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EXECUTIVE SUMMARY

This report documents the progress of construction of eight rockfill shoals in two lakes in the
vicinity of the Tahera Diamond Corporation’s (TDC’s) Jericho Diamond Mine in Nunavut.
EBA Engineering Consultants Ltd. (EBA) was retained during construction by TDC to complete
the 2007 implementation of this work. Innovative techniques were used by EBA that increased the
likelihood that the as-built rock structures will perform as expected and provided an estimated
4 to 6 fold increase in shoal rock placement rates.

The placement of the rockfill shoals form part of compensation measures put forward by the
Department of Fisheries and Oceans Canada (DFO) for the loss of fish habitat due to the mine
operations. The DFO required measures were performance based and therefore although the
desired end result was well known, the method of construction was not been specified. Little public
information was available to guide winter construction of rockfill shoals.

EBA looked at either placing shoal rock through openings in the ice or placing the shoal rock on the
ice surface. It was agreed with TDC to use the ice cover as a working platform. The on-ice rock
piles were constructed using sorted Run of Mine (shoal rock) and are expected to drop to the
lakebed with the melting of the ice cover in the spring and form shoals.

The shoal rock was transported from the mine partly via an ice road and dumped on the ice by
Caterpillar 730 articulated trucks.

Approximately 8,000 m’ of rock material was placed on the ice with approximately 500 truck loads —
each truck weighting about 60 tonnes. The maximum load of any single rockfill shoal was
approximately 2,000 tonnes. Ice deflections at the shoals, ice temperatures and crack developments
of the ice were monitored to maintain a safe work environment. Pictures were taken before, during
and after shoal construction.

Maintaining safety of operators and equipment was paramount during the entire operation. In order
to satisfy the production objectives and meet the safety objectives, on-site and off-site engineering
review was provided by an EBA senior ice specialist. Site specific work practices were implemented
to take full advantage of the ice structural capacity to place the maximum amount of rock in the
limited time available.

Unlike many manufactured materials ice structural properties vary spatially and in time, hence,
monitoring the behaviour of the ice constituted an essential component of the operation. No ice
related incidents occurred during the entire 2007 shoal construction and key information was
collected that will facilitate the safe and efficient construction of shoals in 2008. Details pertaining
to planning, execution and monitoring of the on-ice operations can be found in the “Operational
Report” submitted to Tahera, July 2007.
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1.0 INTRODUCTION

This report documents the 2007 construction of rockfill shoals in two lakes in the vicinity
of the Jericho Diamond Mine. A total of twenty-two rockfill shoals have been proposed,
located in six lakes north of the mine as shown on Figure 1 (taken from Ref. 1, Mainstream
Aquatics Ltd. Memorandum, 23.11.2005, Appendix A). FEight of the twenty-two shoals
were completed between March 2007 and April 2007.

The placement of the rockfill shoals form part of compensation measures put forward by
the Department of Fisheries and Oceans Canada (DFO) for the loss of fish habitat due to
the mine operations. The specific requirements can be found in Appendix “A” and have
been summarized in Section 2.

This report summarizes the approaches recommended to Tahera Diamond Corporation
(TDC) by EBA Engineering Consultants Ltd. (EBA) from design through construction and
documents the as-built condition to May 28, 2007.

An as-built survey of the rockfill shoals will be executed and documented during the 2007
open water season.

2.0 REQUIREMENTS BY THE DEPARTMENT OF FISHERIES AND OCEANS CANADA (DFO

The operator of the Jericho Diamond Mine is required to provide fish habitat compensation
for the loss of fish habitat as a result of the mine operation. Part of the habitat
compensation consists of rockfill shoals in several lakes near the mine.

DFO Canada issued with its letter of April 15, 2005 an Authorization, No. NU-00-0068,
named “Authorization for Works or Undertakings affecting Fish Habitat”. A copy of this
document can be found in Appendix A. Details related to the location, shoal size, shoal
rock, and respective habitat monitoring of the shoals are given in Ref. 1.

In an additional letter/email exchange between the DFO and TDC with input from
Mainstream Aquatics Ltd. (Mainstream) in March 2006, a number of issues related to the
construction and monitoring of the rockfill shoals were discussed and clarified.

Some of the more relevant requirements with regard to the construction of the shoals are
summarized below:

The 22 rockfill shoals will be constructed within 2 seasons.

The size and location of the shoals are listed in Table 1 (from Ref. 1). The aerial extent
of the shoals range from 500 m? to 1,125 m? with an average height of 1 m.

The material used for the construction of the rockfill shoals consists of Run of Mine
(ROM) rock, ranging from 0.1 m to 1.0 m in diameter. The occasional oversized rock
could reach the 2.0 m diameter size.
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PLANNING AND DESIGN OF ROCKFILL SHOALS
SELECTION OF CONSTRUCTION METHOD

EBA was retained to evaluate the ice conditions; review the available equipment and
prescribe a safe work procedure that would allow Tahera’s workforce to construct the
maximum number of shoals practical for March 2007 and April 2007.

Ice conditions are described in Appendix C.

The type of equipment available for the construction of the shoals consisted of:
« Caterpillar Model 730 articulated trucks;

« Caterpillar Model 950 loader; and

« Caterpillar Model 14 grader.

Technical details of the equipment can be found in Appendix B.

Two options of rock placement were considered for this project:

« Option 1: placing the rock on the ice cover in the winter season and have it drop to the
lake bottom when the ice melts in the spring; and

« Option 2: placing the rock through a cut hole in the ice cover.
Option 1: Placing Rock on the Ice

Option 1 was deemed to be the safest and most efficient approach. The challenge was to
place the shoal rock in piles on the ice so that rock pile will drop at the predetermined
location. A key element was to load the ice as close as safely possible to its structural limit.
Through maximization of the load the intention was to achieve failure of the supporting ice
cover after the time of placement and prior to the melting of the surrounding lake ice.
Establishing a safe threshold required close monitoring which included documenting the
initiation and development of cracks and deformations of the ice cover in the vicinity of the
loaded area. This information was back analyzed to assess the assumed material properties.

Safety guidelines and recommendations for conventional on ice operations involving
transport (roads and air strips), storage or stationary activities (drilling) can be found in
various relevant references and government guidelines. Safety factors and maximum
allowable stresses of the ice sheet design are generally safe for most on ice operations but
prohibitively conservative for the special needs of the 2007 work and precluded shoal
construction in the time frames required by DFO.

Through EBA’s work the weight of rock placed exceeded that that would be prescribed by
standard techniques by a multiplier of at least 4. A six-fold increase was achieved over trial
placements at Jericho by others. EBA’s analysis therefore significantly increased the
likelihood that construction of most of the shoals will comply with the Mainstream/DFO
guidelines and potentially in as little as one pass.
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Option 2: Placing Rock through Openings in the Ice

For Option 2, a slot would need to be cut in the ice through which the rock will be dumped
directly from the edge of the ice to the bottom of the lake. Cutting ice into manageable
cubes and removing it away from the site would be required. Men and equipment would
also be required to work close to open water which is a safety concern. In addition it was
determined that thicker ice would be needed for safe operation due to the discontinuity of
the ice cover.

DESIGN CRITERIA FOR OPERATING ON FLOATING ICE

Ice is a non-homogeneous material with a high compressive strength but considerable less
flexural and shear strength. Its material properties are highly dependent on temperature
changes. At the limits of loading time dependent deflection (creep) can reach a
considerable magnitude.

Fundamentally, ice thickness, available free board (IFB), flexural strength and deformation
characteristics determine the operational on-ice capabilities. The first two parameters were
measured on site. For preliminary design a literature derived flexural strength of 550 kPa
was used for assessing vertically loading of the ice sheet. The flexural strength chosen was
based on observed ice quality.

For known ice thickness and equipment details (including its allowable pay loads), stresses
in the ice cover can be estimated by applying algorithms developed by Westergaard (Ref. 3).
Refinements to the allowable loading were then coupled to the deformations by predicting
then measuring deflection.

An ice cover deflects when loaded vertically. The amount of deflection depends on the
magnitude and distribution of the applied load, the ice quality and the load duration. The
largest deflection (and maximum stress) occurs at the centre of the load. In the case of
shoals the maximum deflection and stresses occur at the shoal centres.

As the ice deflects, the available FB decreases with additional load applications until water
flows onto the ice surface (negative FB). This condition provides an open connection
between the water and ice surface and generally marks the onset of unsafe conditions and

should be avoided.

SAFETY CONSIDERATIONS FOR ON-ICE OPERATIONS

All operators were instructed on the does and don’ts when working on the ice. Key
elements specific to working on lake ice were:

« follow instructions by the on ice supervisor;
« wear the appropriate safety gear for offshore;
« place rockfill shoals only during daylight;

» stockpile rock material on shore fast ice and designated access roads during the night;

‘A
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« place rockfill on the lake ice only under supervision;

« allow only one truck on the ice at a time;

« maintain radio contact between operator and supervisor;
« maintain radio contact between supervisor and camp;

» operate trucks only in designated areas; and

« discontinue on-ice operation whenever uncontrolled water is observed on the ice.

3.4 SEQUENCE OF ROCK PLACEMENT

EBA requested survey at each shoal. Following the survey of the shoals a survey stake was
placed. A hole was drilled through the ice at each corner of the shoal footprint as needed.
Ice thickness, FB and water depth were measured and recorded. The results of the survey
are listed in Table 1. The corner numbering system corresponds that prescribed by
Mainstream Aquatics (Ref 1).

After a shoal location was cleared of snow and measurements of the ice and water depth
measurements were taken, the first step to shoal construction was the placement of 150 mm
Maximum Size crush material (see Photo 1) on the ice within the shoal area. This
protective layer was used to minimize damage of the ice and avoid brittle failure during
placement of the ROM material with boulders of up to 2 m diameter.

In order to avoid ice failure due to high flexural stresses, the rock material placement
commenced at the shoal ends and continued towards the shoal centre until excessive crack
development and a decrease in FB (water on the ice) caused a stop to the operation.

The shoals are located on floating ice close to shore fast ice. Due to the uncertainty of the
melting sequence of the lake ice and possible related movements of the ice cover during
breakup, it was decided to weaken the ice surrounding the shoals. The intent was to initiate
failure of the supporting ice that would cause subsequent drop of the rock to the lakebed
prior to melting/breakup of the lake ice. This would reduce the possibility of the shoals
from floating away from the designated areas.

Active weakening of the ice was done by cutting the ice at strategic places close to the
loaded area. This work requires careful planning and safety procedures to mitigate the risks.

Passive weakening methods involve generally accelerated melting of the ice cover
supporting the shoals.

4.0 MONITORING

Monitoring by EBA included visual evaluations of the quality and size distribution of the
shoal rock, measurement of the ice properties, construction methods and the deformation
behaviour of the ice. Techniques for monitoring both the shoal rock and ice are described
in more detail in the Rockfill Shoal Operational Manual (pending). EBA’s methods for

=
e
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monitoring ice evolved during this to capture key information using non-destructive
methods where possible and adaptive to the specific logistics of construction. For example,
monitoring methods used square shaped rockpiles were modified for long linear rock piles.

In the latter stages the monitoring routine consisted of:

 taking deflection readings at the shoal centre;

« monitoring number and location of truck load dumped;

» observing and marking crack development on the ice and snow; and
« continuously plotting load vs. deflection.

The strength of the ice cover is related to its temperature profile. Temperature profiles
within the ice cover were collected to monitor the change in ice strength due to warming of
ice cover. Ice cover temperature was monitored by mounting temperature calibrated
thermistors on a 2x4 as shown in Photo 18, and freezing the assembly in a previously drilled
hole into the ice. Cables and plugs for resistance measurements were mounted at the end of
the post as can be seen in Photo 19. The location of the thermistors in relation to the ice
thickness is shown on Figure 3. The corresponding temperature readings are plotted on
Figure 4.

5.0 RESULTS

Table 3 summarizes the construction completion dates for the respective shoals, the
number of 60 tonne truckloads placed at each shoal location and the criteria used to
terminate shoal rock placement.

Initially, the six shoals on Carat Lake were built by dumping a protective layer of 150 mm
Maximum Size crush material on shore fast ice (see Photo 2), picking it up with the loader
and distributing it over the shoal area as shown in Photo 3. On Lake O1, trucks dumped
the material directly on the floating ice and the grader distributed it over the shoal area.

The placement and distribution of the 150 mm Maximum Size crushed rock did not require
monitoring of the ice because the loader inclusive payload and the grader were lighter than
the loaded trucks and the material was well distributed over the shoal area.

Dumping the ROM material (see Photo 4), however, resulted in the application of heavy
concentrated loads on the ice. These loads and the superposition effects of these loads
were assessed. Due to safety considerations, a gap of ROM material at the centre of the
Carat Lake shoals can be seen in Photo 5.

In order to avoid ice failure due to high stresses, the rock material placement commenced at
the shoal ends and continued towards the shoal centre until excessive crack development
and a decrease in FB (water on the ice) caused a stop to the operation. Due to safety
considerations, a gap of ROM material at the centre of the Carat Lake shoals can be seen in
Photo 5.
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The point in time when the rock will fall through the ice cover depends on the state of
deterioration of the ice which in turn is largely controlled by the change in ambient
meteorological conditions (warmer air temperatures and increased solar radiation). An
evaluation of the effectiveness of weakening of the ice cover to initiate eatly failure and
breakthrough of the rockfill shoals is in progress. An as-built survey is to be executed and
documented during open water season in the summer of 2007.

CONCLUSIONS

The shoal construction was basically controlled by two requirements:
o fulfilling the requirements as stipulated by the DFO, and

« safety.

The wotk was carried out in accordance with construction details such as shoal location,
shoal dimensions and rock material to be used as specified in Ref. 1. To improve the
likelihood that the rock material would break through the ice at the on-ice location to the
specified rockfill shoal location, trial measures were taken to initiate failure of the ice
supporting the shoals. The as-built location of the rock material will be surveyed once the
ice is gone.

Placing such heavy loads on the ice and observing deflections that exceed the available FB
by several hundred percents is unprecedented. However, monitoring the behaviour of the
ice cover by qualified personnel mitigated the risks to an acceptable level. Such monitoring
is essential for making it safe to work on the ice under these loading conditions.

The practices employed were entirely specific to conditions existing at the time of
construction and therefore loading and safe work practices will change from winter month
to winter month and from year to year.

RECOMMENDATIONS

The experience gained from the 2007 activities can be applied to the 2008 Rockfill Shoal
construction program. Additional planning and preparations will be necessary to complete
the construction of the remaining 14 rockfill shoals in 2008.

Four important operational planning components are:

« storage of construction material to minimize the on-ice hauling distance;
« construction of winter access roads to the lakes;

« construction of the ice pads; and

 site specific construction of the rockfill shoals.
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It is recommended to start the construction of the access roads and ice pads as eatly as
possible.

EBA should be advised by TDC of the results of the rock underwater survey by others.
Advanced analytical methods and further refinements to the methods described herein may

be possible.

Recommendations for the construction of the remaining 14 shoals can be found in the
Jericho Rockfill Shoal Construction and Operations Manual (pending).
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6.0 CLOSURE

We trust this information satisfies your current requirements. Should you have any

questions, please contact the undersigned.

Respectfully submitted,
EBA Engineering Consultants Ltd.

Y 4

Volker Neth, Ph.D.

Project Manager

Direct Line: 403.203.3305 x889
vneth@eba.ca

Mark D.Watson, M.Eng., P.Eng.
Project Director

Direct Line: 780.451.2130 x277
mwatson@eba.ca

/am/bvb

Samuel A. Proskin, Ph.D. P.Eng.
Senior Project Engineer

Direct Line: 780.451.2130 x282
sproskin@eba.ca
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Corner 1 Corner 2 Corner 3 Corner 4
Site L(er:;h Width (m)| Area (mz) S'T;?;cz;’) Easting Northing D(erg)th Easting Northing D(erg)th Easting Northing D(erg)th Easting Northing D(erg)th

1.0401 100 10 1,000 10 479691 7323844 2.0 479731 7323936 2.0 479700 7323840 3.0 479740 7323932 3.0
1.0402 100 10 1,000 10 479773 7323739 2.0 479717 7323822 2.5 479782 7323744 4.0 479726 7323828 3.0
1.0403 100 10 1,000 5 479919 7323671 2.0 479825 7323704 2.0 479923 7323681 2.5 479828 7323714 3.5
10404 50 20 1,000 8 480005 7323684 2.0 479957 7323662 2.0 479996 7323702 3.5 479950 7323680 3.5
1.O301 50 20 1,000 3 479678 7322499 2.0 479643 7322536 2.0 479692 7322513 2.5 479658 7322550 4.0
10302 100 10 1,000 10 479834 7322556 2.0 479749 7322502 2.0 479829 7322564 3.0 479744 7322510 3.0
1.0201 50 10 500 30 479198 7322720 2.0 479219 7322765 2.0 479189 7322724 5.0 479210 7322769 5.5
10202 50 10 500 5 479344 7322739 2.0 479317 7322782 2.0 479336 7322734 2.5 479308 7322776 4.0
1.0203 100 10 1,000 10 479292 7322628 2.0 479338 7322717 2.0 479283 7322633 3.0 479329 7322722 3.0
10101 100 10 1,000 15 479036 7321707 2.0 479137 7321709 2.0 479036 7321717 3.5 479137 7321719 3.5
10102 100 10 1,000 20 479150 7321738 3.0 479198 7321827 2.0 479141 7321743 5.0 479189 7321832 4.0
LINO1 100 10 1,000 15 478104 7321802 2.5 478200 7321774 3.0 478107 7321812 5.5 478203 7321784 4.0
LINO2 40 25 1,000 10 478228 7321761 2.0 478266 7321777 2.0 478218 7321784 4.5 478255 7321800 4.5
LINO3 50 20 1,000 10 478280 7321799 2.0 478302 7321844 2.5 478262 7321808 4.0 478284 7321853 4.5
LINO04 50 20 1,000 15 478312 7321850 2.0 478347 7321886 2.0 478298 7321865 5.0 478333 7321900 5.5
LINO5 50 20 1,000 20 478354 7321986 2.0 478305 7321996 2.0 478350 7321966 6.0 478301 7321977 6.5
LCAO1 50 20 1,000 3 478462 7320908 5.0 478512 7320908 2.0 478462 7320928 5.5 478512 7320928 2.5
LCA02 45 25 1,125 14 478536 7320907 2.5 478575 7320919 2.5 478528 7320931 6.0 478567 7320944 5.5
LCAO3 50 20 1,000 8 478614 7320921 2.0 478650 7320957 2.0 478600 7320936 3.5 478636 7320971 4.0
LCAO4 45 25 1,125 14 478642 7321034 2.5 478638 7321074 2.0 478617 7321032 6.0 478613 7321071 5.5
LCAO5 45 25 1,125 10 478637 7321094 2.0 478632 7321134 2.0 478612 7321092 4.5 478607 7321132 5.5
LCAOG 50 20 1,000 18 478630 7321153 2.0 478629 7321204 2.0 478610 7321153 5.5 478610 7321203 4.5

Notes:

I:l - Rock shoals built in 2007

Table 1 - Size and Location of Rock Shoals.xis m
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TABLE 2: CARAT LAKE SHOAL SURVEY — MARCH 22, 2007

Corner 1 Corner 2 Corner 3 Corner 4
Shoal

H FB WD H FB WD H FB WD H FB WD
LCA 01 1.76 0.18 5.71 1.76 0.19 2.77 1.75 0.19 6.00 1.83 0.21 2.90
LCA 02 1.77 0.19 2.84 1.76 0.19 6.06 1.72 0.16 2.74 1.55 0.02 9.60
LCA 03 1.74 0.15 3.85 NOT ACCESSIBLE 1.71 0.17 8.60 FLOODED 4.10
LCA 04 1.63 0.16 2.56 1.77 0.17 2.40 1.72 015 6.75 1.74 0.15 3.88
LCA 05 1.75 0.18 2.40 1.76 0.19 2.20 1.80 0.18 3.20 1.68 0.15 5.20
LCA 06 1.74 0.19 2.15 1.74 0.18 1.74 1.74 0.15 5.30 1.75 0.17 3.26

Notes:

H — Ice thickness.
FB — Free board.
WD — Water depth.

TABLE 3: SHOAL CONSTRUCTION AT CARAT LAKE (CL) AND LAKE O1

Shoal 2007 Completion Date Truck Loads Reason for Termination
CL-1 March 26 64 Deflection/Cracking
CL-2 April 12 63 Deflection/Cracking
CL-3 April 13 55 Deflection/Cracking
CL-4 March 25 59 Flooding

CL-5 March 24 49 Flooding

CL-6 March 23 63 Flooding

O1-1 April 16 65

O1-1 April 19 66

Table 2 and Table 3 Fish Habitat Work at Jericho.doc em
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Photo 1
Carat Lake — Dumping six inch crush material on shore fast ice.

Photo 2
Carat Lake — Typical six inch crush material.
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Photo 3
Carat Lake — 950 loader distributes crush material.

Photo 4
Carat Lake — Dumping rock (ROM) on six inch crush material.
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Photo 5
Carat Lake — Aerial photo of shoals showing gaps of ROM at shoal centres.

Photo 6
Carat Lake — Flooding of Shoal #3 with ROM dumped in February 2007, and grader clearing snow in
background, March 22, 2007.

E12101016 Photos.doc em



E12101016
June 2007

Photo 7
Carat Lake — Loader cleans snow north of Shoal #1 and Shoal #2, March 22, 2007.

Photo 8
Carat Lake — Loader and grader removing large amounts of snow around Shoal #3, March 22, 2007.
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Photo 9
Carat Lake — Devices for measuring ice thickness and water depth.

Photo 10
Carat Lake — 730 truck dumps ROM.
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Photo 11
Carat Lake — Flooding east of Shoal #5, March 25, 2007.
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Photo 12
Carat Lake — Flooding of Shoal #6, March 25, 2007
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Photo 13
Carat Lake — Rock pile at centre of Shoal #1, March 26, 2007.

Photo 14
Carat Lake — Rock placement on Shoal #1, March 26, 2007.
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Photo 15
Carat Lake — Rock placement on Shoal #2, March 27, 2007.
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Photo 16
Carat Lake — Crack in ice cover at the northeast corner of Shoal #6.
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Photo 17
Carat Lake — Close ups of crack at the northeast corner of Shoal #6.
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Photo 18
Carat Lake — Six thermistors and cables are attached to a 2 x 4 ready for installation.
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Photo 19
Carat Lake — Thermistors installed south of Shoal #2, March 25, 2007.
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Photo 20
Carat Lake — Cutting ice with chain saw to weaken ice cover, April 17, 2007.
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Photo 21
Carat Lake — Partial cut of ice cover around Shoal #6, April 17, 2007.

Photo 22
Carat Lake — Aerial photo of Shoal #1 to Shoal #3 on April 18, 2007. Taken east of Shoal #3,
April 18, 2007.
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Photo 23
Carat Lake —Failure of Shoal #2 and Shoal #3, aerial photo taken east of Shoal #3, May 25, 2007.
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Photo 24
Carat Lake — Close up of Shoal #3, May 25, 2007.
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Photo 25
Carat Lake - Ice blocks at Shoal #3, May 16, 2007.

Photo 26
Carat Lake — Broken ice at Shoal #2, May 25, 2007.
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Photo 27
Carat Lake — Broken ice at Shoal #2 and flooded ice road, May 28, 2007.

Photo 28
Carat Lake — Shoal #1 to Shoal #6, May 25, 2007.
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Photo 29
Lake O1 - Aerial view of completed Shoal #1 and Shoal #2 under construction, April 18, 2007.

Photo 30
Lake O1 - Loading Shoal #2 with ROM, circumferential cracks at the end of Shoal #1.
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Photo 31
Lake O1 — Large cracks between Shoal #1 and shore fast ice.
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Photo 32
Lake O1 — Development of circumferential cracks at the north end of Shoal #1.
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Photo 33
Lake O1 - Flooding of Shoal #1, May 25, 2007.
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APPENDIX

APPENDIX A DESCRIPTION OF WORK OR UNDERTAKINGS AS REQUIRED BY FISHERIES AND

OCEANS CANADA (DFO) UNDER FILE NO. NU-00-0068
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Fisherles and Oceans  Péches at Ogéans

Canada Canada
Eastern Arctic Area Socteur de Pasctique de Fest .
P.0. Bax 358 Bolte postale 358
Taalutt, M Togluit, NU
0A GHO ¥0A OHD
Ourfile  Nolro réigrance
NU-QB-0068
Aprl 15, 2005
Greg Missal,
Vice-President — Nunavait Affairs
Benachee Resources Ing,,
803-121 Richmond Street West,

Toronte, Ontarle MSH 2K1

Dear Mr, Missal;

SUBJECT: Authorization for tha harmful altaration, disruption or destruction of
fish habitat pursuant to subsaction 35(2) of the Fisheres Act

‘The harmful alteration, disruption or destruction of fish habltat arising from the Jericho Blamond
Project mine is hereby authorlzed pursuant to subsection 35(2) of the FAshedas At This
Authosization shall be conditionai upon implementation of mitigation and compensation measures
specifled on the attached decument.

The enviranmenta] Impacts of fhls undertaking have Bedi: tevieved by Fisheries and Oceans
Canada in acrardance with the Canadiah Environmental Assessmient Act, This review concluded

that the project Is not likely t cause significant adverse enviranviental effects IF the mitigation
and compensation measures specified are Implemented,

Failure to comply with any of the conditions spetified on the attached Authorization may result In
& contravention of sectlon 35 of the Asheries Ack '

NOYE: None of the foregoing should be taken to imply Axthorization of this undestaking In
accordance with any section of the Fisheres Act gther than section 35, Also note that
Authorization under the Fsherdes At does pot release the proponent from the
requirements of any other federal, provinclal ar municipal legisiation. '

Please contact Desrick Moggy at (857) $79-8011 should you have any questions or require
additional information. N

Area Direcior
Fisherles and Oceans Canada - Eastern Arctic Area

LTI

Attachment(s): Fisheries Act Authorization

c.c:  Stephanle Briscoe = Nunavut Imnpact Review Board
Phillppe DI Plzzo — Nunavut Water Board
Glen Stephens — Indian and Northern Affalrs Canada
Rob Johnstone - Natural Resources Canada

Canadi
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AUTHORIZATION FOR WORKS OR UNDERTAKINGS AFFECTING FISH HABITAT
AUTORISATION POUR DES QUVRAGES OU ENTREPRISES MODIFIANT L'HABITAT DU POISSON

NU-00-0068
Authorization NoJ /NP de Faumrisation

Authorization 1ssued to: Autorisation déliviée d ¢
Gren Missal Greg Miasal
Vice-President, Nutiavut Affalrs Vice-President, Nunavut Affalrs
Benachee Resources Inc., 3 wholly owned subsidlary of Tahera  Sensches Resources Inc., @ wholly-owned subsidiary of Tahera
Diamond Corporation (8RE) Dlimend Corporation (8RI)
B803~121 Richimond Street West, 803-121 Richrnand Street West,
Toromto, Ontario MEH 2K1 Toranto, Ontaric M5H 2K1
(416) 777-1998 ! {418) 777-1998

L

Location of Project/Emalscamant du projet

; This Authorfzation 15 In refation to the harmful alteration; disruption or destrustion (HAGD) of fish habitat resutting from the works or
: undertakings at the Jericho Diamand Project, within the Carat Laka watarshed In Nunawut iiear the msthmst corner of c:lntwoyho
Lake (65° 59" 50" Latifude, 113 ® & 30" Longltude), lotated 420 km northeast of Yellowknife, NT, - » »

Wi
valld Authorization Perlod f Pérlode do valldits .
From / Du To/ Au
April 15, 2008 December 31, 2007

The valld Authorization pericds for the gther conditions of this Authodzation are set out below,

-
% popy -

p— Desuataion af Warks or Undertakings (TYe of worky schede, eic.)
Dascyiption des ouvrages ou entrepHses [Genre hawﬂ, c:lendrlu‘, elc))

Benachee Resaurces Ind, {BRY) propases to conduct open pit and underground mlnlng of Wmbedite pipes at thelr Jerkcho Diamand
Project mine site (Project}. As a result of the profect, a causeway will be constructed and operated from the shovefine of Carat Lake to
suppart 2 water iritake facility to provide process water for ming pperations, The storage of fine fraction from the processing operation
will occlr In the Lbng Lake System (tnade up of Long Leke, an unnamed pand north of bong Lake and an unnamed pond west of Long
Lake ), which will be dammed and converted to a Processed Kimberilte Contalnment Arez. As a result, lows from the Leng Lake
System o Lake C32 via Stream C3, wil] be disrepted durng operation, To fadlitate access 1o the open T,it, d section of Stream G1, wil
be reafigned away from tha pit using a diversion channel, Furthermore, management of site water around and within the open pit,

: Wil result fn the reduction of flows In Stream €1 during operation.

L |

The following warks or undertakings are subject ta this Authorization: .

1. The construction, opsration, malntananue and abandenment of a 100 metre long causeway to suppart a water Intake faclllty in
Carat Lake, wili affect 1860 m? of foraging, nursery/rearing and wintering habitat for Arctic char, Arcic grayling, Burhef, Lake
Trout, Round whitefish, and all habitet types for SHimy sculpln. .

2, ‘Ii‘h; l::nanstructlon, aperation and abandopment of a Procassed Kimberlike Contalnment Area (PKCA) using the Long Lake system,
neluding:

» Long Lake, which will afect 100 300 m® of all habltat types for Burbat and SIlm; scutping

»  An unnamed pond, riorth of Long Lake, which wil affect 7 100 m of il habltet types for Sihmy sculpin;

»  Anunnamed pand, west of Long Lake, wiich will affect 9 660 m2 of il ha!;ltat't\‘.r;i'is for Blrbat afid Stimy sculpin; and,

= Stresm €3, which will affect B39 m? of aursery/rearing and production habitat for Arcﬁl: char, Eurbot, Lake trout, sid Round
whitefish, aff hakltat types for Slimy seulpln, and pursery/rearing, spawning and pmducﬁon habltat for Arctie grayling.
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"4, Works wili be conducted following the practices outlined In the follawing reports: - ¢

AUTHORIZATION FOR WORKS OR UNDERTAKINGS AFFECTING FISH HABITAT
AUTORISATION FOLIR DES OUVRAGES OU ENTREPRISES MODIFIANT LHABETAT DU POISSON

s - NU-00-0068
pubentation Mo de aiigtion

3 Tnu construction, aperation, malntenange and stendonment of a diversion channel, adiacent to Stream C1, which will affect 2 153
o of preduction hiebitat for Arctic char, Arctlc Grayling, Burbot, Lake trout, Round whiteﬂsh and Slimy smlpln

4. Tha wizhagement af site water during emine operation within the Stream C1 watershed, adjacent ta the apen pit, which will sffect
313 m? of predurction and pursery/rearing habitat for Arctic char, Burbot, Laka trout and Ralnd whitefish, 2l habitat types for
Slimy sculpin 2nd nurseryfrearing, spawning and production habitat fer Arctic grayling.

_—

Corxfitions of Authtrizetion/Canditions de 'autorisation
Conditiane that raiata to the Proponant Plan ("Plan™}!

1. The canditions af this Authorfzation notwihstanding, should the above works or undertaking, due to weather conditions, different
stlls or other natural conditions, or for any other reason, appear, In the opinlon of the Department of Fisheries and Oceans
("DFO") likely to causs greater knpacts than the parties previcusly contemplated, then DFO may direct the froponent, and its
agents, and contractors, to suspend or alter works aned activitles assaclated with the project, to aveld or miitigate adverse Impacts
o fisherles resources, DFQ may also diredk the Propenent and Its agents, and contractors, to carry but a% the Proponent's expense
any works or activitles deemed necessary by DFO to avold or mitligate further sdverse Impacts to fisherias resourcas, In
dreumstances whare DFO is of the view thal greater Impacts may eccur than were cantempiated by the paries, PFO may also
todify or rescind this suthorization. If the authorization Is to be changed the Proponert will be given an appodynity to discuss
any prapesed modifications or resclssion,

& BRI confirms that all plans and specifications for all werks and sndertakings proposed relating ta this Authorization have been duly
prepared and reviewed by appropriate professionsls working on behalf of BRI, ‘BRI acknowledges that it |s solely respansible far
al] deslgn, safety and workmansmp aspects of ol works associated with this Autnoflzattun.

3. The eonhstruction must comply with thosa critetla as identified within this Auti‘mnzatinn‘ Harmful ah:erauon, dlsm ption ar
destruction of fish habitat ather than that specifically Identified within this Authorization Is hot pérmitted, Only the HADD of fish
habitat resulting from the foliowing shall be authorizad during the time perlod specified under the heading “valtd authosization
period”; and a3 set out under the heading Description of Worls or Undertakings, abave;

A1, The construction of a 100 m long causeway resulting In the destrucifon of 1800 m¥ of fish habitat In Carat Lake.

3.4 The construction and operation of the Processed Kimberiite Containment Area (PXCA) resuiting In the dutmct!on of 100 300
m? of fish habitat in Lodg Lake, 7 109 tm? of fish habltet In an unnamed pand north of Long Lake, S 680 m? of fish habltat In
an unnamed pond west of Long Lake and the disruption of 835 m? of fish habllat In Stream c3.

3.3. The construction, operation and abandonment of a 470 melre dlvaslnn channel ramltlna ln the destruction of 2 153 ra?
mebres of fish habiat In Stream C1, e

34, The menagement of site water arotind the open pit resulting In the harmlul alteration of 313 m‘metres of fish habltet In the
lovier sectlon of Stream L.

- .
4.1, Application for Authatization for Works or Undertakings Affscing Fish Habitat, da:ed 17 Navember 2000,

4.2, Yericho Dlamond Praject Final Environmental Impact Statement, dated Januaty 2003 'rahera Corpwatlon.

4.3, Water Permit Submission for the Jericho Plamend Ming Nunavut, submitted to the Nunavut Water Board, by Tahera Diamond
Carporation, dated August 2004,

44, Addendum to the Submission to the Nunawt Water Board Jericho Diamond Project, dated Octaber 8, 2004, Tahers
Disrmcnd Corparation,

4.5, Mainstream Aquatics Ltd. 2004, Revised fish habitat na net loss pian fer the Jericho Diamand Project. Prepared for Tahera
Plamond Corporation. Report No. (MO0GBF: €2p. + Appendlcas,
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AUTHOREZATION FOR WORKS OR UNDERTAKINGS AFFECTING FISH HABITAT
AUTORISATION POUR DES OUVRAGES OU ENTREPRISES MODIFIANT L'HABITAT DU POISSON

NU-00-0068
Althorizaton No.‘hﬁ de 'autorisation

3.6, Memorandum enitied “Respohse 1o DFO Conterns— Biasting Andlysis™, from Rick Pattenden (Malistream Aguatics Lid) o
Cerrick Moggy, Fisherias and Owans Canada, dated November 22, 2004,

47. The above drewingls) and/or docunent(s) are hereafter referred to a5 the Plan, Where contradictions exist, the mast recent
version shall apply.

Conditions that reluta to the mitigation of patantial hsrmful altaration, disruption or destruction of fish habitst:

5. BRI shall camry out the works or undertakings, set aut under the heading Description of Works or Undertakings and desciibed in
tha Flan above, and Canditions of Autharization with due dlligence to avold any HARD of fish habitat beyond thuat for which this
Authorization bas been Issued, and In particufar, but without restricing the generality of the faregoing:

5. Agualified btologlst or environmental Inspector shall be on site during all In-watar eonstruction and restaration works to
ensure Implementation of the designs as intended in the Plan and conditions of this Authorlzstion.

5.2, Na intwater work shall accur during critical spawning and rearing periods for any fish species In the'affected waterbody. The

timing of any works proposed for the open water season shall be determined by BRE and approved by, BFO prior a the start
of 2ny In-waber wark.

53, Al materials and equipment used far the purpese of site preparation and profect mmpm shall, I:Ie opemted, ma'lmalned ahd

PN stored na mare that prevents any deleterlous sulsitance from etitering the waten..... urie v P T U

LEET Y g SN N TR TP AT

53.1, Any stotkpited matarials shall be'stored such that they will ok, under any conditions, erade Into the wateroourse,
5.3.2: Veblcle and equigint re-fuesiing ancfor malntenance shal be canducted Atvay from the water,” N !

5 3.3, Any partof a vehice and/or aquipment entering the water shall be free of fluld leaks and atemallv cleanedldegreased
wareh ot B e nddvaint any delebdrlolis stbismnee from entering the watir?- <1 1 eaier 61 g P g £ f

T 5 34' : Dnly dean material freeoi’ﬁne partlmlaba matter and any deletalilaus .*?u%m:e snall b2 planedhln ﬁmwaler. o
e LTI L T . ey Ay g g b ket .
54, Sediment and erns!on cantrol measures'shal ba I piace prior to comineticentintt'ck thie vidrk and are feft In place unﬁ! such

time that any previousty expasets salis are stabilized and are no fonger subie:tto erosion and wll nat result in the deposit of
‘sediment Inte the water, e et

§.4.1, During construction, all sediment and erasion contrp! measures shall be !nspacmd da[ly o ensure: that they are
function[ng properly and are malnta!ned andjfor upgraded as required m'preverk enhy of sedlment inko the water.
h l e "
54.2. After construction, all sediment and erosion cortrol measures shall be lnspacted weekly, or daly during any rainfall or

thaw events, to ensure that they are functioning properly and are malmalned and{or uagmded asrequired & prevent
entry of sediment Into the waler, "y

LTS P

5.4.3 Bxre sediment; and eroslon control measures shall be Immediately avallable an slteforupgrades of repars,

544, Al disturbed areas of the work site shall be stabilized (to prevent any a'oslun) Inunedlate.ly and re-vegetated as soon as
condiions allkew,

54.5. Total sus;iended solids In surface funufffmm the mine site shall be mptro!iéd 50 2516 préver impact to fish habitat.

5.5. The construction of the Straam C1 diversion channel shall be cotmleted in the dry and allnwed to ﬂahlze fara mlnlmum of one
. year prior ta Implementatian. vt It o
5481, Ash sha!i be removed from the existing channel prior to de-waterhg and re!eamd alwe Immecﬂately downstream.

vy

5.5.2, sitor debris that has accumulated around the temporery cofferdarns shall be re:mvad prior to thel withdrawal,

DT N fat ‘. Page 3



AUTHORIZATION FOR WORKS OR UNDERTAKINGS AFFECTING FISH HABITAT

AUTORISATION POUR DES OUVRAGES OU ENTREPRISES MODIFIANT L'HABITAT DI POISSON

. NU-00-1068
Anthorization No./N° de Tauterisation

55.3. To prevent erosion and sedimant release, flow dissipsters and/for fiter bags (or equivalent) shall be placed at watar
discharge points, and located a ailnirum of 15 i from the watermourse, to aliow sediment lader water To settla and/for
filter befand re-ghtering the watercourse downstrear of the construeion area.

5.6, BRI shall Implementihe Fish Sslvage Program, during the de-watering of Long Lake, in the manner outiined in the DFD

Fishi-Out Protocal.

5.7, 1ftha fish habitat mitigation measures are not functioning as intended, BRI shall design und Implement a2 Cont!ngancy Plan

6.1,

6.2.

6.3,

that adequately addrasses any limitations. This plan shall be submitted for review and approval by DFO prior to
Implementation,

Conditions that rafsta to tite compansation for tha Joss of 122 000 m? of fish hahhat:

6. Tha following aress of fish habitat shall be created as compensatary fish habitat:

607 m* of fish Habltat I Carat Lake shiall be enhanced during the construction and operation of the museway by
incorporating larger-sized rock material {up to 0.5 metre dlameter) inta the margins, -

6.1.1, The enhancement will benefit faraging, wursery/ressing and wintering habitt for Arctic char and Arctc, grayllng, and
all habltat types for Burbot, Lake trout, Round whitefish and Slimy sculpin.

LIS
LR A N L ]

1202 mz nf fish hatitat of Carat Lake shall be enhanced through the develapiiseit of undl:rwaber tck: shoal by mtca\rahng to

at least 2 mietré balow normal summer water [evels durlng atnm!onment of ﬂ}e_‘t’ausaway L

6.2.1, The enhancement sha benefit foraging, nursery/rearing end wintering hab!tatfor An:tf:: char and Ar:uc arayling, and
it habitat types'for Burbat, Lake trout, Round whitefish and Slimy sofipin, -+ -

6.2.2. Final detalled desigh drawlrngs for the reclamation of the causeway shall be submitted m DFa for revlew and
' approval pricr to November 30"‘, 2005, Che e e

LTI S I :l-"§‘ Y-t

!:;ID ? of Ash habftat in the 470 m long diversion channe! shall ke enhanced by Inmrporating nahural channel features Into
esign.

£.3.1, The enhancement shall benefit praduction hahikat for Arctic char, Arctic grayl!ng, Burbot, Lake trout, Round whiteflsh
and SHimy seulpin,

6.3.2, "Final defslled design drawlings for the diversion channel shall be submitted-bo DFO for raview and approval at least

g‘xty di]ﬁnz‘gavs prior to copstrzction and shall Incorporate the following faatures Into the lower 150 melre portion of
e channels

6.3.2.1. Asinucus configuration, whidh Indudes at least 10 meanders wlth @ 6 metre radius, shall be Incorporated
Inta the channel to mimle patural chainel form and max!mlze channel Iength,

6.3.2:2. Ten riffies shall be incorparated Into the channel design; * » "~ '

6.3.2.3. Alowflow channel shall be incorporated Into the deslgn to mau‘rtaln a wetted width of 0.5 m and water .
depths up to 0.5 m;

, B.3.24. Adhennel gradient shali be designed to ensure fish passaga . .
6.325. Boulders shall be piaced In the channel to provide physlml In-stream covEr and

wi
6.3.2.6, Qh longélnanow poo! shall be Incorporated inta the déslgn at the lowermost and uppermost partion of the
anni

" 6.4, 21000 mof fish habitat shall be enhanoed through the construction of twenfy-ane (21) underwater rock shoals:

' Page 4



AUTHORIZATEON FOR WORKS OR UNDERTAKINGS AFFECTING FISH HABITAT
AUTORISATION POUR DES QUVRAGES OU ENTREPRISES MODIFIANT L'HABITAT DU POISSON

NU-00-0068
Auorization NoJ/i° de Fautarisation
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T
54.3, Theenhancement shall fesuft in the creation of foraging, nursery/rearing and wintering hablat for Arctle char and
Arctic greyling, and a1l habitat types for Burbat, Lake trout, Round whitefish and Slimy sculpin;

6.4.2. Final design plans for the construction of the twenty-one {21) rock shoals shall be submitted to DFO for review and
appraval prior b November 30%, 2005 and shall ncorporats the following feaburas:

64.2.1. Each rock shoud stall be at j=ast 10 mees wide by 100 metres long by 1 metra thick and placed in water
with B depth of at least 2 metres below the narmal summer water levels;

6.4.2.2. Eath rock shoal shall be corstructed with rock materlal demonstrated fo have no potential to releasa
deleterioys contaminanty ta fish; and,

6,4.2.3. Oistinck rock shoals shall be construcked In the quantity and location as follows: Six {6) rk shoals aiong
the nostheast shore of Carat Lake; Five (5) rock shoals along the southeast shore of Interbasin Like; Two
{2) rack shoals along the southeast shore af Lake O1; Two {2) rock shoals along the nosth/south east/west

~ + -+ i« shore of Lake 02; ‘Two {2) raeX shoals along the‘nurﬂmast share of uke B3; and, Four {4) rock shoals
%y~ g - Plong the sputh shorg of Lake 04, U LADTE AR L ARSI UL L HaN

64.3. Afinal Detalled Compensation Monttoring Plan for construction of the twenty-one (21) rock shoals gshall bg spbmltted
tn DI for review and approval prior $o November 307, 2005,

n“ A3 e g bt ._-ul, ||.)-“.
AT AT LI e e L T

6.4.4. Imp!cn‘senminn of the Appraved drawlngs for the construﬁinn otthe rod:shoalasmll be :omplated prioeto.
Novamber 36%,2007; = ¢ e o REPL An e

R

6.5 182 m*of fish habltat shall be enhanced In a connechng channel (S\r,eam 021) 1o improve fish passage between Lake 02 and
takeQ3. & L f e - o ‘\'['rh} festin e

6.5J1. The enhanvement shall benefit foraging and nursery/rearing for Arctichar, Arcticgrayling, Burbiot; Lake tout; *
Round whitefish,-and faragltig, riurseryfrearing and spawning habltat-for-Siimy sculping and,

6.5.2, Flrlal detalled deslgn drawings for Stream 021 shall be submitted 4o DFD for: review and approval prior ta Navembar
30M™, 2005 and shali Incarporate the following features:

6.5.2.1. The connecting channel shall ba constructed wlth mdc mateﬂal demonstrated ta:: have o putenttai w
Telzase de!ewlaus contaminants to fish. I YL N L

, “...t,i. Ten, 1) '=-"
553, Afinal Detziled Compensation Meoritoring P!an for the connedtisyg chanigh (Stream 0z1) shall be mhmitted ko DFOQ
for review and appraval prior ta November 30%, 2005, TN T PP
b.5.4. Implementation of the Approved drawlngs for connecting Chahm:l {Stean'021) shall be completed price 1o~
‘November 30, 2007,
G & All fish habltat‘mmpensamry woris shall be completed prior to chemberan‘l’ 2u_n7 RN -a 3‘
6.7, 1fat any ime the Proponent becomes aware that the compensatory hnblta\: is not cqmpleted and.for functioning as descrlbed
© Inthe habitat eompensation plan, the Proponent shall carey out any works whidh are necessary fo ensufe the compensatory
habitat is complated andfor functionkw as described in the habitat compensation pan.’

6.8. The Proponant cohfims that they shall leave the compansatory hahitat tindisturhed # After the compensatory habitat, has
been created the Proponent shafl not camry on any work or undertaking that will ddvarsely‘distuch or tmpact the
mmpensatary hnhltat

[ [ VI T e T a0 i)

6.9, If the fish habitat l:ompem:atlm measures are not funclioning as!ntended GR! sha!l design and lmplementa Contlngencv
Pll? that adeguately addresses any Hmitations. This plan shafl be Sub:mued for review and appmval by DFQ prierto
Imtplemaentation, Ve

L A L . . Fagﬁf
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AUTHORIZATION FOR WORKS OR UNDERTAKINGS AFFECTING FISH HABITAT
AUTORISATION POUR DES QUVRAGES OU ENTREPRISES MODIFIANT L'HABITAT DU POISSON

. NU-80-0D6B
A jors P J° de lautorisaltion

Cond|tion:s that refats to the monltoring of the Prapatient Plan, tha Mitgstion and the Compensaticn "Monlturing
Fragram®)

7. The troponent shall undertake a Mitigation Monitoring Program and will report ta DFO, on or by Navember 30% af every year,
whether warks wete conducted within the schedule of the praponent; plan and whether the mitigation measures outlined In the
mopnnent plan and Ehis authorization were folltwed, by:

7.1, Providing & photographic record taken of the pre construction, during construdion and past constraction periods, showing all
sediment control warks and detalis of how they functidned to prevent sediment entrv Irnto the watercourse serording o the
approved Flan and conditdons of the Authorzation.

2.0,1. The photographle record shall Include, but nat be imited 1o, a recond of existing oonkEtions, the work phase Including

sediment and erasion contro! sneasures, and campleted warks (ncluding compensation measures, site stabllization
and resteration.

7.1.2, “The phigtographs for each pre consteuction, during construction and pu;,tmmuuﬁon time ‘period, shall be taken from
. the sanie vantage point(s), diection and angle of viaw for €57, COmpRANSy,

WA 03 &, Taded TE20S 200 Sl L0y

7.13. Al photagraphs shall be clearly labelled with the date, location and viewing direction. The phctographls {mm and
viewlng divections shall be Inticated on 2 plan view drawing of the worX site 2nd clearty indexed to the phckngraphs

::.n n b LR !: l"'
----- Kl DRI PRI LT TR PRI

{6 1 i Provtd[nq detmls ef&weﬂecﬁvem afthemiﬂgauon muasures in at.hlevmgthzlr dk;ecﬁves, as outllne:i in the ﬁserabltat
¥, - . Ko NetLoss Plan — Jerichp Profect (Mainstream, 20043,

*. 7.3 Providing detalls of any contingenty measures that wers fdlom hnhe event that:mitigation measurgs did nok funwction a5
oy dmlhed inthe mpunent plans.»: -~ - .. nee g wtertlon th gade | e hoact e

UL L |

R Y TV BN

74 Prepér!nn and wbmﬂ.ﬂng ‘Asmucbed dmw stipulating thet structures and/or works were constructed according tn !;he
apmveﬁ plans, | to DFD on of hefure Hwem nfﬂ:eyearfuumﬂng the d:mpleticn of martstmm:re and.lor Wwark
AL BT R DO Lo Sty et
7.5, Preparing a'repart on thé I'tuh sﬂvl%,u Pmnrlm Tollowing the dewatering of Lang Lake, in lhe manner ouﬂlned in the DFO
Fish-Out Pratocal before November 307,
s TR i * ., e
8 The proponent shall undertake & Compensation Manitoring Pregram and teport on-anannual basls by Novembar 30", whether the
compensation works were conducted according to the habitat conpensation slan by;

8.4. A photographic record shall be taken'of the pre construction, during constnaction dnd post cohstiuction periods;, showing all
compensation works ompleted aocofding o the approved Plan and condiions &f the AuthosTzation,

B.1.1. The photographic regord shall include, but not be Hmited to, & vecord of exlstlng “‘conditiens, the work phasa incjuding

sediment #hd exoslon oomrol measures, and completed wnrksluduu“ ing cnmpensal!on measul’as, stel stablllzat:un
' . and mstemﬁon. .o

L + . L% L ua
. ' .

LN P I o YRR ] "'u B O
)

& 8.1.2. "The phumgrapl‘s for éach | pre mnstmdim, during canslruu:unn and postmnﬂmcﬂm Hme penud shali be taken from
the Eme Vantaga po!nt(s), d{mcuun and angle of view for easy mmparlm
. ;-!p p‘t’ I ‘-". v:,."
DR 13" Al phntognpns shalf be deaﬂy Iabeﬂed with the date, kcation and wewina dmﬁon"'me motogmplﬂc loraﬂm and
<o viewing directions shal be indicetad on 3 plan view drawing of the work site and learly !ndemd ta the photographs
A N A AL
8.2, Providing detalls of the effectiveness of the canipensation measuies m achleving the]rublecﬁvu as fish habitat; as outfined In
the Fish Habftet No Net Loss Plan — Jericho Praject (Malnstream, 2004), and the Detalled Compensation: Monitoring Flan for.the
rock shoals and the connecting channel (Stream 021). Tha repert shall Includer but not be limited to, the stabifity of alt habitat
features contained therein, habitat characteristics, fish uss, abundance, dlm'lbuﬂnn and population charectenistics:
¥ 8.21. Monitoring of the Causeway shall be reported at the end of Year:2, 3 4; 5 ] B and one (1]years fallowing causeway
© reclamation, and shall yeport én the sediment deposition adjacent to the structure.

Nt e e Pago s
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AUTHORIZATION FOR WORKS OR UNDERTAKINGS AFFECTING FISH HABITAT
AUTORISATION POUR DES QUVRAGES OU ENTREPRISES MODIFIANT L'HABITAT DL} POISSON

) NU-00-0068
- Authorization No/N° de Fautsrsation

8.2.2. Monitoring of the Stream C1 Diversian Channe) shall b reported o the E3 of Year 3, 4, 6, B, 10 and L2, and ool
include Etream discharpe and temperature (comejated with ambient airtemperature),

8.2.3. Monitoring of tie sock shoals shall be reported at the end of Year 4, 5, 6, 8 and 10, as outlined In the Detalled
Compensation Monltoring Pfan for rock shoals.

8.2.4, Monltaring of the connecting channel (Stream 21} shall be reparted at the end of Year 4, 5, 6, 8 and 10, as outined
In'the Detalled Csmpensation Monitoring Flan for the tonnecting channe! (Stream 021},

8.3, Preparing and subfnitting “As constructed” drawings t DFO by November 30 of the year following eonstruction, stipulating
that structures and/or works were constructed according to the approved plans.

4. Providing a description of the contingency measures that were followed I, during e Monitarng Program, [k was determined
thet the compensatory habitat was niok functisning as descaribed In the proponent plass,

Finnneinl Security: < R P R N A
SrE o ’ PR T ITAN dp PR

8. To guarantes the performance of alj of 8RY's abligations under thls Authorlzaﬁc;n. including the perforrnance of any additional wark
determined by DFO to be necessary to achieve the objective of No Net Loss of Fish Hahitat, BRI shall provide DFQ with a seryrity
depasit in the form of an Ireevocable letter of credit (Letter of Cregit) on the fellowing terms and quqg: P AT T e

| : I T
bty s £ 5%, gda 3 D L R L E L TR A W sy T U R LT AR BRIV T L RILIWE B R e Eohlgt e op AN 3 L

9.1, BRI Shall delivér the Lettier of Credit to DFO (Iqalult, NU Qffica), ﬁayabie td the Redelder Generil 6f Cariada, Within 30 days
from tha issuanee of thid'suthorizatién 1n the &mount of Canadla $280,000,00; ahd vaid umtil Decambar 313, 2016

Issued tn 2 farm and by an Yssuer that Is approved by Fisherles and Oceans Canada - Eastern Arclic Area,

L L /Y AP Wl %L Ram W e aabing e Loon b et

8.2, Tha Letter of Credit will be for'a dile-yaar term and will be renewed by BRI on an annual basis until all of Its obligations
under this Autharization are completed tg the satisfaction of DFO.

R IS U A LA N A SE SRR P B D & SRR S g/

3, DFQ may draw'dawn o the Litter of CiédR at airy time pion virltten nties to tisTssites 8hy amount that DFO deens to be
nNEecessary 10 satisfy any of BRUs obiigatians under this Authorlzetion, Incluting any waork which may be required due to 5
« ' fallore of the coipeiisatifirand ritigation measures-o funclion as aht!di‘:ated‘aedenarmlnbd by BFD, - sy
. i ae R TP B ' atedga
8:4. BRI coverants and undertakes to and with DFO that, In the event that any drawings are made by DFO on the Letter of
Credit, BRI will cause the Letter of Cradit to be confirmed or re-Igsued (as the' casa may be): The Irevixable Letter of Cradit
ke be confirmed or re-lssued {ax the case may be) at the first of the next following ealendar year.

.
v e POTIT S AL S BRI

.
SEMENN

" 8.5 Atany time during the term of this Authorizetion, basad upaon review of the sfediveriess'of the tompensation, mitigatian
« and monitoting requiramants set out In this Autharization, if DFQ, In fts absolute distretion considers those measures to be
t functioning as designed, DFO may authorize BRI to reduce the amount of the Letter of Credit; and shall provide ta the Jssuer
+ the appropriate notice. . ! Taecdibentd MWyandy o g amy, a

LI LI WML Py ...',|: [T AL

+ - 9.6, Onos BRI has fulfiRed alf of ks obiigations and met all requirements and conditions set out i tis Autfcrlzition {0 the satisfction
" of DFQ, DFO shall provide instructions to the Issuer to cance] the Lette! of Credit and shal) provide to BRI a statement of 0 .
aocount detaling any withdrawals made by DFQ pursuant t section 3.3.abova, i - vrs vty ¢ o . -

' -
: . CavE b
i bases n el

10. Notification of the commencement of In-water warks o underiaking shall be‘proviiied £o DFO via fax (867-675-839) within ten days
prior to the Inftiation of the works or undertaking, I St

40.1,The natffication shalf be forwarded 15 the attention of Dervick Moggy, Habitat Matagement Blologist and Indude the  **
Authorfzation number (NU-00-0068) afd the date when In-water works oF Uridériikings aré schaduled to'take'place, it
. e Jaa T vy ! "o~ : . - .
11, Any deviation from the agipraved plan, work schedule or compensation, mitiggtich 3 onitering messtires’stated above, shall bie
discusses with and approved In wiiting by DFO, prior to implementation. ~ _ . L
12. BRY shall carry aist afl werkes or undectakings related to the Descrption mﬁ&iﬁfdﬁndﬁhﬁﬁé&tﬁ Jericho Project antt’
Implement mitigation and compensation mezsures to the satistaction of DFQ,~ ~ " ™ ™ '

e . . Page?

' e .
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AUTHORIZATION FOR WORKS OR UNDERTAKINGS AFFECTING FXSH HABITAT
AUTORISATION POUR DES OUVRAGES QU ENTREPRISES MODIFIANT L'HABITAT DU POISSON

: NU-00-0068
Authosization NoJN® da Fautarisation

L
13. A copy of this Authorization shall be prominently posted at the work site during all wark perods, BRY shall ensure that alf wark

créws are nade femillar with the conditions of this Authorization prier ko Implementatian of the wirks or underakings.

The holder of {his authorizaion is hierehy authorized under the autharity  Le détenteur de ia présents est autorss en varty du paragraphe 35(2)
of section 35(2) of the Fisheries Ak RS.C, 1985, P, 4. tonyout  dela Lolsirles piches LR.C, 1985, ch, ¥, 14, 3 explyiter les ouvrages
the work or undertaking described heredn, ot entenrises déorits sux présentes.

T‘hls authorization |5 valid only with respect to fish habitat and for no Lratorisation n'est valide quien e qul éoncemne Ihabiat do palsson et
Gurposas 1t does not purport to release the appiicant from any pour aucune putie fin, Ede ne dispense pas e requérant de foblgation
obl!ga o to obtain permisston fram or b comply with the requiremients  dobbenir fa permission d'autres organlsmes réglementaires concemes

of any other requiatory agancles. ou de 5a conformer 3 Yaurs exigences.
Falfure to comply with any contlition of this authorlzation may resuitin  En verty de La Lol siir les pichne, des acasations pourront 8tre portées
charges belng fald tnder the Fisheres Adt. contre ceux qul ne respectent pas les condiions prévues dans 3
présante autorisation,”
This atharizatlon form should be heid an site and work crews showd ba Celtaauk}ﬂs:ﬂnn conseryée wriasliwxdshavam,ettes
made famlar wilh the conditions attache. Bquipes,de tigial e Feonndré les'ed
: : FeRn \ b, 'H."'.;f:\" A
Date of T Date de délivrance zie 15 Avil} 2005 .
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CMMS Model Summary

Machines

» Articulated Trucks
» Backhoe l.oaders

» Cold Planers

» Compactors

» Feller Bunchers

» Forest Machines

» Forwarders

» Harvesters

» Hydraulic Excavators
» Knuckleboom Loaders
» Material Handlers

» Motor Graders

» Multi Terrain Loaders
» Off Highway Tractors
» Off Highway Trucks
» Paving Equipment

» Pipelayers

» Road Reclaimers

» Scrapers

» Skid Steer Loaders

» Skidders

» Soil Stabilizers

» Telehandlers

» Track Loaders

» Track-Type Tractors
» Underground Mining
» Wheel Dozers

» Wheel Excavators

» Wheel Loaders

+ 730 ARTICULATED TRUCKS

Overview Specifications Benefits & Features

SPECIFICATIONS

Engine

Engine Modet

Gross Power - SAE J1985
Net Power - SAE J1349
Net Power - ISQ 9249

Net Power - EEC 80/1269
Fiywheel Power

Bore

Stroke

Displacement

Weights
Rated Payload

Body Capacities
Heaped SAE 2:1
Struck

Heaped SAE 1:1

Transmission
Forward 1
Forward 2
Forward 3
Forward 4
Forward 5
Forward 6
Reverse 1

Operating Weights
Front Axle - Empty
Center Axle - Empty
Rear Axle - Empty

Total - Empty

Front Axle - Rated Load
Center Axle - Rated Load
Rear Axle - Rated Load
Totai - Rated Load

Front Axle - Loaded

Page 1 of 2
-— Selt
Standard/
Optional Equip.
CONFIGURI
Customize y

Units: US | Metric

Cat® C11 ACERT™
325 hp

317 hp

321 hp

321 hp

317 hp

5.1in

5.5in

680 in3

meet your n

% Configure

LOCATE Y(

Get in touch
dealer for m

*» Locate Yo

31 tons

730 ARTICU

22.1 yd3 ¥ Downloat
Brochure {1
17.1 yd3

26.9 yd3

4.75 mph
8.97 mph
13.64 mph
20.9 mph
29.1 mph
34.37 mph
5.27 mph

28969 Ib
11023 Ib
10384 b
50376 ib

5997 Ib
27999 Ib
27999 Ib
61994 b
349651b 207\ .

http://cmms.cat.com/cmms/serviet/cat.dcs.cmms.servlet.GetModelSummary?dsfFlag=0&c]a... 3/9/2007



CMMS Model Summary

Center Axle - Loaded
Rear Axle - Loaded
Total - Loaded

Body Plate Thickness
Front

Scow

Side

Base

Service Refill Capacities
Fuel Tank

Cooling System

Hydraulic System

Engine Crankcase
Transmission

Final Drives/Differential
Output Transfer Gear Box

Sound Levels

Interior Cab

Body Hoist

Raise time
Lower time

Standards
Brakes
Cab/FOPS
Cab/ROPS
Steering

©2006 Caterpillar All Rights Reserved.

Legal Notices

Page 2 of 2

ago221b 35V

38382 Ib
112370 Ib

31in
.55in
47in
B5in

95 gal
22.7 gal
26.4 gal

9.8 gal
9.5 gal
34.9 gal
4.8 gal

76 dB(A)

12 Seconds
8 Seconds

SAE IS0 3450:1998
SAE J231:.JAN81 and I1SO 3449:1992 Level Ii
SAE J1040 May 1994 and 1SO 3471;19%4

Site Map

150 5010 1992E

{+ISite Feedback

39N

Contact

http://crnms.cat.com/cmms/servlet/cat.dcs.cmms.servlet.GetModelSummary?dsfFlagﬂO&cla... 3/9/2007
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CARAT LAKE WORK

Initial preparation for construction of the shoals was carried out under the direction of
Tahera. At Carat Lake an ice road, consisting of two lanes, was constructed in
January 2007. Also, the six shoals (Figure 2) were surveyed and the ice around the shoals
was cleared of snow at the same time.

In February, the first nine truck loads of Run of Mine (ROM) material were dumped
directly onto the ice within the No. 3 shoal area. Holes drilled by TDC in the ice cover
close the rock location indicated an ice thickness of 1.5 m. A negative free board (flooding
of the ice) (see Photo 6) was observed and hence additional rock placement was halted until
further investigations could be conducted. Flooding of the shoal areas initiated to increase
ice thickness.

EBA Engineering Consultants Ltd. (EBA) was retained in mid March to provide ice
engineering services.

On March 22, 2007, access to the shoals and the shoal areas were cleared of snow. The
weight of the snow alone was observed by EBA to cause substantial depression of the ice at
several shoals.

EBA guided snow clearing to reduce the influence of the snow loads on the works. Snow
north of the Carat Lake Shoals 1 and 2 was pushed back towards the lake centre, away from
the shoals by a 950 loader as shown in Photo 7. Large amounts of snow had accumulated
east of Shoal 3 which was pushed towards the shore with a grader and a loader over a
period of 3 hours (see Photo 8).

EBA requested survey at each of the Carat Lake shoals. Following the survey of the six
shoals a survey stake was placed and a hole was drilled through the ice at each corner of the
six shoals. Ice thickness, free board (FB) and water depth were measured and recorded.
Devices for measuring ice thickness and water depth are shown in Photo 9. The results of
the survey are listed in Table 2. The corner numbering system corresponds to the one
given in Mainstream Table 1.

Summary of the observations:
» the average ice thickness was 1.75 m with a FB of 0.175 m;

o the FB at one corner of Shoal 2 and one corner of Shoal 3 (flooding) was greatly
reduced due to previous loading of the ice sheet; and

» water depths varied between 1.75 m (grounding) and 9.60 m.

Both the ROM material and 150 mm maximum size crush were hauled from the mine to
the shoals. Caterpillar 730 trucks were made available for material transport.

The 150 mm materials placed as a cushioning layer to protect the ice from ROM boulders.

ROM material was sorted before loading of the trucks to comply with the requirements of
the DFO as outlined in Section 2. Loads with excess fines were rejected.
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To accelerate work some hauling of materials occurred on night shift. During the night
truck movements were restricted to shore fast ice and only involved the transport of
150 mm material.

Trucks started with the rock placement always at the deepest water and they approached the
shoals always from shore fast ice.

A summary of the rock volumes and dates of completion is provided in Table 1 of the
Tables section of the report.

The remaining three Carat Lake shoals were loaded differently. No B monitoring holes
were drilled in the shoal vicinity and hence no FB measurements were taken. Instead the
centre deflection of the shoal was measured with the aid of a survey level and rod.

Active weakening of the ice can be done by cutting slots or drilling holes. Passive
weakening can be accomplished by accelerated thawing of the ice cover. For instance, the
ice can be covered with a material that absorbs considerably more solar radiation than the
surrounding ice cover. At Carat Lake a combination of both methods was applied.

As shown in Photo 20, the ice was cut with a chainsaw, equipped with a 1 m long blade.
Cuttings from the slot were removed and the slot was covered with gravel to prevent it
from refreezing and from filling it with blowing snow.

Cutting the ice surrounding Shoal #6 commenced April 17 as can be seen in Photo 21.
Cracks on the ice are marked with orange paint.

Around May 15, Shoal #3, the first shoal, broke through the ice. An aerial photo
(Photo 22), was taken April 18 from East, shows the distribution of ROM material on the
shoal. Another aerial photo (Photo 23) was taken on May 24 from approximately the same
position. A close-up photo (Photo 24) shows some rock material above the water/ice
surface which can be attributed to the shallower water depth. Of interest is the difference
in texture of the broken ice pieces floating over the shoal area. Large ice blocks turned up
in the middle of the shoal as shown on Photo 25 which was taken on May 16, shortly after
the rock broke through the ice.

An aerial photo taken North of Shoal #2 on May 25 (Photo 26) shows also partial
submergence of the rock at the east end of the shoal. As in the case of Shoal #3, most of
the rock material submerged first at the deeper end of the shoal. Again, of interest are the
different types of floating ice pieces. The thermistor bank can be seen in the background,
south of the shoal.

Comparing Photo 26 with Photo 27 (taken May 28), shows that most of the smaller (and
thinner) ice pieces have disappeared due to melting. Of interest is also the rapid melting of
the ice road leading to the shoals in the background.

Shoal #1, Shoal #4, Shoal #5, and Shoal #6 were still intact on May 28 as shown on
Photo 28.
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C.2  LAKE O1 SHOALS
There are only two shoals, 100 m long and 10 m wide at Lake O1 as shown on Figure 5.

Prior to bringing any equipment on the ice, the ice thickness was checked in the afternoon
of April 13 and found to be in excess of 1.70 m. The average snow cover amounted to
about 0.20 m. The shoals were surveyed and a grader cleared the ice from snow off the
shoal area on the same day as can be seen in Photo 29. A short access road was constructed
from the airport road to the lake.

Based on the experience gained from the shoal construction at Carat Lake, no FB
monitoring holes were drilled at the four shoal corners and hence no ice thickness, FB and
water depth measurements were taken at Lake O1.

Six inch (150 mm Maximum Diameter) crush material was hauled from the crushing plant
to a storage place close to the lake. From there the material was loaded onto the 730 trucks
which transported and dumped it on the shoal areas. A type 14 grader was used to
distribute the 150 mm Maximum Size crush over the shoals.

Between 12:00 pm and 9:40 pm, 36 truck loads of ROM material were placed on Shoal #1.
The remaining 13 loads were placed the next day (April 16) between 7:50 am and 10:30 am.

Placing the ROM at Lake O1 was done differently compared to the method used at the
Carat Lake due to the difference in shoal shape. Two long rows of material were placed

side by side starting at one end of the shoal and working towards the other shoal end as
shown in Photo 30 for Shoal #2.

Deflection measurements were taken with a survey level at the two ends and the centre of
the shoal.

Substantial cracks of the ice cover developed between Shoal #1 and the shore fast ice
(Photo 31) as well as some circumferential cracks at the ends of Shoal #1 as shown in
Photo 30 and Photo 32.

Since the trucks were needed for dam construction, shoal construction was halted for two
days. With several interruptions, placement of the ROM material commenced on April 17
and was completed at 9:30 pm, April 19. Blowing snow and high winds reduced the
visibility to a few metres during the placement of the last ten truck loads.

Deflections were measured at the ends and the centre of both shoals and the crack
development was monitored during and after the rock placement. It was found that the
deflections at the Lake O1 shoals were considerably less than those measured at the Carat
Lake. However, cracks at the Lake O1 ice cover were much more severe and more
extensive. The crack between Shoal #1 and the shore fast ice opened up about 7 cm in
width and about 0.90 m in depth.

It is believed that differences in load distribution are a major contributor to the difference in
the performance of the ice covers.

Of interest is also that circumferential cracks developed well into the floating ice region.
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No shoal failures were reported as of May 28 when some aerial photos were taken at
Lake O1. Some flooding of Shoal #1 can be seen in Photo 33 which took place in the
middle of the shoal between the shoal and the shore fast ice. There is no indication of
flooding around Shoal #2.





