on the
north side of the basin.

There has been no cover placed over the liner to this point and rip rap has not yet been placed in the
outlet weir.

Stability

We have concerns over the stability of the liner and recommend more soil ballast on the south edge and
possibly tire ballast over the liner which appears subject to wind damage. This shall provide a function
for used tires.

Recommendations

We recommend review of the use of a ballast (possibly tires) on the exposed liner at the dyke to prevent
wind uplift.

4.10 Sediment Pond West
General Conditions

The construction of this sedimentation pond for drainage from the west side of the site is nearing
completion except for the west end on the south side where the liner must be “tucked” in.

Stability

We have some concern over the stability of the liner on this pond as we have with the east pond and
further recommend that used tire ballast be considered.

Recommendations
Complete construction at the south side, west end, by “tucking” the edge of the liner under the soil.

4.11 Quarry

General Conditions

There is an active quarry to the south of the port development on the high rock outcrop.

Quarrying was underway and benches had been developed for the removal of substantial quantities of
rock.

Stability

Rock faces appear stable.



Recommendations

We have no recommendations to be made with respect to the existing operation.

4.12 Loading Area Contaminated Storage (Now MP-HwB-1

General Conditions

This area has been constructed near the loading dock to facilitate assembly of hazardous materials for
shipment out. It appears that some material from the temporary hazardous storage containment have

now been assembled here.

It appears that travel has taken place over the north dyke in the placing of containers. It does not appear
that the liner has been damaged.

Construction appears to have taken place in accordance with standardized drawings prepared in the
past.

Stability

Construction appears stable.

Recommendations

We recommend that action be taken to prevent travel over the berms before liner damage takes place.
4.13 Overview

Decommissioning is underway of the former structures constructed of sand and gravel and new long

term structures are recently completed or under construction utilizing crushed quarried material with a
projected long term serviceability.

Respectfully submitted,

Barry H. Martin, P. Eng., MRAIC
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TBaffinland

November 26, 2015

Phyllis Beaulieu, Manager of Licensing
Nunavut Water Board

P.O. Box 119, Gjoa Haven NU X0B 1J0

Dear Ms. Beaulieu:

Re: Baffinland Iron Mines Corporation (Baffinland) - Submission September 2015 Biannual
Geotechnical Inspection Report No. 2 - Water Licence Type 'A' No. 2AM-MRY 1325

1. INTRODUCTION

Under Part D, Item 18, of Baffinland Iron Mines Corporation (BIMC) Type “A” Water Licence 2AM-
MRY1325, Amendment No. 1, there is a requirement to conduct biannual geotechnical inspections of
specified Mary River Project (the ‘Project”) infrastructure. Part D, Iltem 19, of the Type ‘A’ Licence
states that:

“The Licensee shall conduct inspections of the earthwork, geological regime, and the
hydrological regime of the Project Biannually during the summer or as otherwise approved by
the Board in writing. The inspection shall be conducted by a Geotechnical Engineer and the
inspection report shall be submitted to the Board within sixty (60) days of the inspection, with a
covering letter from the Licensee outlining an implementation plan to respond to the Engineer’s
recommendations.”

During 2015, the biannual geotechnical field inspections were conducted by Barry Martin of Barry H.
Martin Consulting Engineer and Architect (BMCE) of Timmins, Ontario. The focus of the inspections
was on Water Licence related infrastructure located at the main camp sites, known as the Mary River
Mine Site and Milne Port Site Camps. Mr. Barry Martin has been conducting annual geotechnical
inspections for the Project since 2008. The first report covering the first inspection (July 30 to August 4)
was submitted in early October. The second inspection was completed September 24 to 29, and the
report for that inspection is attached, herewith.

During the September 2015 inspection, the following site facilities were inspected:

Mary River Mine Site

Bulk Fuel Storage Containment (Historical Bladder Farm)

Generator Fuel Storage Facility Containment

Polishing/Waste Stabilization Pond No. 1

Polishing/Waste Stabilization Ponds Nos. 2 and 3 (constructed as a two-cell structure)
Helicopter Fuel Cell Containment

Barrel Fuel Containment (constructed as a two-cell structure)(MS-HWB-3 and MS-HWB-4)
Hazardous Waste Storage (MS-HWB-2)

Enviro-Tank Storage (constructed contiguous with hazardous waste storage and stove oil
storage)

Stove Oil Storage (MS-HWB-5)

Jet Fuel Tank and Pump Containment

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

Mine Site Steel Fuel Tank Farm Containment
QMR2 Quarry

Crusher Pad Drainage Containment

Waste Pile Drainage Containment

Jet “A” Aircraft Containment

Hazardous Waste Containment

Milne Inlet Site
Existing Polishing/Waste Stabilization Pond
Barrel Fuel Storage (constructed as a two-cell structure)
Hazardous Waste Storage (constructed as a two-cell structure) (MP-HWB-3, MP-HWB-4, and
MP-HWB-5)
Fuel Tank Farm
New Sewage Effluent Pond
Land Farm
Contaminated Snow Containment
Ore Stockpile Sediment Ponds East and West

Q1 Quarry

The attached report presents the findings of the September inspection and recommendations for the
aforementioned structures. Sections 2.0 and 3.0 of this letter summarize Baffinland’s plan for
implementing recommendations. Where this is no mention of particular infrastructure, there were no
concerns identified by BMCE for same.

2. MARY RIVER MINE CAMP RECOMMENDATIONS
Barrel Fuel Containment (Now MS-HWB-3 and MS-HWB-4)

During the July/August inspection, the north dyke in the north cell has had a track fork lift travel over
the berm at the east end. Shortly after this observation was brought to light, the issue was resolved
by means of warnings and trainings by supervisors to their personnel. During the September
geotechnical inspection there was no evidence of this practice reoccurring.

Baffinland Action: All berms are currently being inspected on a bi-weekly inspection schedule
by the Environment Department to ensure that this remains so. Consideration is being given to
erecting signage at the berms.

Enviro Tank Storage (Now MS-HWB-1)
The integrity of the cell liner is questionable.
Baffinland Action: The cell is currently not being used and has been left empty. The Site

Services Department supervisors were made aware that this area shall no longer be used for
the storage of hazardous waste or substances until it has been repaired.

Page 2 of 4
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Solid Waste Disposal Site

The current footprint as established by the existing covered material and the "blow control" fence at
the front of the immediate site is filling up and there is a requirement to expand the landfill footprint
in accordance with plans and guidelines set out for this solid waste disposal site.

Baffinland Action: Plans are in place to extend the landfill berms and blow fence. These
actions will be implemented by the end of December 2015. Biweekly inspections of the landfill
are ongoing by the Environment Department.

Mine Site Steel Fuel Tank Farm Containment

All work was observed to be complete excepting the installation of the sump pits that are on site
awaiting installation and which shall be utilized to facilitate the removal of water that collects from
precipitation. The recommendation remains the same as in the first inspection: it was
recommended that at least one sump be installed as per the drawings prepared for this facility

Baffinland Action: A sump will be installed during the open water season of 2016, as soon as
conditions allow and required resources are available.

QMR2 Quarry

It was observed that there was some instability with some undermining of surface on an upper
bench.

Baffinland Action: The quarry is still active. The unstable area noted in the inspection is an
active mining face (in the process of being mined) as the quarry expands. Once the area is
mined, the slopes will be made stable in accordance with the approved QMR2 Quarry
Management Plan and the Interim Closure and Reclamation Plan. These plans include
requirements for long term stability at the time of closure.

Crusher Pad Drainage Containment

Minor tears and perforations were observed in the liner near the crests of the berms. There may be
a requirement for additional riprap along the sides of the facility.

Baffinland Action: Rip rap will be placed as required prior to the 2016 Freshet. The minor tears
and punctures to the liner will be repaired during next spring when the liner contractor will next
be at site. In the meantime the liner and structures appear stable.

3. MILNE PORT CAMP RECOMMENDATIONS
Fuel Tank Farm

The recommendation remains the same as in the first inspection: it was recommended that at least
one additional sump be installed as per the drawings prepared for this facility.

Page 3 0of 4
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Baffinland Action: When conditions permit and resources available a second sump will be
installed at the low point at the north end of the facility.

Landfarm

It was observed that the landfarm containment was complete with the exception of some soil cover
in the area of the sump. It was recommended that the remaining dyke structure without protective

cover over it be covered as per the design drawings although it was also noted that this was not an
absolute requirement.

Baffinland Action: This is duly noted and consideration will be given to covering the liner during
the 2016 open water season.

Ore Stockpile Sediment Ponds East and West

The inspection indicated concerns over the stability of the liner and recommended more soil ballast
on the south edge / tire ballast over the liner which appears subject to minor wind damage.

Baffinland Action: Used tires will be placed as ballast on north side of the facility where there is
exposed liner. This will be completed by December 6, 2015.

Loading Area Contaminated Storage (Now MP-HWB-1)

During the previous inspection in July/August, travel over the berm that had been a concern,
however, there was no evidence of this practice at the time of the September inspection.

Baffinland Action: This concern has been addressed by means of employee awareness and
erected temporary barriers. Monitoring by the Environment Department is ongoing.
Consideration is being given to erecting signage at the berms.

We trust that this submittal satisfies the requirements the geotechnical requirements as outlined in our
Water Licence. Should you have any questions, please do not hesitate to contact Jim Millard,
Environmental Manager, at 1.416-364.8820 ext 6016 or 1.902.403.1337 or by e-mail at
jim.millard@baffinland.com.

Best Regards,

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

Attach: Annual Geotechnical Inspections, Mary River Project, Second of Two Inspections, September
2015, prepared by Barry Martin Consulting Engineer and Architect for Baffinland, dated Nov 2015.
cc. Justin Hack, Erik Allain (AANDC)

Erik Madsen, Tony Woodfine, Bikash Paul, Bernard Laflamme (Baffinland)
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September 30, 2015

Baffinland Iron Mines Corporation

2275 Upper Middle Road East, Suite 300
Oakville, Ontario

L6H 0C3

Attention: Jeff Bush
jeff.bush@baffinland.com

RE: ANNUAL GEOTECHNICAL INSPECTIONS
BAFFINLAND IRON MINES CORPORATION
OUR REFERENCE NO. 15-097

1.0 INTRODUCTION

Barry H. Martin, P. Eng., Consulting Engineer, completed the eighth annual water licence geotechnical
inspection of the following on-site engineered facilities as required by Licence No. 2AM-MRY 1325 of the
Nunavut Water Board:

Pit Walls

Quarries

Landfills

Land Farms

Bulk Fuel Storage Facilities

Sediment Ponds

Collection Ponds

Polishing and Waste Stabilization Ponds

The inspection that took place September 25" to September 29th is the second phase of a biannual
inspection to be carried out within the open water shipping season at the two Baffinland sites, in Mary
River at the mine site, and at Milne Inlet at the port facility.

The inspections were carried out in accordance with the guidelines set out in “Dam Safety Guidelines
2007” as published by the Canadian Dam Association.

The inspections were completed by Mr. Barry H. Martin, P. Eng., the design Engineer for the initial
containment facilities both at Mary River and Milne Inlet, the runway extension, initial bridges on the
connecting road, the solid waste disposal site as well as continuing construction of select mine
infrastructure.


mailto:jeff.bush@baffinland.com

The seven previous annual water licences geotechnical inspections were completed by Mr. Martin. You
shall note that Hazardous Waste Containment Structures have been assigned new designations in the
report as compared to previous years.

The facilities inspected are as per the following:

Mary River Site

Bulk Fuel Storage Containment

Generator Fuel Storage Facility Containment

Polishing/Waste Stabilization Pond No. 1

Polishing/Waste Stabilization Ponds Nos. 2 and 3 (constructed as a two-cell structure)
Helicopter Fuel Cell Containment

Barrel Fuel Containment (constructed as a two-cell structure)(MS-HWB-3 and MS-HWB-4)
Hazardous Waste Storage (MS-HWB-2)

Enviro-Tank Storage (constructed contiguous with hazardous waste storage and stove oil storage) (MS-
HWB-1)

Stove Oil Storage (MS-HWB-5)

Jet Fuel Tank and Pump Containment

Solid Waste Disposal Site

Minesite Steel Fuel Tank Farm Containment

Quarry

Crusher Pad Drainage Containment

Waste Pile Drainage Containment

Jet “A” Aircraft Containment

Hazardous Waste Containment (MS-HWB-6)

A site plan for the Mary River site showing most structures reviewed is attached.

Milne Inlet Site

Hazardous Waste Storage (constructed as a two-cell structure) (MP-HWB-3, and MP-HWB-4,)
Fuel Tank Farm

New Sewage Effluent Pond (PWSP)

Land Farm

Contaminated Snow Containment

Sediment Ponds East and West

Quarry

Loading Area Contaminated Storage (MP-HWB-1)

Fuelling Facility Containment

A site plan for the Milne Inlet site showing most structures reviewed is attached.
2.0 METHODOLOGY FOR INSPECTION

The geotechnical inspector was Barry H. Martin, P. Eng., who also reviewed the two sites for the first of
the biannual inspections on July 30, 2015 to August 3r4, 2015 just as the annual shipping season
commenced with the arrival of the first ship into port. This inspection was planned to take place at the
end of the shipping season.

The inspections primarily focused on the following aspects:



1. The structures were inspected for conformance with the design basis as presented in “as
constructed” and “as-built” drawings (provided in the first and subsequent reports).

2. The structures were specifically inspected for settlement, cracking, and seepage through the
berms.

3. The areas around the structures were examined for evidence of seepage.

4, Quarry walls were reviewed for relative stability. | note that the quarries are active removal areas

and long term stability was not yet established.
5. New structures under construction were reviewed for conformity with design drawings.

6. Photographs were taken to document observations made during the inspection and are attached.

3.0 MARY RIVER CAMP

3.01 General

As with other years, there had been some rainfall at Mary River preceding the second inspection and it
was expected that there would be some water in the containment dykes.

A monitoring program is in place to test storm water that does accumulate within the containment
structures. As reviewed, the water that does not meet the water licence effluent requirements is
treated on site prior to release.

At the Bulk Fuel Storage Facility Containment, the water that collects within the dyke is treated at the
end of the containment structure.

We report on the new Jet “A” Fuelling Containment Structure and Hazardous Waste Containment for
the first time.

As with the August report of this year there are new code names assigned to hazardous waste
structures.

The Bulk Fuel Storage Containment (Exploration Phase Bladder Farm) is coming due for

decommissioning and is currently used to store barrels of fuel, lubricant cubes, and a large fuel tank at
this time.

3.02 Bulk Fuel Storage Facility (Exploration Phase Bladder Farm)

General Conditions

The Bulk Fuel Storage Facility still exists but it is no longer utilized as a bulk fuel storage facility. There
are a number of full fuel barrels and lubricant cubes now stored within the berms, as well as a large fuel

tank.

The granular cover over the geotextile and liner is still in place within the containment structure
awaiting land farming and a fair amount of water at one end awaiting treatment.



Stability

At the time of this initial review, water had not been removed for a period from within the containment
and water was ponding above the level of the gravel within the bottom of the containment at the north
of the facility.

At the load-out end of the facility there was water ponding within the dykes.

The soil structure is considered stable in the present condition and is in conformance with the design
basis for the facility.

The presence of water within the structure and at the load-out area is an indication of the integrity of
the liner.

Recommendations
We have no recommendations with respect to this containment structure as it awaits decommissioning.
3.03 Generator Fuel Storage Containment (Exploration Phase)

This particular containment structure is currently being decommissioned. The fuel bladder that was
contained within the dyke has been removed.

The granular fill over the geotextile and liner shall require landfarming with the material from the bulk
fuel storage facility.

There is no indication that the liner is compromised and decommissioning should proceed when the

granular cover is either moved to a land farm or other containment. There is water ponding within the
structure.

3.04 Polishing/Waste Stabilization Pond #1
General Conditions

PWSP No. 1 continues to be utilized as a holding facility for sewage plant effluent that does not meet
water effluent quality criteria.

Currently the pond is being used primarily as a repository for off spec sewage and sewage sludge
forming in lift stations.

The supernatant from PWSP No. 1 is periodically decanted to PWSPs Nos. 2 and 3 where it is tested and
treated as required to meet Water Licence effluent requirements.

At the time of our visit there was approximately fifty percent of capacity to accommodate further
sewage and the structure readily conforms to its design intent.

Stability

Our review of this area around the pond at the base of the slopes showed no sign of seepage and hence
we conclude that the liner has been effective in containing sewage and there are no tears or ruptures in



the membrane, excepting some minor tears from past activity at the top of the dyke well above the
allowable effluent level in the structure in the horizontal portion of the membrane.

A review of the top of the dyke showed no indication of cracking or settlement which would indicate
stresses within the structure.

Many of the tears that had occurred in the liner on the top of the dyke have been patched during the
period between reviews in 2008 and 2009 and are holding well. As well, there are no signs of weather
related deterioration of the liner where it is exposed.

There appears to be no sign of erosion of the dykes, even with the precipitation that has occurred over
the lifetime of the facility.

The minor settlements have had little effect on the integrity of the structure.
Recommendations

We have no recommendations with respect to this containment facility.
3.05 Polishing Ponds/Waste Stabilization Ponds #2 and #3
General Conditions

The structure was designed and constructed as a two-cell structure.

The supernatant from PWSP #1 is currently discharged to PWSPs Nos. 2 and 3. The treated effluent is
tested for Water Licence effluent requirements, treated if necessary, and discharged to the
environment.

At the time of our visit there was considerable freeboard to accommodate further sewage and the
structure readily conforms to its design intent. There was fifty-percent remaining capacity in one cell
and the second cell was almost empty at the time of our inspection.

Stability

Our review of the area around the pond at the base of the slopes showed no sign of seepage and hence
we conclude that the liner has been effective in containing the sewage and there are no tears or
ruptures in the membrane.

Longitudinal cracking which appeared in the dykes of PWSP #3 due to the melt of permafrost wedges in
2009 has not reoccurred and we consider this structure to be stable in its present condition.

Monitoring points have been set upon the top of the dyke and have been monitored since 2009.
Settlements have occurred since that time. These settlements have not led to any stress cracks in the
structure. Monitoring was discontinued last year.

There appears to be no sign of erosion of the dykes and plants are continuing to seed themselves on the
dykes. This growth is minimal, however.



There are three small bubbles formed by air trapped under the enviroliner that were present in the first
review that are probably the result of wrinkles in the liner that should disappear if further liquid is added
to the cell.

Recommendations

We have no recommendations with respect to this containment facility.

3.06 Helicopter Fuel Tank Containment

General Conditions

The structure was designed and constructed as a single cell structure that contains a 1000 gal fuel
storage tank.

The structure currently conforms to its design intent.

In the past, a liner clad wood curb had been added to the top of the berm to prevent the erosion of
gravel off the berm, caused by pulling the fuel hose from within the dyke out to the helicopters to
provide them with fuel.

Stability

Our review of the area around the pond at the base of the slopes showed no sign of seepage. There is
water in the bottom of the containment indicating the integrity of the liner.

A review of the exterior and the top of the berms showed no sign of cracking or settlement which would
indicate stress within the structure.

The structure is considered to be stable in its present condition.

Recommendations
We have no recommendations with respect to this structure.

3.07 Barrel Fuel Containment (Now MS-HWB-3 and MS-HWB-4)

General Conditions

This particular structure which we called “Barrel Fuel Containment” in our previous inspection reports is
a two-cell structure which is currently used to accommodate cubes of lubricant and barrels in the east
cell and cubes of lubricant and antifreeze in the west cell.

Stability

Our review of the area around this containment structure showed no sign of seepage. This shows that
there is reasonably little chance of tearing or rupture of the membrane having taken place.

A review of the exterior and top of the dyke showed no sign of cracking or settlement which would
indicate stresses within the structure.

The structure is considered to be stable in its present condition.



Recommendations

We have no recommendations at this time.

3.08 Hazardous Waste Storage (Now MS-HWB-2)
General Conditions

This particular cell was constructed contiguous with an existing cell, which is referred to on site as the
“Enviro Tank Storage”, from drawings by our office in 2010 and conforms to our drawings. It is also
contiguous with the Stove Oil Storage cell.

This structure contains barrels and bags of hazardous waste.

Stability

Our review of the area around this cell at the base of the slopes, showed no sign of seepage. There is
water ponding in this structure.

The structure appears to be stable in its present condition. The water confirms the integrity of the liner.

Recommendations

There are no recommendations at this time.

3.09 Enviro Tank Storage (Now MS-HWB-1)
General Conditions

This particular structure is constructed contiguous with the Hazardous Waste Storage constructed in
2010 and the Stove Oil Storage cell. It was utilized as a wash down cell during the last season. It is
currently in use storing cubes of lubricant and barrels.

Stability
Last year there was concern for the integrity of this cell as the cell was dry and the geotextile was
exposed from heavy traffic during our initial inspection. During our second inspection, the cell was

holding a small amount of water confirming limited integrity of the liner.

The cell is dry this year at both of the 2015 inspections raising concerns anew on the integrity of the
liner.

Recommendations

We recommend that the geotextile over the liner be checked and the granular cover be made good prior
to continuing use of this cell

3.10 Stove Oil Storage (Now MS-HwB-5)

General Conditions

This particular structure had been used to store barrels of stove fuel in 2011.



The structure again contains barrels of stove oil and some Jet “A” fuel.

This structure was constructed in accordance with a standardized drawing provided by this office
utilizing a one piece liner.

Stability

Our review of the exterior at the base of the dyke showed no sign of seepage. This shows that there is
reasonably little chance of tearing or rupture of the membrane having taken place.

A review of the exterior and the top of the dyke showed no sign of cracking or settlement which would
indicate stresses with the structure.

There is water contained within the cell confirming the integrity of the liner.
The structure is considered to be stable in its present condition.

3.11 Jet Fuel Tank and Pump Containment

General Conditions

This particular structure was reconstructed based on our recommendation of the 2012 Geotechnical
Inspection.

The construction was completed in accordance with our recommendations for such structures and the
liner was constructed as a one piece liner with geotextile protection on both sides and gravel over the
geotextile as protection.

The construction appears proper and the structure is in good condition.

Minor water ponding confirms the integrity of the liner.

At this time as in our earlier inspection report this year, the jet fuel tank and pump have been removed
and the cell is empty.

Stability

Our review of the area around the cell at the base of the slopes showed no sign of seepage and water is
ponding within the cell.

The structure is stable in its present condition.
Recommendations
There are no recommendations at this time.

3.12 Solid Waste Disposal Site

Berms appear stable and no erosion appears to have taken place on the back and both sides of the site.
Solid waste was being placed at the front edge of the site and was awaiting salvage of wood and lumber
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prior to the placing of cover at the time of our site review. There is also separation of metals taking
place.

The disposal was being conducted in conformity with plans prepared and applicable guidelines and
operating plans set out for the disposal of solid waste.

The current footprint as established by the existing covered material and the “blow control” fence at the
front of the immediate site has now reached capacity. It is our understanding that the footprint of the
facility and blow fence shall be expanded in the near future in accordance with plans and guidelines set
out for this solid waste disposal site.

3.13 Minesite Steel Fuel Tank Farm Containment

General Conditions

All work appears to be complete excepting the installation of the sump pits that are on site awaiting
installation and which shall be utilized to facilitate the removal of water that collects from precipitation.

There is water ponding in the bottom of the containment confirming the integrity of the liner. This
ponding of water is now well above the cover on the bottom of the containment.

Stability

All work appears to have been completed in accordance with drawings and we have no concerns with
the stability of this containment structure.

Recommendations

We recommend that at least one sump be installed as per the drawings prepared for this facility and
that when weather permits, removal of water within the containment.

3.14 Quarry QMR2

General Conditions

The quarry has well defined benches. The quarry faces at the benches are clean.

i’he current work site is undermining the road on the bench above it (see photo). However, it is
recognized that the road area referred to is restricted access. The quarry is active, and the area of
instability will soon be removed as part of ongoing quarry development.

Stability

The current work site is underming road on the bench above it. (see photo)

3.15 Crusher Pad Drainage Containment

General Conditions

There is a new containment being constructed to catch surface water flow from the crushing area and
stockpile area at the minesite.
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The ditch at the entry to the recessed inlet on the east and west side of the containment is now
complete and the facility has now been completed.

Stability

The structure has been completed in accordance with drawings included in our last report in a most
satisfactory manner.

Recommendations
We have no recommendations with respect to this containment structure.
3.16 Waste Stockpile Drainage Containment

General Conditions

This structure was in operation only for one summer as a temporary containment for waste rock runoff.
It is our understanding that this structure will no longer be used in 2016 and will be replaced by a more
permanent structure before freshet in 2016. The existing structure will be buried within the footprint of
the expanding waste rock pile.

This pond is a collection pond wherein the front end of the pond is not lined with an eviroliner and only
the end dykes are.

There are swales constructed to contain runoff from the waste pile and conduct it into the settlement
pond where it can be tested and released when acceptable quality is found, by pumping it out.

There are other swales constructed to divert normal runoff away from this collection area to prevent it
from mixing with the runoff from the waste pile where PAG (possibly acid generating) rock is

encapsulated.

As there was snow windswept across this area at the time of our inspection, it was reviewed from aerial
photography done prior to the snow.

Stability

The area appears stable at this time.

3.17 Jet “A” Fuel Containment

General Conditions

This cell was constructed to replace the containment structure near the Weatherhaven Camp.

This cell now contains two double walled tanks and is located north of the air terminal buildings.

Stability

12



The cell was constructed using a one piece enviroliner with geotextile and was constructed in
accordance with standardized drawings prepared in the past for such construction by our
office.

There is water ponding in the bottom of the cell confirming the integrity of the liner.
There were no signs of cracking of the dykes.

Recommendations

We have no recommendations with respect to this structure.

3.18 Hazardous Waste Containment (MS-HW-6)
General Conditions
Although it was constructed in 2012, we have not reported on it in the past.

It is located near the incinerator and is utilized to store barrels of ash from the incinerator. It is,
however, empty at this time.

Stability

The cell was constructed utilizing a one piece enviroliner with geotextile and was constructed in
accordance with standardized drawings prepared in the past for such construction by our office.

There is water ponding in the bottom of the cell confirming the integrity of the liner.

There were no signs of cracking of the dykes or seepage around the exterior of the dykes.
Recommendations

We have no recommendations with respect to this structure.

3.19 Overview

This report is the seventh annual Geotechnical Inspection at Mary River and Milne Inlet completed by
this author on behalf of Baffinland Iron Mines Corporation and the second year of reporting covering the

first of two inspections in one shipping season.

As set out in our past reports, there has been little or no erosion taken place from wind or rain and the
dykes constructed of the sand/gravel soil have remained stable at slopes of 3:1 and 4:1.

As noted last year, there are only just now signs of settlement appearing at PSWP’s 1, 2 and 3. The
settlements are not differential settlements of the dykes but are minor overall settlements of the total
structures with respect to the surrounding area.

These settlements appear to be settlements within the one metre + active layer above the permafrost

and are of little concern as the PWSP’s are temporary structures and the settlements have no effect on
the dyke stability.

13



It is expected that many of the structures that form the basis for the inspections set out in the biannual
Geotechnical inspections shall be decommissioned as the mine facilities are finalized.
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MARY RIVER PHOTOS
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Generator Fuel Storage Containment

Helicopter Fuel Tank Containment




PWSP #2

PWSP #3




Bulk Fuel Storage
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Barrel Fuel Containment MS-HWB-4

Barrel Fuel Containment MS-HWB-3
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Hazardous Waste Containment MS-HWB-2

Enviro Tank Containment MS-HWB-1




Stove Oil Storage MS-HWB-5

Jet “A” Fuel Containment from 2014
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Jet “A” Fuelling Containment

Hazardous Waste Containment MS-HWB-6
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Edge and Top of Solid Waste Disposal Site

Crusher Pad Drainage Pond and Swale
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Mary River Tank Farm Containment

Mary River Quarry Bench Undermining
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Waste Rock Containment
(Verified via Aerial Photography)
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MARY RIVER DRAWINGS
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4.0 MILNE INLET

401 General

There are still changes taking place at Milne Inlet, even since our last inspection in July/August of this
current year.

There is now a B train fuelling facility containment, designed by our office, under construction.

Since last season, the large landfarm and contaminated snow containment facility have been completed
and a new hazardous waste storage containment has been constructed near the loading area. As well,
sediment ponds at the shore that were under construction last season are now operational.

Since our last review, in July/August, these facilities, are all fully functional.

4.02 Hazardous Waste Storage (MP-HWB-3, and MP-HWB-4)

General Conditions

This particular structure has been constructed as a two-cell structure.

Due to an excess of hazardous waste in the two-cells, a third temporary cell had been constructed for
the very short term. This temporary cell has now been decommissioned.

The bladders that had been present in the two cells during our July/August review, have now been
removed.

A new hazardous waste storage facility has now been constructed near the loadout area for storing
hazardous waste to be shipped out and is in full operation at this time.

Stability

There is water ponding in both cells of the original structure confirming the integrity of the liner at this
time.

Our review of the area around the dykes, at the base of the slopes, showed no sign of seepage. The
structure is considered stable.

Recommendations

We have no recommendations with respect to the use of these two cells at this time.
4.03 Fuel Tank Farm

General Conditions

Since both 2012 and 2013 the fuel tank farm has been expanded considerably with the addition of a
number of new tanks.
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At the time of our last inspection in 2014, the containment structure had been put in place for the entire
tank farm and all tanks were in place, as is the case at this time.

We note that the sump placed in the containment is located at the high end of the containment. There
is water ponding in the low end of the containment. Water has been pumped from the low end of the
containment since our review in July/August and there is considerably less water in the containment

Stability

We have minor water ponding at the low end of the containment confirming the
integrity of the liner.

Recommendations

We recommend that a sump be considered at to the low point at the north end of the containment, to
better facilitate the removal of water to minimize the treatment of water should a minor spill occur
within the containment.

4.04 New Effluent Pond (PWSP)

General Conditions

This pond was put into operation in 2014.

The containment pond was operating at approximately thirty percent of capacity at the time of our
inspection.

Stability
We noted no sign of weakness in any of the construction.
Recommendations

We have no recommendations with respect to the use of this structure having no negative comments on
the construction of this structure.

4.05 Landfarm Containment
General Conditions
The landfarm containment is complete except for soil cover in the area of the sump.

The landfarm was constructed to accommodate approximately 9000 ms of oil contaminated soil and
seasonal water accumulations.

At the time of our inspection the landfarm was in operation and sorting of contaminated materials had
taken place.

The landfarm had been put into operation at the time of our September review last season.
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It appears as though the structure has been constructed in accordance with good construction practice
for structures of this type.

Stability
The structure appears stable as constructed.
Recommendations

We recommend that the remaining dyke structure, without protective cover over it, be covered as per
the design drawings This however, is not an absolute requirement..

4.06 Contaminated Snow Containment
General Conditions

The construction of the contaminated snow containment structure is contiguous with the east end of
the landfarm.

It appears as though the structure has been constructed in accordance with good construction practice
for structures of this type.

The snow containment facility has a containment volume of 929 ms based on estimates of volume
provided by the owner and only a small percentage of the capacity is utilized. Hydrocarbon
contaminated water was treated and discharged to the environment in the late summer by means of a
portable oily water treatment plant.

The structure has been constructed with good quality control.

Stability

The structure appears stable as constructed.

Recommendations

We have no recommendations with respect to this construction at this time.

4.07 Sediment Pond East

General Conditions

The construction of this sedimentation pond for drainage from the east side of the site is complete.

The basin is shaped and the liner has been installed throughout the basin from inlet to the berms on the
north side of the basin.

There has been no cover placed over the liner to this point and rip rap has not yet been placed in the
outlet weir.

Our comments remain the same as in our July/August report.
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Stability
We have concerns over the stability of the liner and recommend more soil ballast on the south edge and

possibly tire ballast over the liner which appears subject to wind damage. This shall provide a function
for used tires.

A review of the south edge of the liner shows very minor movement in the liner at the south edge
probably due to wind uplift of the liner. This was forecast in our July/August report.

Recommendations

We recommend review of the use of a ballast (possibly tires) on the exposed liner at the dyke to prevent
wind uplift.

4.08 Sediment Pond West

General Conditions

The construction of this sedimentation pond for drainage from the west side of the site is nearing
completion except for the west end on the south side where the liner must still be “tucked” in as set out
in our July/August report.

Stability

We have some concern over the stability of the liner on this pond as we have with the east pond and
further recommend that used tire ballast be considered.

Recommendations
Complete construction at the south side, west end, by “tucking” the edge of the liner under the soil.

4.09 Quarry
General Conditions

The quarry was inactive at the time of our review and all blasted rock had been removed from the
quarry site.

Stability
Rock faces appear stable.
Recommendations

We have no recommendations to be made with respect to the quarry.

4.10 Loading Area Contaminated Storage (Now MP-HWB-1)
General Conditions

This area has been constructed near the loading dock to facilitate assembly of hazardous materials for
shipment out. It appears that all material from the temporary hazardous storage containment have
now been assembled here.
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The travel over the berm that had taken place over the north berm has been dealt with since our last
review in July/August and this is not expected to be a future problem.

Construction appears to have taken place in accordance with standardized drawings prepared in the
past.

Stability

Construction appears stable.

Recommendations

We have no recommendations with respect to this structure.
4.11 Fueling Facility Containment

General Condition

A new fueling facility for the fueling of B trains is under construction utilizing design drawings prepared
by our office.

All work is proceeding well and work conforms to the design drawing which is included in this report.
The liner utilized in the construction is a one piece liner, which minimizes the possibility of failure.

4.12 Overview

Decommissioning is underway of the former structures constructed of sand and gravel and new long
term structures are recently completed or under construction utilizing crushed quarried material with a
projected long term serviceability.

Respectfully submitted,

;

Barry A. Martin,P. Eng., MRAIC
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Contaminated Snow Containment

Land farm Containment
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Milne Inlet Quarry

Sediment Pond West
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Sediment Pond East

Indicates Movement in Anchorage at Sediment Pond East
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Hazardous Waste Containment MP-HWB-4
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Hazardous Waste Containment MP-HWB-3

Polishing Waste Stabilization Pond
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Steel Fuel Tank Containment
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New fuel Dispensing Containment
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TBaffinland
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PHOTO 2 - Mary River Mine Site Open Pit Bench, July 2015
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Baffinland

PHOTO 4 - 777 traffic on Mine Haul Road
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TBaffinland

PHOTO 5 - QIA Audit — August 9, 2015

e x ¥ o 5 : :
PHOTO 6 - Mary River Mine Site Waste Rock Stockpile and Temporary Waste Rock
Sedimentation Pond, July 2015
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TBaffinland

PHOTO 7 - Mary River Mine Site Crusher Pad Ore Stockpile and Sedimentation Pond

PHOTO 8 - Mary River Mine Site Accommodations Complex and Steel Tank Bulk Fuel Storage Facility
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Baffinland

PHOTO 10 - Mary River Mine Site Quarry (QMR2)
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TBaffinland

PHOTO 11 - Mary River Mine Site Weatherhaven

PHOTO 12 - New HTO cabin located at the outlet of Camp Lake
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TBaffinland

PHOTO 14 -

.

Mary Rlver Mlne Slte Land'r"ll berm waIIs and worklng face, March 2015
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TBaffinland

PHOTO 15 - Sampling on Camp Lake for the Aquatic Effects Monitoring Program (AEMP)

PHOTO 16 - Hydrological Monitoring on Mary River
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D.3.2 MILNE PORT PHOTO SHEET
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TBaffinland

Photo 1 - Milne Port infrastructure August 2015

PHOTO 2 - Milne Port Ship loader and Ore Dock — August 2015
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PHOTO 4 - Nordic Odin berthed at Ore Dock awaiting Loading of Ore
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Baffinland

PHOTO 6 - Loading Ore onto the Conveer belt
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PHOTO 8 - Milne Port Ship loader with Ore freighter berthed at Ore Dock
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Baffinland

PHOTO 10 - Aerial view of Steel Tank Bulk Fuel Storage Facility
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TBaffinland

PHOTO 11 - Aerial view of Landfarm and Contaminated Snow Dump

PHOTO 12 - Aerial view of Milne Port Quarry
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TBaffinland

PHOTO 13 - Aerial view of Milne Port Weatherhaven Complex and Ore Stockpile

PHOTO 14 - Aerial view of the Milne Port Ore Stockpile and Sedimentation Ponds
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Baffinland

PHOTO 15 - Milne Port Salt clean up July 2015

PHOTO 16 M|Ine Port Hlstorlc Ash clean up July 2015

BAFFINLAND IRON MINES CORPORATION
18 of 37 MARY RIVER PROJECT



TBaffinland

PHOTO 17 - Bruce Head Marine Mammal Monitoring Camp outside Milne Port August, 2015

PHOTO 18 - Bruce Head Marine Mammal Monitoring Observation Station outside Milne Port,
August 2015
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D.3.3 Steensby Port Photo Sheet
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TBaffinland

PHOTO 2 - Aerial View of Steensby Port exploration camp July 2015 - Camp was not occupied in 2015
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D.3.4 Mid-Rail Camp Photo Sheet
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TBaffinland

PHOTO 1 - Aerial View Mid-Rail Camp Close-Out - Camp was not occupied in 2015
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PHOTO 2 - Aerial View Mid-Rail Camp Close-Out - Camp was not occupied in 2015
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TBaffinland

D.3.5 Geotechnical Drilling Photo Sheet

No Geotechnical Drilling Occurred during
2015
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D.3.6 Milne Inlet Tote Road Photo Sheet
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PHOTO 1- Milne Inlet Tote Road Km 62 Bridge

PHOTO 2 - Ore Hauling on the Milne Port Tote Road
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PHOTO 3 - Aerial View of Milne Port Tote Road Bridge Km 97

PHOTO 4 - Milne Port Tote Road Km 98 CV 225 Culvert Install, January 2015
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PHOTO 6 - Aerial view of the Milne Port Tote Road Km 80 Bridge
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PHOTO 8 - Aerial view of the Milne Port Tote Road Km 17 Bridge
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D.3.7 Milne Port Bulk Fuel Transfer Photo
Sheet
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PHOTO 1 Bulk Fuel Tanker in Milne Inlet, August 2015

PHOTO 2 Bulk fuel tanker anchored outside Milne Port, August 2015
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PHOTO 4 Deploying a hydrocarbon skimming unit during the Marine Spill
August 2015

PHOTO 3 Deploying a containment boom during-; the Marine Spill Response Training August
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PHOTO 5 - Marine Spill Response Training at Milne Port August 2015
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PHOTO 6 Marine Spill Response Training at Milne Port August 2015
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D.3.8 Community Consultation Photo Sheet
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PHOTO 2 Pond Inlet Hunters and Trappers Organization talking about year round shipping across Eclipse Sound with

Baffinland Ore shipping
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PHOTO 3 Laptop presentation with the High School Graduates in Igloolik

PHOTO 4 Bruce Head Marine Mammal Monitoring Program Training in Pond Inlet
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PHOTO 5 QIA Audit - August 9, 2015
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D.3.7 Milne Port Bulk Fuel Transfer Photo
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1 INTRODUCTIONS

1.1 MaRyY RiveR PROJECT

The Mary River Project (the Project) is an iron ore mining operation located in the North Baffin region of
Baffin Island, Nunavut. The Mary River Mine Site coordinates are approximately Latitude 71 degrees, 19’
35" North and Longitude 79 degrees 22" 30” West. Detailed descriptions of the Project and annual
activities can be found in reports from Knight Piésold (2007b, 2008) and Baffinland (2009, 2010, 2011,
2012, 2013, and 2014).

Currently, the Tote Road (the “Road”) is used as a means of transport of iron ore, personnel, equipment,
and supplies between the Mary River Mine Site and Milne Port Site. There is an approved plan in place to
upgrade portions of the Road as part of the construction and operation of the Early Revenue Phase (ERP)
for the Project. in order to safely and efficiently transport iron ore from the Mine Site to Milne Inlet during
the early operational period of the mine, the existing Tote Road has been upgraded (sections were
straightened, widened and/or moved) to accommodate large haul trucks. Work on these upgrades was
initiated during the winter of 2013/14 and are still ongoing. Upgrades have included the replacement of
sea container crossings with free-span bridges {(completed in 2014) and the continued installation, re-
installation, and/or extension of culverts at a number of crossing locations.

1.2 AUTHORIZATION FOR WORKS

The Department of Fisheries and Oceans (DFO) (1998) defined Harmful Alteration, Disruption or
Destruction (HADD) as, “any meaningful change in one or more habitat components that can reasonably
be expected to cause a real reduction in the capacity of the habitat to support the life requisites of fish.”
A HADD occurs when the physical, chemical, or biological features of a water body are sufficiently altered,
such that habitat becomes less suitable for one or more life history processes of fish. Detailed descriptions
of the 2007 HADD authorization and any related amendments and Letters of Advice can be found in
previous annual reports (Knight Piésold 2007b, 2008; Baffinland 2009, 2010, 2011, 2012, 2013, 2014) and
the Fish Habitat No Net Loss and Monitoring Plan is described by Knight Piésold (2007a).

A total of 25 crossings were identified {as HADD) under the August 2007 Fisheries Act Authorization, and
14 crossing were identified {as Habitat Compensation) in the August 2007 No Net Loss and Monitoring
Plan. The locations of these crossings along the Tote Road are presented in Figure 1. Of these 25 crossings,
three have since been identified as not fish-bearing and they no longer qualify as HADD sites (Baffinland
2010).

The 2015 Letters of Advice from DFO are provided for reference in Appendix A.

The informatian contained herein is proprietary to Baffinland lron Mines Corporation and is used solely for the purpose for which it is supplied.
It shall not be disclosed in whole or in part, to any other party, without the express permission in writing by Baffinland Iron Mines Corporation.

Note: This is an UNCONTROLLED COPY. All staff members are responsible to ensure the latest revision is used
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1.3 REPORTING

A written report summarizing the monitoring results is to be submitted to the specified office locations of
the Department of Fisheries and Oceans, Fish Habitat Management, Eastern Arctic Area, on or before
December 31 of each year. Annual reports have already been submitted for the years 2007 to 2014, incl.
(Knight Piésold 2007b, 2008 and Baffinland 2009, 2010, 2011, 2012, 2013, 2014).

This 2015 Annual Report, herein, covers the period of activity up to and including November 30, 2015. It
summarizes the fish habitat monitoring results for additional works or undertakings completed in
accordance with the approved No Net Loss and Monitoring Plan (Knight Piésold 2007a) and conditions of
the authorization, subsequent amendments, and recent Letters of Advice.

2 PROJECT DESCRIPTION

2.1 ConsTRucTION WORK

Design summaries and descriptions of work along the Tote Road completed up to the end of 2009 are
presented, in detail, in Knight Piésold {2007¢) and Baffinland [2009). Recent road construction activities
and installation of fish access improvement structures at some crossings are described in Baffinland (2010,
2011, 2012, 2013, 2014).

In order to safely and efficiently transport iron ore from the Mine Site to Milne Inlet during the early
operational period of the mine, the existing Tote Road has been further upgraded {sections were
straightened, widened and/or moved) to accommodate large haul trucks. The first phase of the upgrades
involved replacement of sea container crossings with bridges, which was completed during the winter of
2013/14. Culvert replacement and extension work was initiated during 2014 and remains ongoing.
Numerous new culvert installations/replacements were completed between December 2014 and the end
of November 2015; however, the majority of these works occurred in non-fish-bearing streams and are
not considered further within the scope of this report. A total of seven new culvert installations,
replacements or extensions were completed on fish-bearing streams between December 2014 and the
end of November 2015. A summary of this completed work on fish bearing streams is provided in Table
1.

2.2 FisH HABITAT ASSESSMENT

Watercourses initially identified as HADD (n = 25) and compensation (n = 14} sites (Knight Piésold 2007a)
were each assessed for the quality of available fish habitat at least once between 2006 and 2009
(Baffinland 2009). Detailed assessments for these sites are provided in Knight Piésold (2007b, 2008) and
Baffinland (2009, 2010, 2011, 2012, 2013, 2014).
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In 2015, monitoring was conducted at all fish-bearing crossings that had been affected by the ERP
upgrades. Changes to the Tote Road included the replacement of sea container crossings with bridges
(completed during the winter of 2013/14), and the installation/extension of new culverts at existing
crossings to accommodate road widening, straightening, and/or realignment. The emphasis of the 2015
monitoring program was to assess the presence of fish, habitat quality, and fish passage at the sites where
upgrades were completed prior to freeze-up in fall 2015 and provide recommendations for sites yet to
receive upgrades (Table 1, Table 4).

Habitat surveys involved observations of substrate, gradient, flow characteristics, and potential fish use
along 50 m reaches upstream and downstream of each crossing. Fish presence was determined through
visual surveys and the use of a backpack electrofisher. In previous years, both methods have proven to be
highly reliable technigues for determining fish presence/absence in the clear, shallow streams that are
typical of the study area. Descriptions of habitat and condition of culverts were noted and photographs
were taken. Results of aquatic monitoring are presented in Section 3.0.

Monitoring will continue in 2016 with descriptions of changes and potential impacts to be provided upon
completion of upgrades on all crossings for fish bearing streams (Table 2). It is expected that there will be
some habitat gains {replacement of sea container crossings with bridges) and losses
(extension/lengthening of some existing culverts) that will need to be documented as work continues.

2.3 FisH HABITAT COMPENSATION

Compensation works completed for the Tote Road prior to 2009 are described in detail in Knight Piésold
(2007a) and the results of more recent compensation works {e.g., rustic fishway at BG-30) and detailed
fish habitat and fish use surveys from 2009 to 2014 are presented in Baffinland {2009, 2010, 2011, 2012,
2013, 2014). Following successful completion of habitat works at BG-30 (Baffinland 2012), there was a net
habitat gain of approximately 1,050 km2, which together with other gains met the compensation goals
described in Knight Piésold (2007a). Fish presence upstream of the fishway in BG-30 has been confirmed
during site visits from 2013-201S, indicating structural integrity and successful fish passage has been
maintained. Fish salvage at BG-30 was performed in 2015, where low water levels were expected to lead
to stranding.

2.4 SumMMmARY OF DESIGN CHANGES

Modifications to accommodate upgrades to the Tote Road and specific water crossings to support the
Early Revenue Phase of the Project that were completed in 2015 are presented in Table 1. These upgrades
were presented in letter applications to the DFO during 2013. Baffinland received approvals from the DFQ
in the form of Letters of Advice (refer to Appendix A} to proceed with these changes. As of November 30,
2015, work had been completed on the four bridge crossings and seven culvert crossings. Currently the
schedule of the planned Tote Road improvements/realignments have been temporally delayed but are
anticipated to continue during 2015.
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3 AQUATIC MONITORING

A monitoring plan was developed to ensure that all measures and works specified in the No Net Loss and
Monitoring Plan (Knight Piésold 2007a), as well as the Fisheries Act Authorization and amendments, have
been implemented and are functioning as intended. Details of aquatic monitoring conducted up to 2014
are provided in Knight Piésold (2007b, 2008} and Baffinland {2009, 2010, 2011, 2012, 2013, 2014). Aquatic
maonitoring in 2015 focussed on assessing any changes to fish, habitat, and accessibility at fish-bearing
crossings where replacement/installation of culverts occurred during the winter of 2014/2015.

3.1 CONSTRUCTION AND TURBIDITY MONITORING

There was no in-stream construction work in 2015 during periods of flow that required turbidity
monitoring. However turbidity and flow monitoring was performed on 12 HADD crossings during June and
July of 2015 (Table 3). Monitoring field sheets are provided in Appendix B.

3.2 FiSH USE ASSESSMENTS AT SELECT CROSSINGS

Fish use assessments in 2015 were conducted at all fish-bearing sites, including those where ERP upgrades
had been completed by early August and those where potential future upgrades may be implemented.
Table 4 summarizes assessments conducted in 2015 and provides recommendations for future monitoring
or construction works for 2016

Some of the marginal quality streams were dry or nearly dry in 2015 and did not contain fish at the time
of the survey in early August. Fish were observed at all remaining known fish-bearing crossings. At the
seven fish-bearing crossings where new construction works had been completed by the time of the
survey, two showed no issues with fish use of habitat or passage potential through the culverts. At CV-
225, the road was realigned and the new crossing is upstream of the old one, which has been removed.
There are no issues with fish use of habitat at the new crossing or with fish passage, though there is
potential for perching to occur in the future {close monitoring will be required). At 8G-50, the new bridge
continues to provide unobstructed access to upstream areas and offers suitable habitat at the crossing.
However, the old sea container crossing is becoming perched in certain sections and may limit access only
to larger size classes of juveniles. All obsolete sea container bridges are scheduled to be removed no later
than December 31, 2016 as agreed upon and documented within Department of Fisheries and Oceans
correspondence. In addition, the new culverts installed in the right-hand channel are perched and
impassable. Reinstallation of these culverts will restore upstream access for fish using habitat in the right-
hand channel. At CV 049 extensions were added to the existing culverts to accommodate the new road.
One of the two culverts at the time of survey was obstructed with snow/ice due to the thickness of the
road providing insulation. At CV-076 and CV-129 new culverts were installed on the new road alignment.

Fish habitat use and passage upstream of culverts was confirmed at all of the 34 fish-bearing crossings in
2015. However, 11 of these were assessed to have some minor issues that will require further monitoring
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and, possibly, mitigation. Detailed descriptions of observations and recommendations are provided in
Table 4. The crossing with the greatest potential to affect fish passage is BG-01. The existing culverts have
been perched since they were first installed (2008} and, although the rocky ramp that was constructed to
mitigate the perching remains functional, substrate downstream of the crossing continues to erode and
undercut the culverts. There is potential for this crossing to become impassable in the future.

3.3 FiSH USE ASSESSMENTS AT COMPENSATION SITES

All compensation works remain successful {(including fish use of the rustic fishway installed at BG-30). For
more details on habitat compensation activities, see Baffinland (2009, 2010, 2011, 2012, 2013, and 2014).

It is expected that there will be a reduction in the original HADD footprint size at crossings where bridges
replaced sea containers and some change to the footprint size at crossings where new culverts are being
installed and others replaced. Following completion of ERP upgrades, HADD and compensation will be
revisited to determine if sufficient compensation remains or if additional works will be required.

4 AUTHORIZED HADD CROSSING INSTALLATION SUMMARY

The locations for all current authorized HADD crossings and habitat compensation sites are presented in
Figure 1. As of November 30, 2008, all authorized HADD water crossings were installed, as of August 2009
remedial work at the habitat compensation sites was substantially completed, and as of October 2011
additional habitat compensation investigations and access structure installation were complete at select
crossings. In 2012, new culverts were installed at two HADD crossings (BG-04 and BG-32) and habitat
compensation works were completed at BG-30. No additional work was completed in 2013 due to pending
potential upgrades to large portions of the Tote Road as part of the Early Revenue Phase of the Project.
In 2013/14 bridges were installed at four crossings and culvert replacement/extension was initiated on
another crossing. The now obsolete sea containers were removed from the CV-223 crossing during late
fall 2014, but have not yet been removed from the three other bridge crossings. A complete and updated
list of the HADD crossings and habitat compensation sites, including crossing IDs, is provided in Table 5.
The data in this table reflect those that were presented in detail in previous reports {Knight Piésold 2007b
and 2008, Baffinland 2009), as well as the results from the most recent Tote Road surveys that were
completed in 2010 (Baffinland 2010), 2011 (Baffinland 2011), 2012 (Baffinland 2012), 2013 (Baffinland
2013), and 2014 (Baffinland 2014).
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FIGURE 1- MAP OF THE HADD AND COMPENSATION CROSSINGS ALONG THE TOTE ROAD, SHOWING BOTH THE

OLD AND NEW ALIGNMENTS.
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Fisheries and Oceans Péches et Océans
Canada Canada

301-5204 50™ Avenue
Yellowknife, NT
X1A 1E2

our file Votre référence
September 20, 2013

Our file Notre référence

07-HCAA-CA7-00050

Oliver Curran

Baffinland Iron Mines Corporation

2275 Upper Middle Road East, Suite 300
Oakville, ON

L6H 0C3

Dear Mr. Curran:
Subject: Proposal not likely to result in impacts to fish and fish habitat.

Fisheries and Oceans Canada — Fisheries Protection Program (DFO) received your
proposal on August 29, 2013. Please refer to the file number and title below:

DFO File No.: 07-HCAA-CA7-00050
Title: Mary River Iron Ore Project, Baffin Island (Baffinland), Nunavut

You may be aware of changes to the Fisheries Act, however these have not affected the
review of your project at this time. For more information on current changes to the
Fisheries Act please refer to the DFO website at www.dfo-mpo.gc.ca/media/infocus-
alaune/2012/habitat-eng.htm.

Your proposal has been reviewed to determine whether it is likely to result in impacts to
fish and fish habitat which are prohibited by the habitat protection provisions of the
Fisheries Act or those prohibitions of the Species at Risk Act that apply to aquatic
species.*

Our review consisted of’

Changes to Culverts along the Tote Road, Submission dated August 29, 2013 from
Oliver Curran - Baffinland Iron Mines Corporation

Freshwater Aquatic Baseline Synthesis Report 2005-2011 (January 2012), Baffinland
Iron Mines Corporation, Mary River Project, Prepared by North/South Consultants Inc.

*Those sections most relevant to the review of development proposals include 20, 22, 32 and 35 of the
Fisheries Act and sections 32, 33 and 58 of the Species at Risk Act. For more information please visit
www.dfo-mpo.ge.ca.

Canadi
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DFO File No.: 07-HCAA-CA7-00050 -2-

We understand that you propose to carry out the following culvert upgrades along the
Tote Road:

Culvert ID Prgip; c:;tz(:ecrlzln\:t)ert me:ns:tdhi:]r:\)/ert ARraes c();lizl)p) Proposed Culvert Upgrate

BG31A 1.2 19.5 24.96 Extend 1m left & 2.5m right

BG30 1 22 17.33 Extend 7m right

BG29 1 31 0 Extend 7.5m left & 8.5m right

BG278B 0.5 31 4.33 Extend 5m left & 8m right

BG27C 0.5 31 0 Extend 5m left & 8m right

BG27A 0.5 31 0 Extend 4.5m left & 8.5m right

BG17A 1.2 36.5 24.96 Extend 8m left & 13.5m right

BG178B 1.2 37.5 24.96 Extend 15.5m left & 7m right

BGO4A 1.2 24 0 Extend 5.5m left & 3.5m right

BG0O4B 1.2 24 0 Extend 5m left & 4m right

CV224A 1 26 0 Extend 6m left & 5m right

Cv224B 1 26.5 0 Extend 6.5m left & 5m right

Cv225B 1.2 18 0 Replace with new length of 18m
Replace with new length of

CV225A 1 18.5 17.33 18.5m

BGO1C 1.2 37 24.96 Extend 11m left & 8m right

BGO1A 1.2 36.5 24.96 Extend 11.5m left & 7m right

BGO1B 1.2 37 24.96 Extend 12m left & 7m right

BGO1D 0.5 10 0 New Culvert

BGO1F 0.5 18 0 New Culvert

BGO1E 1.0 10 0 New Culvert

BGO1G 0.5 23 0 New Culvert

CV186 1 27 0 Extend 6m left

CV187A 0.5 20.5 0 Extend 6m left & 4.5m right

Cv1878B 0.5 16 0 New Culvert

CV166A 1 235 17.33 Extend 8.5m right

CV1668B 0.5 22.5 0 Extent 7.5m right

CV115A 0.5 17.5 0 Extend 2.5m left

CV115B 1 17 0 Extend 2m left

Provided that your plans are implemented as described DFO has concluded that your
proposal is not likely to result in impacts to fish and fish habitat.

You will not need to obtain a formal approval from DFO in order to proceed with your
proposal.

A3



DFO File No.: 07-HCAA-CA7-00050 -3-

If the plans have changed or if the description of your proposal is incomplete you should
contact this office to determine if the advice in this letter still applies.

Please be advised that any unauthorized impacts to fish and fish habitat which result from
a failure to implement this proposal as described could lead to corrective action such as
enforcement.

If you have any questions please contact the undersigned at (867) 669-4927 or by email at
Georgina. Williston(@dfo-mpo.gc.ca.

Yours sincerely,
of g
.///C/’jfj'm- /Z./é(/)’éﬂ.

Georgina Williston
Fisheries Protection Biologist

i

cc. Stuart Niven- Fisheries and Oceans Canada
Jim Millard- Baffinland Iron Mines Corporation
Bevin LeDrew- Sikumiut Environmental Management Ltd.
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Fisheries and Oceans Péches et Océans
Canada Canada

301-5204 50th Ave
Yellowknife, NT
X1A 1E2

Our file Notre référence

NU-07-0050
December 16, 2013

Baffinland Iron Mines Corp.
275 Upper Middle Road East Suite 300
Oakville, ON L6H 0C3

Dear Mr. Curran:

Subject: Implementation of mitigation measures to avoid and mitigate serious
harm to fish.

The Fisheries Protection Program (the Program) of Fisheries and Oceans Canada
received your proposal on August 28, 2013.

Your proposal has been reviewed to determine whether it is likely to result in serious
harm to fish which is prohibited under subsection 35(1) of the Fisheries Act.

Qur review consisted of:

Baffinland Submission: Tote Road Upgrade-Four Seacan Bridge Replacements, Tote
Road Upgrade- Fish Bearing Culvert submission, Attachments 1 &2, August 2013.

We understand that you propose to: Upgrade the following crossings along the Tote
Road.

The following seacan crossings will be removed and replaced with clear span bridges

STA 17 (CV 128)
STA 62 (BG50)

STA 80 (CV 217)
STA 97 (CV223)

Canadi



07-HCAA-CA4-0050

The following culvert crossings will be upgraded as follows:

Culvert ID Proposed Culvert | Proposed Culvert | Area of Rip | Proposed works to be
Diameter (m) Length (m) Rap (m2) | completed
Cv2178 1.2 16 24.96 Extend 1m right
Cv217C 1.2 16 24.96 Extend 1m right
CV217A 1.2 16 24.96 Extend 1m right
Cv217D 0.15 0 Abandon
CvV216B 1.2 17.5 0 Extend 1.5m left & 1m right
Cv216C 1.2 16.5 0 Extend 1.5m left
CV216A 1.2 18.5 0 Extend 1.5m left & 2m right
Replace with new length of
Cv216D 0.5 14.5 0 14.5m
Abandon and replace with new
CV216E 0.5 14 0 length of 14m
CV216F 0.5 12 0 Replace with new length of 12m
Cv2238B 1.2 28 24.96 Extend 13m left
Cv223C 1.2 28 24.96 Extend 13m left
Cv223D 1.2 29 24.96 Extend 14m left
CV223A 2 24 69.33 Extend 14m left
CV223E 1.2 19.5 0 Extend 4.5m left
CV223F 1.2 19 0 Extend 4m left
CV115C 0.5 15.5 0 Extend 3.5m right
Cv115D 0.5 17 4.33 Extend 8m left
CV114A 1 15.5 17.33 Extend 0.5m right
CV114B 0.5 14 0 Extend 5m left
CV114C 0.5 11 4.33 Replace with new length of 11m
Cv114D 0.5 11.5 4.33 Extend 2m left & 0.5m right
CV112A 1.2 17.5 24.96 Extend 2.5m right
Cv1i2B 0.5 24 0 Extend 9m right
Cviiac 0.5 21 4.33 Extend 9m left
Cviil 24 17.33 Extend 4.5m left & 1.5m right
CV106 19 17.33 Extend 4m left
CV104A 1.2 19 24,96 Extend 4m left
Cv104B 1.2 19 24.96 Extend 4m left
CV102A 1 22.5 17.33 Extend 7.5m left
Cv1028B 0.5 21.5 0 Extend 6.5m left
Ccvi02C 0.5 215 0 Extend 6.5m left
Cv102D 0.5 20.5 0 Extend 5.5m left
CVv0998B 1.2 17 24.96 Replace with new length of 17m

.3




07-HCAA-CA4-0050

Proposed Culvert | Proposed Culvert | Area of rip | Proposed works to be

Culvert ID Diameter (m) Length (m) rap (m2) | completed
CV099A 1.2 0 Remove culvert

Replace with new length of
Cv099C 2 18.5 69.33 18.5m
CVv099D 0.5 0 Remove culvert
CVO99E 0.5 0 Remove culvert
CV099F 0.5 14 0 Extend 2m right
Cv0878 1.2 19 24.96 Extend 6.5m left & 0.5m right
CV087A 1.2 18.5 24.96 Extend 6m left & 0.5m right
Cv087C 05 18 0 Extend 6m right
Cv0798B 1.2 16.5 0 Extend 1.5m left
CV079A 1.2 16.5 0 Extend 1.5m left
Cv079cC 0.15 0 Remove culvert
Cv079D 0.15 0 Remove culvert
CV078A 1.2 16.5 0 Extend 1.5m left
Cv0788B 19.5 0 Extend 1.5m left
Cvo78cC 19.5 0 Extend 1.5m left
Cv078D 22 0 Extend 2m right

Replace with new length of
CvQ076 1 11.5 0 11.5m

Replace with new length of
CV072B 1.2 17.5 0 17.5m

Replace with new length of
Cv072C 1.2 17.5 0 17.5m

Replace with new length of
CV072A 1.2 17.5 0 17.5m
CV060A 16.5 0 Extend 1.5m left
CV0608B 16.5 0 Extend 1.5m left
CV0598 0.5 16.5 0 Extend 3.5m left & 1m right
CVO59A 0.5 16 0 Extend 3m left & 1m right
CV059C 0.5 16.5 0 Extend 4m left & 0.5m right
CV059D 0.5 16.5 0 Extend 4m left & 0.5m right
Cv0578 0.5 16.5 0 Extend 1.5m left
CV057C 0.5 16.5 0 Extend 1.5m left
CVO057A 0.5 16.5 0 Extend 1.5m left
BG50A 1.2 335 24.96 Extend 15.5m left
BG50B 1.2 32 24.96 Extend 14m left
CVO049A 1.2 24.5 24.96 Extend 5.5m left & 4m right
CV049B 1.2 24.5 24.96 Extend 4.5m left & 5m right
CVO030A 1 16 0 Extend 1m left
CV030B 0.5 16 0 Extend 1m left

.4




07-HCAA-CA4-0050 -4 -

To avoid the potential of serious harm to fish and their habitat, we are recommending that
the following mitigation measures be included into your plans.

e Ifin-stream work is required during the open water season it should be completed
in the dry by de-watering the work area and diverting and/or pumping flows
around cofferdams placed at the limits of the work area.

o Existing stream flows should be maintained downstream of the de-watered work
area without interruption, during all stages of the work.

o A fish stranding program should be implemented if necessary by a qualified
fisheries person , who is experienced in this area, immediately following isolation
and prior to de-watering to ensure that fish are removed from any dewatered area
and released alive immediately downstream of the work area.

o Flow dissipaters and/or filter bags, or equivalent, should be placed at water
discharge points to prevent erosion and sediment release.

o Silt or debris that has accumulated around the temporary cofferdams should be
removed prior to their withdrawal.

Provided that these mitigation measures are incorporated into your plans, the Program is
of the view that your proposal will not result in serious harm to fish. No formal approval
is required from the Program under the Fisheries Act in order to proceed with your
proposal.

If your plans have changed or if the description of your proposal is incomplete, or
changes in the future, you should consult our website (http://www.dfo-mpo.gc.ca/pnw-
ppe/index-eng.html) or consult with a qualified environmental consultant to determine if
further review is required by the Program.

Please notify this office at least 10 days before starting your project. A copy of this letter
should be kept on site while the work is in progress.

If you have any questions, please contact Georgina Williston at our Yellowknife office at
867-669-4927, by fax at 867-669-4940 or by email at geogina.williston@dfo-mpo.gc.ca.
Please refer to the file number referenced above when corresponding with the Program.

Yours sincerely,

TP

Stu Niven
Senior Fisheries Protection Biologist
Fisheries and Oceans Canada

Georgina Williston- Fisheries and Oceans Canada
Bevin LeDrew- Sikumiut Environmental Management Ltd.
Tessa Mackay- Hatch
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Fisheries and Oceans Péches et Océans

Canada Canada

Suite 301 — 5204 59" Ave. Ourfile  Notre référence
Yellowknife NT, X1A 1E2 NU-07-0050
February 20, 2015

James Millard

Environmental Manager

Baffinland Iron Mines Corp.

275 Upper Middle Road East Suite 300
Oakville, ON L6H 0C3

Dear Mr. Millard:

Subject: Implementation of mitigation measures to avoid and mitigate serious
harm to fish - Mary River Project, Tote Road Realignment.

The Fisheries Protection Program of Fisheries and Oceans Canada received your proposal
on Februaryl 5, 2015.

Your proposal has been reviewed to determine whether it is likely to result in serious
harm to fish which is prohibited under subsection 35(1) of the Fisheries Act.

Y our proposal has also been reviewed to determine whether it will adversely impact
listed aquatic species at risk and contravene sections 32, 33 or 58 of the Species at Risk
Act (SARA).

Our review considered the following:

o Letter from Baffinland Iron Mines Re: Mary River Project — Request for Advice on
Realignment of Tote Road at Culvert CV076, Km 53 Tote Road, DFO File dated
February 15, 2015 and submitted by James Millard with 1 attachment.

e Attachment 1 - Mark-up of proposed field change, Drawing H349000-3000-10-012-
0073

We understand that you propose to:

o Realign the existing Tote Road at Culvert CV076, 160 meters upstream from the
existing crossing and install one culvert which is 1.2m in diameter and 18 m in
length.

» Install culverts during the winter months when the stream is frozen to bottom.

e Remove existing culvert from the old Tote Road alignment.

Since there are no SARA species or their habitats identified in the project area, no
additional approvals under S4RA will be required for your proposed activities.

To avoid the potential for serious harm to fish that is prohibited under the Fisheries Act,
the mitigation measures set out in your project plans are to be followed.

il d
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NU-07-0050 -2-

Provided that you implement the required mitigation measures for your project, and
follow the guidance available on the DFO website at http://www.dfo-mpo.ge.ca/pnw-
ppe/measures-mesures/index-eng.html, the Program is of the view that your proposal
should not result in serious harm to fish or contravene sections 32, 33 or 58 of the Species
at Risk Act. No formal approval is required from the Program under the Fisheries Act or
the Species at Risk Act in order to proceed with your proposal.

It rernains your responsibility to ensure you avoid causing serious harm to fish in
compliance with the Fisheries Act, and that you meet the requirements under the Species
at Risk Act as it may apply to your project. If your plans have changed or if the
description of your proposal is incomplete, or changes in the future, you should consult
our website (http://www.dfo-mpo.gc.ca/pnw-ppe/index-eng.html) or consult with a
qualified environmental consultant to determine if further review is required by the
Program.

Please be advised that it is also your Duty to Notify DFO if you have caused, or are about
to cause, serious harm to fish that are part of or support a commercial, recreational or
Aboriginal fishery. Such notifications should be directed to http://www.dfo-
mpo.pc.ca/pnw-ppe/violation-infraction/index-eng.html.

A copy of this letter should be kept on site while the work is in progress. It remains your
responsibility to meet all other federal or territorial requirements that apply to your
project.

If you have any questions, please contact Georgina Williston at our Yellowknife office at
(867) 669-4927, by fax at (867) 669-4940, or by email at georgina.williston@dfo-
mpo.ge.ca. Please refer to the file number referenced above when corresponding with the
Program.

Yours sincerely,

v

Julie Dahf
Regional Manager, Regulatory Reviews
Fisheries Protection Program

cc.

Georgina Williston- Fisheries and Oceans Canada
Oliver Curran-Baffinland Iron Mines Corp.

Erik Madsen-Baffinland Iron Mines Corp.

Canadi
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Fisheries and Oceans Péches et Océans
Canada Canada

5204-50" Avenue
Yellowknife, NT

XI1A 1E2
Your file Vorre référence
December 9, 2014
Our file Notre référence
NU-07-0050

Baffinland Iron Mines Corp.

Attention: Jim Millard, Environmental Manager
2275 Upper Middle Road, Suite 300

Oakville, ON

L6H 0C3

Dear Mr. Millard:

Subject: Implementation of mitigation measures to avoid and mitigate impacts to
fish and fish habitat and listed aquatic species at risk — Mary River
Project

The Fisheries Protection Program (the Program) of Fisheries and Oceans Canada
received your proposal on November 27, 2014,

Your proposal has been reviewed to determine whether it is likely to result in serious
harm to fish which is prohibited under subsection 35(1) of the Fisheries Act.

Your proposal has also been reviewed to determine whether it will adversely impact
listed aquatic species at risk and contravene sections 32, 33 or 58 of the Species at Risk
Act (SARA).

Our review considered the following:

o Letter from Baffinland Iron Mines RE: Realignment of Tote Road at Culvert
CV099. Dated November 27, 2014 and submitted by James Millard, with 1
attachment.

e Auachment 1- Mark up of proposed field change, Drawing H349000-3000-
10-012-0052

We understand that you propose to:
¢ Realign the existing Tote Road and install one 2 metre diameter culvert in the
stream bed and two 1.2 metre overflow culverts. Culverts will be
approximately 27 metres in length.

ool
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¢ Install culverts during the winter months when the stream is frozen to bottom.
¢ Remove existing culverts along the old Tote Road alignment.

Since there are no SARA species or their habitats identified in the project area, no
additional approvals under SARA will be required for your proposed activities.

To avoid the potential for serious harm to fish that is prohibited under the Fisheries Act,
the mitigation measures set out in your project plans are to be followed.

Provided that you implement the required mitigation measures for your project, and
follow the guidance available on the DFO website at hitp://www.dfo-mpo.gc.ca/pnw-
ppe/measures/index-eng.html, the Program is of the view that your proposal should not
result in serious harm to fish or contravene sections 32, 33 or 58 of the Species at Risk
Act. No formal approval is required from the Program under the Fisheries Act or the
Species at Risk Act in order to proceed with your proposal.

It remains your responsibility to ensure you avoid causing serious harm to fish in
compliance with the Fisheries Act, and that you meet the requirements under the Species
at Risk Act as it may apply to your project. If your plans have changed or if the
description of your proposal is incomplete, or changes in the future, you should consult
our website (hitp://www.dfo-mpo.gc.ca/pnw-ppe/index-eng.html) or consult with a
qualified environmental consultant to determine if further review is required by the
Program.

Please be advised that it is also your Duty to Notify DFO if you have caused, or are about
to cause, serious harm to fish that are part of or support a commercial, recreational or
Aboriginal fishery. Such notifications should be directed to http:/www.dfo-
mpo.gc.ca/pnw-ppe/violation-infraction/index-eng.himl.

A copy of this letter should be kept on site while the work is in progress. It remains your
responsibility to meet all other federal or territorial requirements that apply to your
project.

If you have any questions, please contact Georgina Williston at our Yellowknife office at
867-669-4927 or by email at Georgina.Williston@dfo-mpo.gc.ca. Please refer to the file
number referenced above when corresponding with the Program.

Yours sincerely,

Julie Dahl
Regional Manager, Regulatory Reviews
Fisheries Protection Program

cc. Oliver Curran- Baffinland Iron Mines
Erik Madsen - Baffinland Iron Mines
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Fisheries and Oceans Péches et Océans

Canada Canada
5204-50" Avenue
Yeliowknife, NT
XI1A 1E2
Your file Vatre référence
Octaober 27, 2014
Our file Notre référence
NU-07-0050

Baffinland Iron Mines Corp.

Attention : Jim Millard, Environmental Manager
2275 Upper Middle Road, Suite 300

Qakville, ON

L6H 0C3

Dear Mr. Millard:

Subject: Implementation of mitigation measures to avoid and mitigate impacts to
fish and fish habitat and listed aquatic species at risk — Mary River
Project

The Fisheries Protection Program (the Program) of Fisheries and Oceans Canada
received your proposal on October 17, 2014.

Your proposal has been reviewed to determine whether it is likely to result in serious
harm to fish which is prohibited under subsection 35(1) of the Fisheries Act.

Your proposal has also been reviewed to determine whether it will adversely impact
listed aquatic species at risk and contravene sections 32, 33 or 58 of the Species at Risk
Act (SARA).

Our review considered the following:

¢ Letter from Baffinland Iron Mines RE: Realignment of Tote Road at Culvert
CV225B. Dated October 16, 2014 and submitted by James Millard, with 2
attachments.

¢ Attachment 1- Mark of proposed field change, Drawing H349000-3000-10-
012-0139

e Attachment 2- Project Wide, Civil Standard Drawing, Typical Culvert Detail,
H349000-1000-10-041-0003

We understand that you propose to:

¢ Realign the existing Tote Road and install two new 1.2 metre culverts in
the stream bed and one 1.0 metre culvert 45 m away as an overflow.
Culverts will be approximately 27metres in length.

Canadi
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e Install culverts during the winter months when the stream is frozen to
bottom.

+ Remove the two existing 1.2m culverts along the old Tote Road
alignment.

Since there are no SARA species or their habitats identified in the project area, no
additional approvals under SARA will be required for your proposed activities.

To avoid the potential for serious harm to fish that is prohibited under the Fisheries Act,
the mitigation measures set out in your project plans are to be followed.

Provided that you implement the required mitigation measures for your project, and
follow the guidance available on the DFO website at http://www.dfo-mpo.gc.ca/pnw-
ppe/measures/index-eng.html, the Program is of the view that your proposal should not
result in serious harm to fish or contravene sections 32, 33 or 58 of the Species at Risk
Act, No formal approval is required from the Program under the Fisheries Act or the
Species at Risk Act in order to proceed with your proposal.

It remains your responsibility to ensure you avoid causing serious harm to fish in
compliance with the Fisheries Act, and that you meet the requirements under the Species
at Risk Act as it may apply to your project. If your plans have changed or if the
description of your proposal is incomplete, or changes in the future, you should consult
our website (http://www.dfo-mpo.gc.ca/pnw-ppe/index-eng.html) or consult with a
qualified environmental consultant to determine if further review is required by the
Program.

Please be advised that it is also your Duty to Notify DFO if you have caused, or are about
to cause, serious harm to fish that are part of or support a commercial, recreational or
Aboriginal fishery. Such notifications should be directed to hutp://www.dfo-
mpo.gc.ca/pnw-ppe/violation-infraction/index-eng.html.

A copy of this letter should be kept on site while the work is in progress. It remains your
responsibility to meet all other federal or territorial requirements that apply to your
project.

w3
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If you have any questions, please contact Georgina Williston at our Yellowknife office at
867-669-4927 or by email at Georgina.Williston @dfo-mpo.gc.ca. Please refer to the file
number referenced above when corresponding with the Program.

Yours sincerely,

Julie ]
Regional Manager, Regulatory Reviews
Fisheries Protection Program

ce. Oliver Curran- Baffinland Iron Mines
Erik Madsen — Baffinland Iron Mines
Stu Niven — Fisheries and Oceans Canada
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SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSIING 1D:

cCvizs—
Fiakd Crew: Date: Tima:
Mot Nia o Jee7, iS5 20:28

LOCATION Datum: m B 7 Zone: 7.?1’./
Easting (m): Norcthing (m): Elavstion (from mapping): Other notes:
CURRENTWEATHER: Wind: Air Temp: 2 AC‘ Pracipitation: M doud Cover [X): 3/4

Recent Waather Events:

it
During Construction {usl-CanstructloD

CONSTRUCTION Construction Phass {ciecle ona): Pre-Construction

Type of Activity: Equipment I Usa:

Duts Construction Began:

lathe croming location changing? (1.2, Is the crossing ing up ord of ts origina! location? How far? Which direction?)
N /50 mn -

SITE SKETCH, NOTES, REMARKS: (i.e. high water table, high turbidity/natural bank

P C/&J wu}U, e ysible Arbnﬂ/.
’ !\Iu',’ufa{ 050N

» x7 o s '(? (m"l)

, water coler, char observed in stream, algae in water, etc.)

Substrats Pasticles % Araal Coverage (est.) D 3 Riparian Vegatation and Shading (describe):
% sand/siit/clay (<2mm) . 1
Kppvel 2-6amm) — 1O 2¢ .

% cobbla {64 - 256 mm) — ?cg 501,

% boulder (> 255 mm)
% bedrock

IN SITU TURBIDITY READINGS {compiete at least one measurement upstream and downstream of crossing}

Matsr Maks and Model:

Location Distanca from Turbidity Time Location Distance from Turbidity Time
erossing {m) (NTU) cronaing (m) {NTU)
Upstream S_O 1,3 ) 3 }9,’ 3$’ Upstream
Crossing Crossing
< 9.3 20us” "
FLOW ESTIMATES Location :
Us
High Water Width {m}): Distance between points (m): i 3
FLSY
Woetted Channel Width: 5 - Time (min): %5 !

Surface velocity estimate:

e 0./S m 0.2725, s

Average Velocity (0.8 2 Surface Velocity} (v} =

Note {1} -depends on substrate composition: 0.8 for rough, loose rocks or coarse graved / 0.9 for smooth mud, sand, or hard pan rock

PHOTOS: fupstream, crossing, downstream)

NOTES:
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SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE
3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING 1D:
v Zbg
Fleld Crew: Data: Time:
M&k { M'ﬂc\_ Tt 7, 200 Z): 04
LOCATION Datum: N w % } 1one: /ﬂ L-J
Ensting {m): O? q Ll %ci,z l a MNorthing (m): ? ' %Z gs ’0 Elavation {from mapp{nglzg.gc I Cthar notes:
CURRENT WEATHER: Wind: Nie Temp: @ . Pradpitation: Cloud Cover (X):
g 5 c Ni L ?/g
Recant Waather Events: D{ y Frt.‘; L‘b + -
CONSTRUCTION Construction Phasa (circle one): PreConstruction During Construction m
Type of Activity: / Equipment in Usa: ,,.-"""-F-
Data Construction Began: -
L
I3 the crossing location changing? {le. is the Ing ing up ord of its original location? How far? Which direction?)
fom u/$
SITESKETCH, NOTES, REMARKS:{l.e. high water table, high turbidity, natural bank erosion, water color, char ohserved in stream, algac In water, etc.)
~ o “L‘T o q-‘l,/
Ccatvets A28 081)
’ M'J F/ULJ -}k;uuyl\ fu’uqls, undgr bf-'i)‘f/t Sj//
Substrats Particles % Areal Covarage (est) Riparian Vegetation and Shading [describa):
X sand/st/etay (<Imm) - @ 7.
; Y%gravel 2-63mm} 2 ot 3:\4..!&
% cohble {64 - 256 mm) — L= 7:
% bouldes (> 256 mm}
% bedrock
IN SITU TURBICITY READINGS {complete at least one st and d cam of crossing}
Mutsr Maks snd Madel:
Locati D from Turbidity Tima Location Distanca from Turbidity Time
crossing (m} (NTU) crmsing (m) (NTL}
Upstream Upstream
. /0o 8.5 259
Croasing Crouing
A Y6. % 2017
Dvwmstrm }J F’O(,_\ Downstream
FLOW ESTIMATES Loention
None VIS ;
High Water Width {m): Distance between pointa {m):
Waetted Channel Width: 30 Tima [min): /
Approx. Aversgs Dapth: Surfsce welocity estimate:
12"~ 39, - ZSm/s.
Average Velocity (0.9 M surface Vefocity} (v} =
Nete (1) - depends on sub position: 0.8 for rough, keose rocks or coarse gravel / 0.9 for smooth mud, sand, or hard pan rock

PHOTOS: {upstrsam, crossing, downstream)

NOTES:

ne

Y



SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Form A June 4, 2008

CROSSING ID:

BGD‘(

S M e t AV & T Tune 7,200 | 27230
LDCATION Datum: NA’D -63 Zone: / ? L./

Ezsting {m): @7q .5 Oﬁ é?& Narthing (m): _‘7'.-57_._”0 . Elevation (from mappingk: 5- %/ Other notes:
CUHRENT WEATHER: Wind: Alr Tamp: 2 Predpitation: N Ooud Cover (X): 7/g

Hecent Waather Events: D M G:l'"a‘\b?

CONSTRUCTION Construction Phasa (drde one]: PreConstruction During Construction  (_ Post-Construclion )

Typa of Activity: Equipment in Use:

Date Construction Began:

is the crassing location changing? {Le. is the ing ing up ord of its original locatlon? How far? Which direction?}

SITE SKETCH, NOTES, REMARKS: (i.e. high water table, high turbidity, natural bank ernsion, water color, char abserved In stream, algae In water, etc}

~ sk C-’\/Jﬂhs\a 04"\/.;

= oleor V“J-’\/ ’

Substrats Particlas % fest) vs [~%, § Riparian Vegatation wnd Shading {describe):
% sand/sitt/cay [<SFm) = iy o B s s
Kgrovel (Z-64mm) — 30 20 D rasy
% eobble {64 -256 mm) ~ 25 o
% bouldar {> 256 mm)
% badrock
IN SITU TURBIDITY READINGS {complete st least one messuremdnt upstream and downstream of crossing)

Metar Make snd Modsl:

Location Distanca from Turbidity Time Location Distance from Turbidity Time
crossing (m) NTU) erossing (m) (NTU}

Upstream Upstream
80 1.4 2. 37

= 2 M 6 (2109 | T

Bwnstrm 5@ 3 2«} L“ Downstraam

FLOW ESTIMATES Lacation : '/S
High Water Width (m): Distancy between points {m):
Watted Channal Width: - Time (minj: /
Y

Approx. Aversge Dapth: 9 Surface velocity estimate:

SV ’ ) / >

Aversge Velocity (0.3 (M x surface Velocity) (V) =

Note (1) - depends on sul position: 0.8 for rough, loote rocks or coarse gravel / 0.9 for smooth mud, sand, or hard pan rock
PHOTOS: [up A ing, d )

NOTES:




P:L,f
y s
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SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING ID:

Be (74
Fleld Crew: Data: Time:
HM*M},Q Turn. F77y 2.5 o
LOCATION Datum: N ’{_0 83 Zone: ,7 o/
Easting [m): 019 -3'-1 g?o. u kllm';ln’; -{"3:9'3'5‘9 - Elevation (from mapping): Other notes:
H H smp: H oreacd H
CURRENT WEATHER: Wind: Alr Temp! T Precipitation !\/ Cloud Cover (%) '?_'_/f
Recent Waathet Events:
by W

CONSTRUCTION Construction Phasa (cdrde ons): PreConstruction During Canstriction @
Type of Activity: Equipment in Usa:

Dats Construction Began:

ls the crassing Jocation changing? {Le. Is the crosting moving upstream or downstream of its original location? How far? Which direction?)

SV

mll\’ﬂtﬂﬂﬁ. 7mmns= {l.e. high water table, high turbidity, natural bank erosion, water color, char observed in stream, algae tn water, etc)

- qﬁwra:% {-\,,lofd

- gey/gein ko
- 5)13\,\-\’ fa_ en b e 8i1 1

Substrate Particles

=70
%gravel 2-6amm) - 2 O
% cobble (64 -256 mm) . /O
% boulder {»256 mm) —

%‘ orajs

Riperisn Vegatstion and Shading (describe}:

IN SITU TURBIDITY READINGS {complete at least one measurement upstream and dewnstream of crossing)
Mater Make and Modek:

L i Dk from Turbidity Time Lecation Distanca from Turbldity Time
aussing (m) INTU) cressing {m) {NTU}

Upstream Upstream

s o /T 2182
Crossing — Crossing

Z .S [uss
Dwnstrin Downstream

5O /1 2459
FLOW ESTIMATES Location :

PS5
High Water Width {m]: Distances batwesn points (m}:
B
Watted Channel Width: Time [min): I
Apprax, Average Depth: Surface valocity estimate:
0.9 0.2 /s
avarsge Velocity (0.8 (M Surtace Velocty) (v) =

Note (1) - depends on sut position: 0.8 for rough, loose rocks or coarse gravel [ 0.9 for smocth mud, sand, or hard pan rock
PHOTOS: (up Y ing, d i)

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Farm A lune 4, 2008
CROSSING ID:

BGZ5
Field Crow: Date: Time:
MM*/\/M‘L 7@1 7//( 2219

LOCATION Datum: NAVD S& Zone: / 7 &\/
Eﬁ'“?(':}' 70287 lxt&!;ll(m):s 7637 Elevation {from mapping): S5 Other notes:
CURRENT WEATHER: Wind: Alr Tamp: 2 Pfodpnaﬁcm.l\/ Coud Cover (X): 7/J
Recant Waather Events: 0 ~ ".r;-e 6\\{_\/
CONSTRUCTION Construction Phase [cirdde ene): Pre-Construction During Construction @
Type of Activity: Equipment In Use:

Data Construction Began:

Is the crossing location changing? (i.e. I the crossing ing up ord of its original location? How far? Which direction?)

SITE SKETCH, NQTES, REMARKS: (i.e. high water table, high turbidity, natural bank erosion, water color, char cbserved In stream, algae in water, etc.}

- veg horbid
..F{,{.i u\p‘:,}r(_ﬂ.\/\

Substratn Particles % Arssl Cov ¥ V-S| ?DS/ Riperian Vegetation snd Shading (describe):
% san 'day {«2mm)} FOD /Dé_
% gravel (2 - 68 mm) j a5
% cohble {64 - 256 mm}
% boulder {> 256 mm)
% bedrock

IN SITU TURBIITY READINGS {tomplete at least one measurement upstreams and downstream of crossing)
Mater Make and Model:

Location Distancs from Turbidity Thne Location Distanca from Turbidity Time
crossing {m} INTU} cronzing {m) {NTU)
Upstream . Upstream
2,15 g, 2223
e z s 22.79 | T
Dwnstrm Downstream
s [ H 12:25
FLOW ESTIMATES Loeatian : D 5
High Water Width {m): Distance betwsen polnts {m):
Wotted Channel Width: ,0 (US), ?(03) Tims [min): /
Approx. Depth: Surface velocity estimate:
Average O ) _} O M/S
Avarage Velocity (0.5 U surface Velocity} (v) =

Note {1) - depends on sut position: 0.8 for rough, loose rmcks or coarse gravel / 0.9 for smooth mud, sand, or hard pan rock

PHOTOS: {upstream, crossing, downstream)

1910 s 1T, 1924

NOTES:

P,

sty
1924



SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Form A lune 4, 2008

CROSSING {D:

b vy

Fiald Crew: Date: Timae:
HM*/\/aﬂa\ Ton 7/r5" 223y

LOCATION Datum: A/ m S 3 Zone; /-7 LJ

LE:&; ,‘;‘lg’ 5 | 339 ’ernh_Ir _I?";l‘} 5% Elevation (from mapping}): S..O 4 Dther notes:

CURRENTWEATHER: Wind: Alr Tomp: ’ Precipitation: N Cloud Cover (%): 7/8

Recent Waather Events: WM \’IU‘M kW .

CONSTRUCTION Comtruction Phase {cirde one}l: Pre-Construction During Construction 4&%

Type of Activity: Equipmant in Use:

Date Construction Begam:

hanging? (.. Is the crossing moving upstream or downstream of its original location? How far? Which direction?}

2m DS

It the

SITESKETCH, NOTES, REMARKS: {l.e. high water table, high turbidity, natural bank erosion, water color, char abserved in stream, algae In water, etc.)
- S aa 67 lao'\krbi \‘{5\(\"" o ;\'\:r/\
— e d il 5 '\‘H\( 8
L oeecrer wps dree

- -

Substrata Partides % Areal Covarage (est.) UG . o Riparlan Vegetation and Shading [describe}:

%33 {<2mm) [Te %; -

% gravel {2 - 54 mm) s r‘i’ N//l

% cobble {64 - 256 mm])

% boulder (> 256 mm)

% badrock ‘
iN SITU TURBIDITY READINGS {enenplete at feast one measurement upstream and downstream of crotsing]
Matar Maka and Model:

Location Distancs from Turkidity Time Loeation Pistance from Turbldity Time
crossing {m) {NTU) crousing (m) (NTU}

Upstream Upstream

GO -1 22,45
Cressing - Crossing

i 3¢.< 22:4)
Dwnstrm . Downstream

6O .2 |2r:43
FLOW ESTIMATES incation : D S
High Water Width {m}: Distance betwesen pointa (m):
Watted Channel Whith: % Time {min): I

A D 2 Surface astimate:
Approx. Average Depth: -'g walocity o (ha /_/‘.Jw)
Average Valocity (0.8 (M 5 surface Velocity] (v) =
Note (1} -depends on sul position: 0.8 for rough, loose rocks or coarse gravel /0.9 for smooth mud, sand, or hard pan rock
PHOTOS: | am, eroasing, downstream)
o2 aL A

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Form A June 4, 2008

CROSSING 1Dz

BG 32

T LT Fe s [ z2:so

LOCATION Datum: NM 6— 3 Zome: l 7U

e "istedC W KNS 5290 0 | Semon fommemion ) g orher nores:
CURRENTWEATHER: Wind: Alr Temp: 1,{} Precipitation: ,\/ Coud Cover (X): 7 /8,

Recent Waathar Events: kDH F 2 Uf' _

CONSTRUCTION Construction Phass (clrche onal: Pre-Construction During Construttion @

Typs of Activity: Equipment in Usa:

Data Construction Began:

ls tha crossing focstion changing? (1 e. ki the crossing dng up 1 or d of its original lecation? How far? Which direction?)

SITE SKETCH, MOTES, REMARKS: {Le. high water table, high turbidity, J bank ion, water color, char chserved In stream, algae in water, etc)

—Clter wal~
<« pHle beal evasion

- »

Substratn Particles Arssl Covarage {est.) Vs w Hiparisn Vegutation and Shading [describe):

¥ arags

% gravel {2 - 64 mm)
% eobhle (64 - 256 mm)
% boulder {> 256 mm)

% bedrock
N SiITU TURBICITY READINGS {complete at Jeast one R and d eatn of credslng)
Fatar Make and Model:
1 I Di from Turbidity Tinme Location Distanes from Turbidity Time
crossing {m} {NTU} crossing (m) {NTU}

Upstream

Vi J.8 zrss |

Croasing 2' L{ L' L? -TS_P Crossing

Dwnstrm 7;’ '—’_ ? 22_57 Downstream

FLOW ESTIMATES Lecation :

PS5

High Water Width {m): Dittance betwesn polats (m):

Watted Channal Width: Tima [min): Fi

1S m

Approx. Aversge Depth: 0 Lm Surface welocity estimate: a_,’ m/s

Aversge Velocity (0.3 1 x Surface Velocity) (v) =

Nete {1) - depends on sub pasition: 0.8 for rough, loose rocks or coarse gravel / 0.9 for smooth mud, sand, or hard pan rock
PHOTOS: [upstrsam, crossing, downstream)
-
Loy b 6L S

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE
3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING 1D:
CVods
M ech +Nne " Tan THE "33 30
oo M AAD §S = My
Wngo, 1M a3 N1 533 7 1 I e
CURRENT WEATHER: Wind: Alr Temp: O 3 o Predphation: N doud Cover (%): 6/3
Recent Waeather Events: D r—‘l F M\_ QX
CONSTRUCTION Construction Phas (circle ona): PreConstruction During Construction @
Tyre of Activity: Equipment In Usa:
Data Comstrustion Began:
la the crosing | hanging? (Le. I the crossing moving up or d of its criginal location? How far? Which direction?)

fOr US

-

SITE SKETCH, NOTES, REMARKS: {l.e. high water table, high turbidity, natural bank erosion, water color, char cbserved in stream, algae In water, etc.)

= ar water
~ o el 'Ae,cL

\

Substrats Particles % Areal est.} Ve [r 3 Riparian Vegutation and Shading (describe):
sift/day {«2mm) s"

% gravel (2 - 64 mm} [4) - 30 /

% cobble {64 - 256 mm) ~ 28 N /‘1

% boulder [> 256 mm) [

% bedrodk
IN SITU TURBIDITY READINGS (complzte at least one t ups and d eam of crossing)
Matar Make and Model:

Locatl D from Turbidity Time Location Distanca from Turbidity Time
crossing {m} {nTu) erossing [m) {NTU)

Upstream 6 Upstream
Crossing O 7 5 Crossing
Dwnstrm Downstream

75 4 O
FLOW ESTIMATES Locatien :

173
High Water Width {m): Dittance batwsen points [m):
Watied Channel Width: S Tiw [min): !
Appron. Averags Depth: Surfacs velocity estimate: .
0 _Lo"'\ 0 S / S
Avaraga Velocity (0.8 1) x surfaca Velocity) (v} =

Note {1) - depends on substrate composition: 0.8 for rough, loose rocks of coarse gravel / 0.9 for smooth mud, gand, or hard pan rock

PHOTOS: {upstresm, crossing, downstream)

Ly q il

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE
36 Turbidity Monitaring Data Form A June 4, 2008
CROSSING (D:
CVoys
Fistd Crow: Date: Time:

LOCATION Datum: N A D % 3 Zone: /7“

Ensting (m): Nmﬁu?ll’m}-s_ 3, 2y Elevstion {from mapping): S 7 -2 Othar notes:

gﬂn&n‘g\rf%ﬂg% N Alr Temp: o C_ Precipitation: N Cloud Cover {X): m ',/3

Ascent Weather Events: V \‘\1 "\: ‘f_@ \ ')(

CONSTRUCTION Comstruction Phasa [cirde one): Pre-Construction During Construction

Type of Activity: Equipment In Use:

Dste Construction Began:

Is the ing location changing? {Le. s the croxing moving upstream or downstream of its original location? How far? Which direction?)

N A

SITE SKETCH, NOTES, REMARNS: {Le. high water table, high turbidity, natural bank erosion, water color, char sbserved In stream, algae In water, etc.}
- Fam‘-( Clean~ Mo
e o Hle comsion (,j vevel /:-o bble be A)

Substrats Particles % Arval {est) VS s Riparian Vegutation snd Shading [describe):
X ST TS ~—= |

% gravel [2-64 mm)  17) %0 ~ viL /.‘Hlt 5/‘4{8

% cobble [64-256 mm)  § .0 V\[

% boulder (> 256 mm)

% badrock
IN SITU TUHBIDITY READINGS {complete at least one measurement upstream and downstream of trossing)
Mater Maks and Model:

Locati D from Turbidity Time Locatian Distznce from Turbidiy Time
crossing (m) {NTU) crossing {m) (NTY)

Upstream Upstream

15 /-2 025
Crossing ; Crossing

0 / H 027
Dwnstrm P Downstream

75 3.9 0029
FLOW ESTIMATES Location :

DS Sm
High Water Width {m}: Distance betwsen points (m):
Wettsd Channel Width: 3 Tima {mia): Fi
%Y
Approx. Avarage Depth: Surface velocity estimaty;
0.5, V1m/s
Average Velodity (0.8 i surface Vetocity) (v) =

Note {1) - depends on substrate composition: 0.8 for rough, Joose rocks or coarse gravel / 0.9 for smocth mud, sand, or hard pan rock

PHOTOS: {upstream, crossing, downstream)

S180% — 1§29

NOTES:




——

SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE
—_— e N VIRUNIENT STANUARL

36 Turbidity Monitaring Data Form A June 4, 2008
CROSSING ID: CV 0 9 ?
Flald Crow: - Date: Time:

M ool s N ‘n oo Tenr 3//3_— /00

LOCATION Datum: Nﬂ,p SS Zone: ‘l7 PJ
U REIT 2N Ve TR s’ i =
CURRENTWEATHER: Wind: Alr Temp: ﬁ Pracipitation: N doud Cover (%): A/

Recent Weather Events: D/\f /"'P‘Jlltf

.
During Construction W

CONSTRUCTION Construction Phase {cirde one): Pre-Construction

Typs of Activity: Equipment in Use:

Dste Construction Began:

lathe crossing Incation changing? [Le. Is the crossing moving upstream or downitream of its vriginal location? How far? Which direction?)

iy 70 m N

SITESKETCH, MOTES, REMARKS: (i.e. high water table, high turbidity, natural bank erasion, water color, char observed In stream, algae in water, etc.]

- Cleor "-“Lfr-

~ he e Slia (rm,L,Y Ine.c&)

Riparian Vegstation and Shading {destribe):

NA L wevtsetatys o

Substrats Particles % Amal

% gravel {2 - 64 mm) &3
% cobble (64 - 256 mm}) Sa
% bouldar (> 256 mm)

% bedrock

IN SITU TURBIDITY READINGS (complete at least one messurement upstream and downstream of crotaing)

Mater Maka shd Model:

Location Distancs from Turbidity Time Location Distanca from Turbldity Time
trossing (m) {NTU} Tossing (m) (NTU}
Upstream - y Upstream
b §. | 1:as”
= 0 q44  |ror |
Dwnstrm . Downstream
yole! L% /-
FLOW ESTIMATES Locstion : (/ S
High Water Width {m}: Distance betwesn points (m):
Wetted Channel Wiith: Tima [{min): 7
25 A
Approx. Averaga Depth: Surfacs velocity estimate:
0.4 m 0. 7?‘1/ S
Average Veiocty (0.8 (M u surface velacity) (v} =
Note {1) - depends on sub : 0.8 for rough, loose rocks or coarse gravel / 0.9 for smooth mud, sand, or hard pan rock
PHOTOS: (up ing, d )

Lig>

L1439




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSHNG 1D: C,l ' '
Field Crew: Date: Time:

ﬂ,ou.](.‘f ANaa JJN, 5”‘70/3- 03'3%
LOCATION Datum: ,\l A‘l) g% Zone: I ?b\f
Ensting [m): %0 .SQO?-?° w Northing {m): q_l m O:H.n M Elevation {from mapping): "Eﬁ‘?' i Other notes:
CURRENTWEATHER: Wind: Alr Temp: Precipitation: Cloud Caver {X):
*ic N /%

Recant Weather Events: 9(4 F{t y\. Qt
CONSTRUCTION Cofstruction Phasa {circle onej: Pre-Construction During Construction MW
Type of Activity: Equipment in Use:

Dsts Construction Began:

isthe crossing location changing? (L. I the erossing moving upstream or downstream of Its osiginal location? How far? Which direction?)

ro ma,cmtw"( nlery 12’.. L(-,c_ L T colel

SITE SKETCH, NOTES, REMARKS: (iL.e. high water table, high turbidity, Aaturat bankemslcn water eolor, char observed in stream, algae in water, etc)
A ——————

lo {
, \@, 6“ % ytltow [udoy s
ok ML( cled

vis 1S

Suibstrate Particles % Arwal Covmrage [est.)

13 g- Riparian Vegetation snd Shading {describe):

% sand/slit/day [<2mm) ~ % t; 1‘ 6 0

%pavel (2-64mm) — "

% cobble [64 - 256 mm) ~ Zé - | '51 /
% boulder {> 256 mm)

% bedrock

IN SITU TURBIDITY READINGS (tomplete at least one measurgment upstream and downstream of crossing]
Matar Make snd Model:
Location Distance from Turbidity Time Location Distanca from Turbidity Tima
cressing (m} iNTU) crossing {m) {nTU)

Upstream . Upstraam

20 9\ buz
Crossing Crossing

O 13,0

Dwmstrm Downstream

[ow 1§.0
FLOW ESTIMATES Loeation :
High Water Width (m): / Distance betwsen points (m):
Watted Channsl Width: Time [min}: Fi

Lm
Approx. Avarage Depth: \ Surface velocity estimate;
y! ~D.2ZSm/fs
Aversgs Valocity (0.8 (1 surface Velocity) (v) =

Hote (1) - depends on sub pasition: 0.8 for rough, loase rocks or coarse gravel / 0.9 for smocth mud, sand, or hard pan rock

PHOTOS: (upstream, cressing, downstream)

1333, 1634, 43z




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE
3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING ID:
BGso
Fiald Crew: Date: Time:
Muke + N e § 201§ Y: 3¢
LOCATION Datum: Zone:
i MAC £3 7
Exsting (m): %O, l?""‘?’% Northing 3’."’” , i q° Elavstion {from mapping): S“’q y Other notes:
+ Wind: smp: 2 r (%):
CURRENT WEATHER: Wi Air Temp: -7 PndpillﬂoRJ N Cloud Caver [%) l/'l—
Recent Weather Events:
Do, ﬁ(‘f&k"ﬁ @
CONSTRUCTION ' Comstruction Fhase [circle ona): Pre-Construction During Construction  { Past-Constructjon
Type of Activity: Equipmant in Usa:

Date Construction Began:

Is the erossing focation changing? (l.e. Is the crossing moving upstream or downstream of its original location? How far? Which direction?)

DIN Ly om

SITESKETCH, NOTES, REMARKS: (i.e. high water table, high turbidity, natural bank erosion, water color, char observed in stream, algae in water,
——

etc)

\/(/?O O\JQ
/

Substrata Particles % Aresl Coverags [est.} Ripacian Vegetstion and Shading {describe):

% sand/sit/clay {<2mm)

Kgravet {2-68mm) — ‘508

% cobhla (64-256 mm) _ ?nz

% boulder {> 256 mm)

% bedrock
IN SITU TURBIDITY READINGS {complete at least one measurement ps and di of crossing}
Mater Make and Model:

Location Distance from Turbidity Time Location Distance from Turbidity Time
crossing {m} {NTU) crotsing [m) {NTU)
Upstream Upstream
Crossing Cressing
_—_—-—'_'_---_-
Dwnstrm 1, Downstraam
r-\l A’ N, - [CLJ
FLOW ESTIMATES Location :
High Watar Width [m}): Distsnce between polnta {m):
Waetted Channel Width: Thna [min): Fi
Approx. Aversge Depth: Surface velocity estimate:
Avarage Velocity (0.8 (M x Surface Velocity) (v) =

Mote (1) -depends on sut position: 0.8 for rough, loase rucks or coarse gravel / 0.9 for smooth mud, and, o7 hard pan rock
PHOTOS: [up ] ing, d 1]

1935, 137 183¢

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE
3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING ID:
Cvzzs
Flald Craw: Date: Time:
LOCATION Datum: Zone:
pIAD 87 Ka
Easting (m): Northing Im): Elevation {from mappingh: Other 3
R, OF- 5 Y b "H, B3 Zg g0 | T e g "
: Wind; wmp: n: d Cover (%):
CURRENTWEATHER: Wi Alr Tamp: 4 Pracipitatio Coud Col (%} %{
Recont Waather Events:
TN
CONSTRUCTION Construction Phasa (crcle ona): Pre-Construction During Construction W
Type of Activity: Equipment In tise:
Dats Construction Began:
tsthe crassing focation changing? (l.e. is the ing maovt ord eam of its original | ? How far? Which direction?)

U()S'Ircmm A loorn

SITE SKETCH, NOTES, REMARNS: (le. high water table, high turbidity, natural bank erasion, water color, char observed in stream, algae in water, etc.)

I(ﬂ(‘j v“‘\br Oh '-( rdul{au/ UDdon_ No u.‘jnb{t’_ 7Lrél'Jn'/./,

VS D/s.

Subutrate Pacticles % Aranl Coverage (est) Riparian Vegstation snd Shading [describe):

% sand/silt/clay [<2mm} 2o z<

% gravel {2 - 64 mm) id Zs

% cobble (64 - 256 mm) 20 S‘O

% boulder (> 256 mm)

% bedrock
IN SITU TURBIDITY READINGS {complete at least one ps and d of ing)
Mater Make and Model;

L H Di from Turbidity Time Location Distsncs from Turbidity Time
crosting {m) {NTU) croasing (m) {NTU}
trea U,

Gpstream <o z%.% petream
Crossing Crossing

O 29,0
Dwnstrm Downstream

So 22.3
FLOW ESTIMATES Location
High Water Width [m}: Distance betwesn points (m):
Watted Channe] Width: 3 Time [min): Fi
m
Approx, Avarsge Depth: Surface velocity estimate;
04 1Sm 0.8 mfs

Avarage Velocity (0.8 My surtace Vetacity) v} =

Note {1} - depends on substrate compaosition: 0.8 for rough, loose rocks or coane gravel / 0.9 for smooth mud, sand, or hard pan rock

PHOTDS: {upstream, crossing, downstream)

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Moanitoring Data Form A lune 4, 2008
CROSSING ID:
Cvets
Field Craw: Date: =—T Time:
mwt{, PN Lie 9 Zas 12!%e

LoCATION Datum: Zone:
pNAOS? 17
Eatting [m): }q' L’MZI '3 Morthing {m): ?" %Z ?S_’J Efevation [from mapplog): 6‘36 ' Other notes:
CURRENT WEATHER: Wind: Air Temp: ‘l c, Pracipitation: / Cloud Cover {%): %’
Recant Waather Events: 12 f.{ ‘ /m I f_ /ﬁ
CONSTRUCTION Conmiruction Phase [drde ons): Pre-Construction During Gnmlru:llon( Pnsl-Cans!mct/io/
Type of Activity: Equipmant In Usa: S

Daty Construction Began:

isthe crossing Iocation changing? {Le. 13 the crossing moving upstream or downstream of Its original location? How far? Which direction?}

[0 m vf$

SITE SKETCH, NOTES, REMARKS: (i.£. high water table, high turbidity, natutal bank ercalon, water color, char observed in stream, algae in water, etc)

"GAT&;L— ,/t(/q\'l AL MES A~ 0¥ 5m 0On ba%/; Y Pl g

e Nb o~y Jhraujh vnicl~ br-dcr;-—.

Substrate Particles % Arnal Caversge [est.} Riparian Vegatation and Shading {describe):

% sand/siit/clay (2mm) — § O | Dﬂ4l2

%gavel 2-84mm) - 75

_é/“":’
% sohble (62 -2%6 mm] -7 D
% bouldar (> 256 mm) /

% badrock )

IN SITU TURBIDITY READINGS [complete at least one measurement upstream and downstream of crossing)
Matar Maka snd Model:

Locatl Di: from Turhidity “""__,w " Location Distanca from Turbldity Time

crosalng {m) {NTU) g crouing (m) {NTU}

Upstream 6 0 /‘7 6’ 7 .é S Upstream
Crossing - 050 2o Crossing
Dwnstem Downstream
FLOW E£STIMATES Loaation :
High Water Width {m): Distance batween pointa {m):
Woetted Channal Width: 3 D m Time {min}: 7
A Av Dapth: Surface vel estimate:

pprex. Aversge Z‘SLM ce vlocity ] 0'32 /h/t')

Avaragy Velocity (0.8 (s Surface Valocity) (v) =

Note {1} - depends on sub position: 0.8 for rough, loose rocks or coarse gravel / 0.9 for smooth mud, sand, or hard pan rock

PHOTOS: [upstream, crossing, downstream)

NOQTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE
3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING [D:
Ao
Fiald Crew: Date: Time:
Mok + NOtna Ture R 70 22.22
LOCATION Datum: M A—D g?’ lone; ‘.?
Easting [m): Horthing (m): Elevation [from mapping): Othar notes:
.66 " 334G aakeaies’ > :

CURRENTWEATHER: Wind:

Alr Temp: Precipitation:

Cloud Caver (X): 2/5

Recent Wasther Events:

Dﬁrp relt

CONSTRUCTION

fl—'u —
Construction Phasa (circle onel: Pre-Construction During Construction MW

Type of Activity:

Equipmant in Use:

Date Canstruction

Began:

lathe ing |

hanging? {L.e. i3 the crossing moving upstream or downitream of Iz oniginal location? How far? Which direction?)

Nedy eoluert

SITE SKETCH, NOTES, REMARKS: {i.e. high water table, high

bidity, natural bank croslon, water eolor, char observed in stream, algse in water, etc}

» Nets A~ $‘Jm’< Tm afma_J @f 200N

s |1LLB 05 dls y (
3 ble Salgs .
? v-“l“ S cSent” U
LA T ") Y
Substrate Partices % Areal Covarnge [est) Riparian Vegetation and Shading {describe):
% sand/shtt/clay (<2mm]) ¢
% gravel (2 - 64 mm) ;g gg g @SS
% cobble {64 - 256 mm) Y 30
% bouldar {> 256 mm})
% bedrock

IN SITU TURBIDITY READINGS
Mater Maka and Model;

icomplets at least one measurement upstream and downstream of crossing)

Location Distance from Turbidity Time Location bistance from Turbldity Time

crossing {m} [NTU) crotsing {m) {NTU}
Upstream Upstream

Fo 2% .4
Crosting Croasing

ZZ.1

o -
Dwnstrm x Downstream

So 1% ,%
FLOW ESTIMATES Location ;
High Water Width [m): Distancs betwwen points {m):
Waetted Channel Width: Tims {min): /

Sm
Approx. Averags Depth: Surface velocity estimate: -
3ocm 0. .Semf
Averaga Velocity (0.9 Y x surfaen Velocity) (v} =

Note {1} - depend

on sub ¥ 0.8 for rough, loase rocks ar coarse grave! / 0.9 for smooth mud, sand, or hard pan rock

PHOTOS: (up

reesne. ' 193¢, 193%, (R0

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Form A June 4, 2008

CROSSING 1D:

E)C".tl?'-

Fleld Crew: Data: Time:
Mok ¢ pdiaa Ve § Zos Zz: 4y
LOCATION Datum: [\J A o % 7' Zone: f?
Easting {m): ?9 , S’?’f‘}o . N Narthing i.'rn}r?’ ' gg‘; i ha Elevation (from mapping): Othar notes:
CURRENT WEATHER: Wind: At Temp: z Pracipltation: Coud Cover (%): Z /fg :
Recant Waather Events:
CONSTRUCTION Cotstruction Phasa {circle one}: Pre-Construction During Censtruction Post-Construction
Type of Activity: Equipmant In Use: g_ T

Date Construction Began:

Is the crosing location changing? [Le. Is the crossing moving upstream or dewnstream of its ariginal location? How far? Which direction?)

Mo bie  coluet.

SITE SKETCH, NOTES, REMARKS: {Le. high water table, high turbidity, natural bank grosion, water eolor, char abserved In stream, algae in water, etc)

.\[\]L" mmﬂp‘-”-:; al/E‘J[ b g(wn/(q;n !r emk‘ dG q
¢ U—-’“\ks 3 bq\:nf?#utbfb G:J"L( i ﬂo“_b ~ TFomx ‘i

| peeds samans
s &0S00 apress Audoal, Some hak wosion et bo S hseon.

s 25

Substrata Particlas % Areal Covarage {est.} Ripsrlan Vegutation and Shading [describe):
X mnd/sit/clay (2mm)  To SO
% gravel (2 - 63 mm) 7o <

% cobbla (64256 mm) o S
% boulder (> 256 mm) qo
% bedrock

J 035 /w?”fh .

iN SITU TURBIDITY READINGS {complete at least one measlirement upstream and downstream of chaising)
Mater Maks and Model:

! b D from Turbidity Time Location Distanca from Turbldity

erossing (m} (NTU) cronsing (m) {NTU)
Upstream Upstream

<o 27.2
Crossing Crossing

2 50,1

Bwnstrm Dowmstream

G0 23.7F
FLOW ESTIMATES Location @
High Water Width {m]: Distance betwwen points {m):
Watted Channel Width: Time [min): f

Fm
Approx. Average Depth: Surface velocity estimate:
0 '<m Ol Bgm IS "
Average Velochty (0.8 11y surface Velodity) (v} =

Note (1} - depends on sut pasition: 0.8 for rough, loose rocks or coarse gravel / 0.9 for smooth mud, sand, or hard pan rock

s (§41 1942 (€42

NOTES:




CURRENTWEATHER: Wind:

SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE _

3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING ID:

8629
Fisld Crow: Date: Time:
Mou./{, 2 [GIPTY 2,,‘_ K s Z23:70

LOCATION Datun'h AO 97 Zone: (7 ~
Ensting {m): % 3?_ Morthing tmﬁf 5:)‘ 53 J ] ! Elevation {from mapping): ﬂ- 2 7 Othar naotes:

Alr Temp:

Goud Cover (X): 7‘9&

Racent Waeather Events: \ L

Gy o Ml o —
CONSTRUCTION Contruction Phase {cirde one): Pre-Construction During Construction (Posl—(onslm@
Type of Activity: Equipment In Use:

Uste Construction Began:

Is the Inx loeat

hanging? [l.e. 1s the crossing moving upstream or downstream of its origina) lacation? How far? Which directlon?)

Mo  coloer 7

o jced

SITE SKETCH, NOTES, REMARNKS: [l.e. high water table, high turbidity, natural bank erosion, water color, char observed In stream, algae tn water, etc.)

o Naler Slﬁ,f‘lf{7 [ch

Colo S
Newds ¢

~
Sxl. Amal
both U3 .

ol cdlest

Substrate Partiches

% Areal Coverags {est.)
% sand/siit/clay («<Zmm)
% gravel {2 - €4 mm)

% cobble (64 - 256 mm]
% boulder {>256 mm)
% bedrock

Ripatian Vegststion and Shading {describe):

Jﬂﬁﬁ,

(]

IN SITU TURBIDITY READINGS
Matar Maka and Model:

{complete at lzast one measurement upstream and downstream of creiting)

Location Distanca from Turbidity Time Location Distance from Turbidity Time
erossing {m} (NTU) crotsing {m} (NTU}
Upstrsam 6 P ,ﬁ, 797 Upstresm
Dwnstrm Downstream
o AFF 31
FLOW ESTIMATES Location &

High Water Width {m):

Distanes batween points {m):

Watted Channsl Width:

Tima {min): i

laS-'m

Approx. Average Depth:

Surface valodity estimate:

0135 mfs.

‘lom

Avarage Velocity (0.8 1) x surfsce Velodity) (v} =

Note {1) - depends on substrate composition: 0.8 for rough, loase racks or coarse gravel f 0.9 for smooth mud, sand, or hard pan rock

PHOTOS: {upstrasm, crossing, downstream)

NOTES:

L L




CURRENTWEATHER: Wind:

| _SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE
3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING 1D: (_ Uz 3
Fiald Crew: \ Date: ., Timet
Meck + diga Yore. % tac Z23: 30
LOCATION Datum: .J M Q’ Zone: ’?
Easting (m): W. quSOuJ Northing lml-}' .3‘4 g"fﬂ Elevation (from mapplag): S-oqg Other notes:

Alr Tamp: .z C

Predpitation: Cloud Cover [%):

1094,

Recant Waeather Events:

9[1 ’ ﬂ\bf"'-

f'_‘—“‘-h.n‘_‘

CORSTRUCTION

Construction Phasa [crcle one): Pre-Construction

During Construction W

Type of Activity:

Equiprant in Usa:

Date Construction Began:

Is the crossing location changing? (i€, )s the crossing maving upstream or dewnstream of Its original location? How far? Which direction?)

et Chkect

) Mod  §m uls:

SITE SKETCH, NOTES, REMARKS: {i.e. high water table, high turbidity, natural bank ernslon, water color, char observed in stream, algee in water, etc.)
. Sady buals l:ht cosm OIS, o obuoas O/S.
N ‘VJu’ﬂ 5{;.,!«”“.’ #ur'ora ~ -

¢ Rmooti JoGoAm Sxz b sias, ot exbed ershy
us| DS

tser ki gf.

No Feq

g

Substrats Particles

% Arsal Coverage [est.)

% sand/shit/clay (<imm) q’(
% gravel (2 - 64 mm) <
% cobble (64 - 256 mm)

% baulder {> 236 mm)

% bedrock

Riparian Vegatation and Shading [describe):

s (.

IN SITU TURBIDITY READINGS
Matar Maks snd Madel:

[compiete at lcast one measurement upstream and downstream of crossing)

Location Distance from Turbidity Time Location Distance from Turbidity Tima:
crossing (m) {NTU) eroning (m) {NTU]}
Upstream S. ) Z '. ‘ Upstream
Crosaing Crossing
2 ¢o.o
Dwnstrm Downstream
fvo / S‘. 2.

FAOW ESTIMATES

Location :

High Water Width {m):

Distanes batween points (m):

Watted Channel Width:

Tm

Time {min): I

Approx. Aversge Depth:

t Sem

Surface vulocity estimate:

2

Avernge Velosity (9.9 1M x surtace Velachty) v} =

Note {1) - depends on sub

Hen: 0.8 for rough, loose rocks or coarse gravel / 0.9 for smooth mud, sand, or hard pan rock

PHOTOS: {

wp

1Yy 1gas (8-l6.

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitering Data Form A June 4, 2008
CROSSING 1:

An32
Fisld Craw: Date: Time:
Mude + 8 dae :5).-4. & Zos 000l
LOCATION Datum: Zone:
NAD ¥2 7
n| H 3 orthing (m]; Elevation {from lng): Other n t

Y 39,95 660 W | "™ ™0, 29 700 % A i A -
CURRENT WEATHER: Wind: / Alr Temp: Z C, Pr-dplhtiun tlatd Cover {X): lao
Recent Waeather Events: Dﬂf : {h(, ‘ +.
CONSTRUCTION Construction Phase {drde one): Pre-Construction During Construgtion Post-Construction !
Type of Activity: Equipment in Usa:

Date Comstruction Began:

eam of its original | ? How far? Which direction?}

is the crossing lacation changing? [l.e. Is the crossing moving wllclm ord

Hih S |

form

JfS.

SITE SKETCH, NOTES, REMARKS: [i.c. high water table, high turbidity, natural bark erosion, water color, char observed In stream, algae i water, etc.)

v S, bk wf et
° A‘cmauf A~ Ho x tm bot

b, mfan:l:f‘-‘«a NTo .

h Sres .

s 05
Substrate Particles % Arssal Coverage (est.} Riparian Vegutation and Shading {describe):
- % sand/sit/cay fzmm) O by z
% graval {2 - 64 mm} F S

% cobble (64-236 mm) 2
X boulder [> 256 mm)
% bedrock

46>

iN SITU TURBIDITY READINGS
Metar Maka and Model:

{complete at least one measurement upstream and downstream of creasing)

Location Distancs from Turbsidity Time Location Distancs from Turbldity Tiena
erossing (mj INTY) crossing (m) (NTU}

Upstream 6 Upstream

0. oS
Croasing Crossing

o) 6.0
Cwnstrm Downstream

F0 1.
FLOW ESTIMATES Location :
High Water Width {m); Distance batwesn points [m):
Woatted Channal Width: ' Tima {min): Fi
‘<M
Approx. Aversge Depth: ZO Surfaca valocity estimate:
cm 0,54 ,5
m i
Avaraga Valocity (0.8 1y surtace Velocity) {V} =

Note (1) - depends on sut = position: 0.8 for rough, loose (ocks or coane gravel /0.9 for smooth mud. sand, or hard pan rock

PHOTOS: {upstream, crossing, downstream)

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

36 Turbidity Monitoring Data Form A june 4, 2008

CROSSING M

Cuct®

Finld Craw: Date: Time:
Mo + &N Svne. b Zois llaz
LOCATION Datum: Zone:
Nao €7 {7
Entting (mj:lmIi go .16()?0 Nosthing |ml:_?" 'gzjﬂ_bl Elsvation (from mapping): S—?'Z Other notes:
WEATHER: Wind: Alr Temp: Precipitation: Clowd Cover {X):
CURRENT / P lt, pita / {%) lao
Recent Weather Events:
Mﬂ'&“g&. e e m S
Type of Activity: Equipment in Use:

Date Construction Began:

is the croming location changing? {Le. Is the amasing maving upstream or downstream of its original loeation? How far? Which direction?)

LJL\.) Cu'u_fl'

SITE SKETCH, NOTES, REMARKS: {Le. high water table, high turbidity, natural bank erosion, water color, char observed In stream, algae In water, etc}

e Buls on joud lev maleal Cfa..‘g doun hete.
‘ (0(«( C(o..), o larb:étl-/ aj’lﬁu-sel

ﬂud’utu.\ CsRiof

s S

Substrats Particles % Arsal Covarage [est.) Riparian Vegatstion and Shading {describa):

% sand/sht/clay (<zmm) | & {o =

% gravel {2 -64 mm) o 4] a8s .

% cobble (64 -256 mm) ‘zq g A Ve d

% bouldar (> 256 mm) ie

% bedrock
IN SITU TURBIDITY READINGS [complete at least one measurement upstream and downstream of cressing)
Mater Maka and Model:

Location Distanca from Turbidity Time Location Distance from Turbidity Time
asing (m) INTU) erossing (m} {NTU}

Upstream Upstream

7 o 2- u?
Crossing Crossing

o 2.1

Dwnstrm Downstream

20. T F
FLOW ESTIMATES Location ¢
High Water Width (m}): Distancs betwsen points (m):
Watted Channs! Width: 3 Time {min): I
Approx. Average Depth: Surface velocity estimate:

0 \g‘ ol 'q W (g.
Average Velodity (03 i, Surface Velocity) (V) =

Note (1) - depends on sul pesition: 0.8 for rough, loase rocks or coarse gravel / 0.9 for smooth mud, sand, or hard pan rock

PHOTOS: (upstrewm, crossing, downstream)

NOTES:




SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Form A June 4, 2008

CROSSING I

Cuoff

Fiald Crow: Date: Time:
Mﬁ(k* Mita e b Joes 1:3%
LOCATION Datum: Nﬁo q) Zone: l?’
Easting (m}: Rarthing [m): lavation ({from : — Othe i
2 muqo‘g‘}bs,qa MJ ?Iéﬁgqcau E mapping} qz\\ r notes
CURRENT W EATHER: Wind: Alr Temp: I gc— Precipitation: Coud Cover {%): IOD
Recent Waather Events:
B —
CONSTRUCTION Canstruction Phase (drcle one}: Pre-Construction During Construction w
Trpe of Activity: Equipment In Usa:
Dats Caornstruction Began:
lathe Ing hanging? {Le. Is the erossing moving upstream or downstraam of its original location? How far? Which direcuan?)

UIS 150m

SITE SKETCH, NOTES, REMARKS: {Le. high water table, high turbidity, natursl bank erosion, water color, char observed in stream, algae in water, etc.)

e
s Nery il “mbw), lo oSO el ( ’
/

Substrate Particles % Arssl Covarage {est.) Riparian Vegetation and Shading (describe):

% sand/slit/clay (<2mm] lo

% graval (2 - 63 mm) §o

% cobbla {64 - 256 mm) go (%13}

% bouldar (> 256 mm)

% badrock
IN SITU TURBIDITY READINGS [complete at least one rement upstream and downstream of crossing}
Mater Maks and Model:

Location Distanca from Turbidity Time Location Distance from Turbidity Time
aessing (m) (NTU) crossing {m) [NTU}

Upstream Upstream

o Z7
Crossing Crossing

© 4.9
Dwmstrm Downstream
So 4,7
FLOW ESTIMATES Location
High Watar Width (m): Distance batwwsen points (m):
Watted Channel Width: Time {min): /
Ll Z s gm
Apprax, Aversge Depth: Surface wvelocity matimate:
0 Hm 0.5%m s,
Avarage Velocity (0.8 M surface Vetocity) v) =

Note (1) -depends on sut position: 0.8 for rough, loase rocks or coarse gravel / 0.9 for smocth mud, sand, or hard pan rock
PHOTOS: fup n, ing, d eam)

(330 + 184 | [g4% , (931+ 184

NOTES:




SECTION OPERATIONAL ENVIRONMENT ST. ANDARD REVISION # REVISION DATE
3.6 Turbidity Monitering Data Farm A June 4, 2008
CROSSING 10:
Culiz
Field Craw: Dote:

Mocke + wira

Svee 9 20

TImZ ! 30

LOCATION Datum: ! o ﬂ Zona: I ?

Ensting (m}: Netthing {m): Elevation (from ma 2 r notes:
" %. Yoog3 ) "R 69436 N frmmee 3! -

CURRENT WEATHER: Wind: / Alr Temp: ’ 'C. Pracipitation; / Cloud Cover (%); Iﬂa

Recant Waather Events:

During Construction Past-Conitruction

CONSTRUCTION Construction Phase [cdrcla one): Pre-Construction

Abee.

Typa of Activity: Equipment In Usa:

Dats Construction Began:

Is the crossing focation changing? (Le. Is the crossing moving upstream or downstream of its original location? How far? Which direction?}

stH" hﬂ ks‘ Cl l.u‘ S ’3‘-‘{/‘.

Y

e

SITESKETCH, NOTES, REMARKS: (.. high water table, high turbidity, natural bankkrosion, water color, char obzerved in stresm, sigae In water, etc.)

: \,.:,Ju CL’ , S s:ll p,rdtﬂ’ ‘A S"m\m ‘Joh‘nt/&:bbu.

Substrata Particles Ripsrian Vegstation and Shading {describe):

(.’gsg $ \ﬁ-'”a.,,;

% Areal Coverage [ast)

% sand/sijday {<amm) g
% graval (2 - 64 mm) q

% cobble (64 - 236 mm}

% boulder (> 256 mm)

% bedrock

IN SITU TURBIDITY READINGS
Matur Make snd Model:

{complete at least one measurement upstream and downstream of crossing)

Locath D from Turbidity Time Location Distanca from Turbldity Time
crossing [m) (NTU) crossing {m] {NTU)

Upstream Upstream

o g7
Crossing Crotsing

o Zo. 1
Cwmstrm Downstream

¢ /8.9
FLOW ESTIMATES Location :
High Water Width (m}): Distance betwesn points {m):
Wetted Channel Width: Z Time (min}: Fi

™
Appron. Average Depth: Surface velocity estimate:
A 0-4f ufs
Average Velodity (0.8 115 surtace Velocity) v) =

Note (1) - depends on sub position: 0.8 for rough, loase rocks or coarse gravel / 0.9 for smooth mud, sand, of hard pan rock

PHOTOS: {upstream, crozsing, downstream)

IS, i3co, 1852




o,

SECTION OPERATIONAL ENVIRONMENT STANDARD REVISION # REVISION DATE

3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING 10:

/s> Cvo %9
PRE™ Mace + Mo Tuned, 20/5 mmg:;o
LOCATION Datum: [V 4 o313 Zone: I7
518.Tét 25 1 i orn s g e
CURRENTWEATHER: Wind: Alr Tamp: /, c Precipitation: {V Uouli Cover [X): Y
i .

Recent Waather Events:

DPry  Feghert

CONSTRUCTION Construction Phase {drcle one): Pre-Construction

During Consiruction @

Type of Activity: Equipmant In Usa:

Dats Construction Began:

Is the crossing location changing? (Le. Is the crossing moving upstream or downstream of its original location? How far? Which direction?)

Joirarwes Y g

SITE SKETCH, NOTES, REMARKS: {l.e. high water table, high turbidity, natural bank crosion, water color, char observed In stream, algae in water, ate)

== S)Lpéj.l. LC(")I!’ ; /‘tﬁ?‘ e‘-aﬂ-aﬁ
- Cf’éar Ha-lh"
“fast Flo ‘-"."3

Substrate Particlas % Arwsl Coverage (est) Riparian Vegatstion and Shading [describe):
% sand/slit/clay [<2mm)
%grwvel (2-64mm) = 1@ poth ¢
% cobble {54 -256 mm) ~ $O Sioled - 9rass s
% boulder [>236 mm})
% badrock
IN SITU TURBIDITY READINGS {complete atleast one ps and d m of erossing)
Matar Maks snd Model:
Location Distance from Turbidity Time Location Diatancs from Turbldity
crossing (m} [NTU) crossing (m) {NTU)
Upstream Upstream
/o7 z. 2
Crossing Crossing
o 2.2
Dvmstrm Downstrea
/o2 3.0 "
FLOW ESTIMATES Location :

High Water Width {m): Distsnce betwwen points {m):

Wetted Channel Width: Time {min): 7

/Om

Approx. Average Dapth: Surface velocity estimate: ,-“s_ n-/s

30 <.V

Average Valocty (0.8 11« surface Velocity) (v} =

position: 0.8 for rmugh, loose rocks or coarse gravel / 0.9 for smooth mud, sand, or hard pan reck

Note (1) - depends on sub

PHOTOS: (upstre. ng, downstream) —
JM‘ ve * 3595 , Cros¢ing /5%, ps- I¥® &

NOTES:




A,

A

SECTION OPEIiATION&.r ENVIRONMENT STANDARD REVISION # REVISION DATE
3.6 Turbidity Monitoring Data Form A June 4, 2008
CROSSING 1D: - P T
Cvazs
Finbd Crew: . Date: Tiema:
Mevto t Nina TJuneqd, 22/8 29 : O%
LOCATION Datum: N A"D {3 Zone: 7 7
%!mlz 5 73_ LJ !077:'"5%"55.5' N Elevation {from mapping): 56% Other motes:
CURRENTWEATHER: Wind: Alr Tatnp: 2 Precipitation; AI Cloud Cover {X}: R Z
Recant Waathet Events:
e Dﬁy Freshurt-
CONSTRUCTION Construction Phase {circle one}: Pre-Construction During Construction ¢ Post-Constructin
Type of Activity: Equipment in Use:
Data Construction Began:
isths ing ing? (l.e. 1s the crossing moving upst ord n of its orginal locstion? How far? Which directlon?)
/OO m U S
SITE SKETCH, NOTES, REMARNKS: (L. high water table, high turbidity, natura) bank erosion, water colar, char observed tn stream, alg