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EXECUTIVE SUMMARY

The diversion ditches are composed of two channels having a total length of 2,622 meters. The
East Diversion Ditch discharge point is located at the shore of the NP1 Lake and the West
Diversion Ditch discharges into the 3 Portage Lake.

Work carried out during construction of the Diversion Ditches included excavation of soft
sediment and bedrock, rock fill placement for slope stability and culverts instaltation under Vauft
Road and All Weather Private Road. This construction report issued by AEM presents the
general construction procedure for this project.

Design of the channel was preceded by a hydrological study. These two tasks were performed by
Golder Associates. Some modifications to the design were made by AEM and are included in the
construction package.
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CONSTRUCTION SUMMARY REPORT
NORTH CELL DIVERSION DITCHES

SECTION 1.0 - INTRODUCTION

The diversion ditches are composed of two channels having a total length of 2,622 meters. The
East Diversion Ditch (ED} discharge point is located at the shore of the NP1 Lake and the West
Diversion Ditch (WD) discharges into the 3™ Portage Lake.

The diversion ditches are essential to prevent runoff water to from filling up the North Cell tailings
storage facility. Watersheds located to the North of these channels cover a total area of 2.15 km?
with an average year total precipitation of around 485 000 m3. These ditches will maximize the
capacity of the North Cell tailings storage facility.

The North cell diversion ditches are designed and constructed to minimize erosion of the
structure and also the lake bed at the ditch discharge peint. The North cell diversion ditches
include lake inlet and outlet structures to minimize impact on the NP2, NP1-N, WS-22 and 3"
Portage Lakes.

Work carried out during construction of the Diversion Ditches included excavation of soft
sediment and bedrock, rock fill placement for slope stability and culverts installation under Vault
Road and All Weather Private Road. This construction report issued by AEM presents the
general construction procedures for this project.

SECTION 2.0- SCOPE

This construction summary report presents an overview of the general construction procedure for
the Diversion Ditches conducted between July 2012 and Qctober 2012 at Meadowhank. A review
of the design and technical specifications is presented, followed by the construction schedule and
description of construction activities. The field modifications and adjustments during construction
are then presented.

SECTION 3.0 - DESIGN AND TECHNICAL SPECIFICATIONS

Design and Technical Specifications were created by Golder prior to the start of the Diversion
Ditches construction and are described in the following subsections. Plan view and typical
sections from the original design are available in Appendix A.

31 DITCHES ALIGNMENT

A conceptual plan for the diversion ditches, presented in Appendix F, was developed in
consultation with Golder. The two proposed ditches are the Western diversion (WD) discharging
into Third Portage Lake and the Eastern diversion (ED) discharging into NP1-N Lake. The ED
connects the following three lakes together: WS22, NP2 and NP1-N. Since the establishment of
the waste dump, the NP2 lake level has raised due the natural discharge of the lake is blocked
by the waste dump. NP2 Lake and the waste dump were now connected and some sediment
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issues occurred. To avoid this problem the ED was designed tc lower the NP2 water level to its
average level before beginning the mining operation.

3.2 HYDROLOGY STUDIES

Golder proceeds with the evaluation of the design flow by going over the hydrology study of the
mine site. The watershed located to the North of the North Cell Tailings Pond was divided into
sub-drainage basins to correctly split annual precipitation in the two ditches. The diversion
system was designed to collect and convey surface water runoff during precipitation events in
accordance with the Meadowbank Water Management Plan (Golder, 2011). The design event is
defined as:
- The summer rainfall event with 100-yr return period and 24-hr duration: 74.7 mm{EC
2011}, plus the
- The 24-hr snowmelt corresponding to the average year spring melis (126 mm} over 30
days (Golder, 2011).

3.3 DITCHES TYPICAL SECTIONS

Golder designed several typical sections with a till berm to divert the water. The minimum side
slopes were set at 3:1, the minimum bed slope at -0.35% and rip-rap Dsp change as a function of
the flow velocity. The main objectives were:

- Minimize the volume of excavation required;

- Easy construction at any period of the year, as they will only require compacted fill and

no blasting and/or excavation;
- Less potential impact to the permafrost; and
- Reduced risk of soil instability.

34 CULVERT

Golder designed the two culverts needed for the siream road crossings. On the ED, the stream
needs to cross the Vault Road. One unique thing about this culvert is that there is a lake on each
side of the culvert. This culvert is located between NP2 and NP1-N. The proposed Vault road
culvert diameter is 1500 mm with a 2.5% slope and an approximate length of 40 m. On the other
side, the WD culvert crosses the All Weather Private Road (AWPR). The culvert diameter is 1500
mm with a slope of 2.0% and an approximate length of 25 m. The ED culvert design flow has
been set at 2.9 and 4.8 m¥s for the WD culverts.

SECTION 4.0 - DIVERSION DITCHES CONSTRUCTION ACTIVITIES AND DESCRIPTION OF
THE WORK

The scope of work for the construction of the Diversion Ditches conducted from July 2012 to
October 2012 consists of activities in the following major work items:
¢ Drilling investigation
e Access roads
e East Diversion Ditch (ED)
o Vault Road Culvert
o NP1 Inlet
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o Diteh Construction
o NP2 Qutlet
o WS822 QOutlet
¢ West Diversion Ditch {WD)
o AWPR Construction
o Ditch Construction
o 3" Portage Lake Inlet
o WS11 Dam

These items are discussed in the foilowing sections below.

Selected photographs taken throughout the construction program showing various aspects of the
construction work are available in Appendix B.

4.1 DRILLING INVESTIGATION

In March 2012, a drilling investigation campaign was done. The objective was to identify the
elevation of the bedrock under the projected ditches. A suggested alignment was provided by
Golder. A Tamreck drill was used to complete this drilling campaign. When the drill hit the
bedrock, the driller would note the bedrock elevation. One hole every ten meters was drilled for a
total of 279 holes. This information has been used for the design of the ditches to limit the drilling
and bfasting.

4.2 ACCESS ROADS

The first step of the construction was to build access roads all along the ditches to bring proper
equipment to the construction site. More than 5.6 km of roads were built. The average road
height is 1m and 10 m wide. 1.4 km of this access road surrounds the tailings pond. On the North
side of the tailings pond, there’s an average gap of 90 m between the ditch and the tailings pond.
The material used for the access road construction classified as non-potentially acid generating
{(NPAG) waste rock. This material has been hauled from the NPAG Portage area waste dump to
the construction site. This decision was made to reduce hauling time and to be independent of
mine operations due to the limited availability of NPAG waste rock in the pit at the time of the
construction.

4.3 EAST DIVERSI|ON DITCHES

The project started with the construction of the ED. The excavation of the Vault Road was the
first step. This decision was made because there was no traffic on this road during this time of
the year and the timing was good for the installation of the culvert.

The strategy was to start the construction at the outflow of the ED to always drain the water by
gravity behind the construction site. This ditch will handle annual average precipitation of 500 000
m? so around 80% of the total flow for the entire structure. The construction procedure of the ED
will be explained in detail for each specific part of the construction.
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4.3.1 Vault Road Culvert

Once the access roads were built, the excavator moved to Vault Road and started the excavation
of this structure. The permafrost was hit quickly and the Tamrock drill was dispatched to the
construction site to start drilling. Culverts location was targeted at 6.0 m below the top elevation
of Vault Road. The road was blasted to complete the excavation. Blasted rock was kept near the
construction site to complete the embankment of the culvert.

After the excavation of the blasted rock, channel faces were exposed to the sun and the
permafrost layer started to melt quickly. All the frozen till tayers started to sludge into the hottom
of the channel. Water was pumped out on the tundra at least 30 m away from the lake shore and
mud was moved out of the construction site.

Culvert installation was also delayed by the blast beside the culvert. The blast upstream of the
cuivert did not achieve the required fragmentation and it was necessary to blast again before
starting the installation of the culverts.

The culverts were sitting on a 0.3 m thick 0-19 mm granular material layer and covered with a 0.3
m fayer. The 0-150 mm was compacted with a plate compactor in 0.3 m [ayers. Then the culverts
were covered by compacted NPAG waste rock.

After breaching the NP2 Lake some water started running through the channel and reached the
culvert. However, the flow was not running through the culvert but instead seeping into the
culveris aggregate bed. Some modifications were made on the culvert embankment to direct the
flow into the culverts. A till patch of 0.3 m was added ali around the culvert and covered by a geo-
membrane, 0.3 m layer of 0-19 mm aggregate and the proper NPAG rock embankment. These
corrective actions ensured the flow {o run through the culverts, however, some water was still
running under them.

4.3.2 Drill and Blast

The construction strategy at the beginning of the project was to excavate the unfrozen ground
and let the sun melt the till to limit the drilt and blast. This strategy was not a success. Drill
patterns were always covered by at least one foot of mud and it was difficult for the drill helper
and blaster to do their jobs properly. The first blasts of the project were not efficient and lot of
boulder needed to be re-blasted. The start-up of the project was difficult and costly.

The mud over the blast pattern reduced the efficiency of the operation. A construction sequence
was developed to improve the drilling rate. One blast was scheduled every two days. At the
beginning of the day shift, the excavator cleaned the mud over the blast pattern. Then the
surveyor staked all the drili holes for the shift. At the end of the day shift, the excavator and the
surveyor repeated the process to prepare the blast pattern for the night shift crew. Also when a
blast was performed, the surveyor needed to survey the loaded holes at the beginning of the shift
and sent the data fo the engineering crew. This procedure had a positive impact on the drilling
rate.
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Blast patterns were designed by the Meadowbank Engineering Team in accordance with the
Mine Act. Holes were surveyed by the mine surveyors, the drilling was executed by the
contractor Sana and drill holes were loaded by the mine blasters. The construction site was not
very close to the mine operaticns and some delays cccurred because the mine surveyor needed
to prioritize mine production. To increase drilling rate, the responsibility of the blast survey was
transferred to the contractor surveyors. These modifications to the roles and responsibilities
improved the global construction rate.

At the end of September 2012, engineering department established standards for drill and blast
operations. A loading plan and blast timing guidelines were provided to drillers and blasters.
These tools reduced the time needed for blast pattern designs. Guidelines are presented at the
Appendix C.

4.3.3 Ditch Construction

Once the culvert was installed, the construction team was split in two. The drill crew prepared the
blast pattern ahead while the excavation crew moved the blasted muck out of the channel. An
average of two 50 tons haul trucks and one and a half excavators were performing the job. MHaul
trucks where hauling the blasted material out of the construction site and good construction
material on his way back. One excavator was mucking out the blasted material and the other one
placing embankment material at the bottom of the ditch. Surveyors were giving grades for
embankment a couple of time per shift.

Unsuitable material — overburden and rock mixed with till — was hauled to the waste dump to
prevent turbidity at the ditch outflow during the next freshet. Clean NPAG material coming from
the Portage Pit was used in this case. The average channel side slopes were 2:1 with a channel
bed width of 2 m. ED has been split in 3 sections:

- ED1: Section located between NF1-N Lake and NP2 Lake;

- ED2: Section located between NP2 Lake and WS22 Lake; and

- ED3: Section located to the north of the WS22 Lake.,

All these sections have been divided in sub-sections of same channel bed slope. The following
table summarizes the average hed slopes all along the East diversion ditch.

Table 1: East diversion ditch bed slope analysis

‘Section | Sub-section | Length (m) | Slope (%)

ED1-A 175.6 1.34

ED1 ED1-B 42.5 2.47
ED1-C 40.2 4.02

ED2-A 138.9 1.56

ED2-B 66.8 3.79

ED2 ED2-C 520.2 0.49
ED2-D 19.9 1.42

ED2-E 44,7 2.36

ED3 ED3-A 414.5 0.48
Total 1463.3 1.07
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4.3.3.1 East Diversion Ditch Section 1

This section was the largest channel of the project because it is located downstream of all the
diverted watershed and goes through the hill between the NP1-N and NP2 lakes. The channel
width is close to 30 m in this area. When work started in this area, construction rates were really
low. Construction sequence was not efficient, definition of the roles and responsibilities needed to
be clarified, and the needed volume of material per meter of advancement was the biggest in this
part of the project.

1.3.3.2 East Diversion Ditch Section 2

The main feature of this section is the 520 m ditch with a 0.49% bed slope. This section of the
ditch surrounds a hill and goes through one of the main watershed channels. Drill and blast went
fast for this section. It took a couple of weeks before the overburden was excavated. When the
drill arrived in this area the excavated layer was filled up with surface water. Water prevents the
permafrost to melt down deeper and the bedrock was also closer to the surface. Water was
pumped out of the drill patterns and drilling operation resumed.

4.3.3.3 East Diversion Ditch Section 3

The ED3 was an average of one meter deep. No drill and blast was needed to reach the channel
bed elevation. Slope embankment was completed afterwards overburden excavation.

4,34 NP1-N Inlet

Lake inlets are critical parts of the construction because they are the last structure before the
take and prevent lake shore erosion by the effluent flow. This section of the ED is also strongly
sloped. The average bed slope is around 4%. The NP1-N inlet has been designed to slow down
flow velocity with a meanders alignment to reduce flow velocity. The shore of the lake was
protected with boulders placed on the channel bed and NPAG rock was placed on the lake bed
near the channel discharge to prevent erosion of the bottom of the lake.

4.3.5 NP2 OQutlet

The NP2 outlet was the most important outlet of the project. As detailed in the section 3, NP2
Lake water level rose up since the beginning of the mine activity. To prevent this phenomenon,
the channel bed elevation has been set up at the initial lake elevation of 141.16 m.

The NP2 outlet construction has been done in several phases because the lake water level was
at 142.56 m.
1- A basin has been raised up inside the channel to slow down water flow velocity
during the lake breaching.
2- NP2 Lake hreached and the water level dropped by 0.3 m.
3- The hasin was not efficient enough to settle down sediment into the water flow.
Turbidity barriers were added at the NP1-N inlet to help sediment to settle down.
4- NP2 Lake was breached again and the level dropped another 0.3 m.
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5- Inspection of the breaching operation was completed in order {o avoid increasing the
turbidity inside the NP1-N Lake untii the lake reach the elevation 141.16 m. Three
breaches were needed.

6- Finally embankment of the NP2 |lake shore was performed.

436 NP2Inlet

No meanders channel was set up at the NP2. The ditch path goes straight to the lake. Boulders
have been put at the bottom of the channel bed to prevent erosion of the shore and turbidity
barriers installed near the shore.

4.3.7 WS22 Outlet

Construction of the WS22 outlet was much easier to perform. WS22 Lake was smaller than the
NP2 and there was no water elevation issue. Only one breach of .30 m was needed. The ditch
is so long that the water flow did not increase turbidity level into the NP2 Lake.

4.4 WEST DIVERSION DITCHES

Second part of the project was the WD. Construction started with the installation of the Vault
Road Culvert while the work for the ED was still on-going. This ditch will handle annual average
precipitation of 120 000 m® so around 20% of the total flow for the entire structure.

The strategy was to start the construction at the outflow of the WD to always drain the water by
gravity behind the construction site. The construction procedure of the WD will be explained in
detail for each specific part of the construction.

441 AWPR Culvert

Before installing the AWPR culverts, the bypass road was raised around the construction site to
reduce impact on traffic between Baker Lake and the mine site. The two corrugated steel culverts
were installed over the overburden to reduce the infiltration of water in the road foundation. No
blasts were needed to reach the proper elevation for the installation of the culvert. 0.3 m layer of
compacted 0-19 mmaggregate surrounds the culvert as for the Vault culvert. By setting the
elevation of the channel has high as possible all the WD channel elevation was set in function of
this decision.

4.4.2 Ditches Construction

The WD follows mostly the alignment of the existing access road of the north cell tailings pond
storage facility. Construction follows the same sequence then the one established during the ED
construction. The table below presents the average slope alt along the channel.
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Table 2: West diversion ditch bed slope analysis

‘Section | Sub-section | Length:(m) |: Slope (%)
WD-A 964.2 0.23
WD-B 140.3 6.00
wWPb-C 856.3 1.50
WD WB-D 5.29 15.00
Total 1159.1 1.10

The sub-section WD-A of 964.2 m is the iongest of the project. The ditch starts at the toe of the
W3G21 diversion struclure. On 200 m no diill and Dblast operalion was required. Nalural
topography around this sub-section of the WD increases surface water inflow velocity and
channel is also small in this area. These two characteristics increase risk of seepage through the
ditch cross-section and seepage into the North cell tailings storage facility. Special attention
during the freshet period inspection will be required.

For the last 200 m of the sub-section B, the ditch is deeper because the topography reaches
elevation 154 m. A major blast was needed in this area located near the Saddle dam 1 (SD1).
Around one foot of stemming as well as several blasting mats were laid down over the blast
pattern as preventive measures 1o protect SD1 from fly rock during the blast. Even with these
preventive measures a lot of fly rocks hit the SD1 and pierced the dam membrane. Around 200
holes have been identified. Liner contractor came on site rapidly after the event to fix the holes in
the membrane. Each hole has been repaired individually with a patch in November 2012. This
incident was caused due to the non-cenform loading operation. There was probably too much
emulsion in the drill holes and the stemming column was too smaill.

The WD sub-section D did not require drilling and blasting. Average siope of the topography in
this area was 15%. Overburden was excavated partially and followed by the proper embankment
operation. Boulders were placed over the channel bed to reduce the water flow velocity and
installation of sediment barriers and turbidity curtains inside the 3PL was done to prevent
sediment dispersion into the lake.

4.4.3 WS321 Diversion Berm

The last step of the construction was the WS21 diversion berm. The access road in this area was
extended to the hill and overburden excavated. 0.3 m of clean till was laid down on the road
slope to seal it and to prevent water infiltration into the North Cell tailings storage facility. Finally,
the till layer was covered by rip rap placed by the excavator to avoid erosion of the till layer.

SECTION 5.0 - CONSTRUCTION SCHEDULE
Construction of the North cell diversion ditches was carried out between July 2012 and

November 2012 at Meadowbank. The final construction schedule is available in Appendix D and
summarized as follows:
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- Construction of the access road started on July 4™ to July 29"

- Vault culverts installation began on July 30™. This operation included stripping of the
Vault road, drilling, blasting and excavation of the Vault road. Installation of the culvert
and rock filling operation was completed on August 16",

- East diversion ditch construction started during that time on August 4™ with the drilling of
the first blast pattern. Construction of the ED was completed on September 10™,

- NP1-N inlet started on August 14" to August 17",

- NP2 Lake outlet construction and breaching occurred between August 24" and
September 17", while the NP2 Lake inlet construction follows up on September 13"

- WS22 Lake outlet construction and breaching started on October 17" and 20",
respectively.

- Construction of the west diversion ditch started September 29" and was completed on
October 23"

- Vault road culvert installation start on September 27" to October 3",

- WS21 diversion berm was raised up between September 17" and 21%.

SECTION 6.0 - FIELD MODIFICATIONS AND ADJUSTMENTS DURING CONSTRUCTION

Four field modifications were decided by AEM to the proposed design and technical
specifications issued by Golder during construction. The modifications are summarized below.

6.1 EAST DIVERSION DITCH ALIGNMENT

The channel alignment was modified to leave enough room at the North end of the waste dump
for the extension of the NPAG waste dump. The channel was moved 10 m to the North. This
modification moved the channel to a deep spot and consequently increased the excavation and
the drilling needed to complete this part of the ED. The minimum channel bed slope did not
change. To limit the excavation cause by this deep spot, the channel side slope changed from
3:1 to 2:1.

6.2 RIP-RAP Ds

There was no way to get NPAG material with the required Dsy on site and the only NPAG
material available in good quantity was soap stone that did not meet the particular size
requirement from the design. It was judged acceptable to use the NPAG soap stone to build the
channel embankment. All the soap stone was compacted with the excavator bucket. Field
observations during the freshet will be made to cbserve the stability of the structure. An average
tayer of 0.5 m thick has been used for the channel slope embankment.

6.3 WEST DIVERSION DITCH BED SLOPE

The elevation of the AWPR culverts was designed to reduce the infiltration of water under the
culvert and to reduce the risk of washing out fine material under the road. Infiltration of water
under the road could damage the foundation of the road and reduce the stability of the road. After
Vault culvert installation, water infiltration under the culvert bed has been noticed on the field.
The decision was made to install the culvert on the overburden as mentioned above. This
decision results to change the bed slope of the west diversion ditch sub-section to 0.23%. This

9 Construction Summary Report — North Cell Diversion Ditches



slope is lower than the one recommended in the design. However, it was a design criteria asked
by AEM to Golder. Bed slopes of 0.25% are common in civil engineering especially when there is
no restriction to the flow such as vegetation growing in the channel bed.

6.4 CULVERTS DIAMETER

The proposed culvert size by Golder was not available on site during the construction. AEM
decided {o use twe 1200 mm culverts instead of one 1500 mm culvert for the ED and two 1200
mm culverts instead of one 1800 mm for the WD,

SECTION 7.0 - OPERATION AND MONITORING

7.1 SPRING SNOW REMOVAL

This operation is to ensure culverts are not buried under the show before freshet to make sure
water could flow through. Deepest section of the ditches should be also cleaned up. Backhoe
operator must avoid reaching the channel bed during snow removal operation. Some snow
should stay at the bottom of the ditch and over channel slope.

7.2 INSPECTION

Inspection of the ditches must be performed on a monthly basis to evaluate the condition of the
channel. One visit every two days during freshet and daily inspection when precipitation exceeds
10 mm of rainfall in a 24-hours pericd is recommended (Golder, 2012). Check for damage to the
channel slope embankment and for water accumulation in the ditch. It is really important that the
channel drains by itself. Ponding will increase the chance of seepage through the slope
embankment.

7.3 MAINTENANCE

Maintenance of the ditch consists of removing obstructions that could interfere with the water flow
and reduce the efficiency of the channel and prevent water accumulation, channel cverflow and
road washout. Work on the channel embankment should be performed after spring freshet and
couple of days following a big rain event to prevent erosion and accumulation of suspended solid
into the water flow (EPA, 2000).

SECTION 8.0 - SUMMARY AND CLOSURE

The North celi diversion ditches were constructed from July 2012 to October 2012. The work was
completed by SANA under the supervision of AEM. The initial design and technical specifications
has been issued by from Golder and this Construction Summary Report by AEM.

The North cell diversion ditches construction review and documentation confirm that earthworks
construction, including excavation and slope embankment was completed in general compliance
with the Technical Specifications and Design elaborated by Golder. During the course of the
work, four {4) field modifications from the original design were incorporated to take advantage of
existing site conditions and to optimize construction activities.
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A monitoring program is essential to ensure the Diversion Ditches state, including regular site
visits, especially after storm event and during the spring freshet.
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(08-06-2012)ED-Slope stability (08-11-2012) Culvert Vault Road st sheets

(08-08-201)ED-Mud over drill pattern (08- 12 2012)Culvert Vault Road Compactlon



(08-14-2012) Rockfill over VR Culvert

(08-17-2012) ED-Water over drill pattern

(08-15-2012) Rockfill over VR Culvert

I -!&""
ignment 1

(08-17-2012) NP1 Inlet

4
%

(08-18-2012) ED-Ditches Alignment 2






(08-26-2012) NP1 - 1st Breach 5

(08-26-2012) NP1 - 1st

P

Breach 7

A Y

(08-26-2012) NP1 - 1st Breach 10



(08-27-2012)ED- Stripping

(08-26-2012) NP1 - 1st Breach 11

(08-27-2012) NP1- 1st Breach 14

(08-26-2012) NP1 - 1st Breach 12



(09-12-2012)ED1- Last Blast 2

(08-28-2012)NP1 Sediment Barrier 2 (9-15~2012)NP1 -2nd Be'::\ch 1

(09-12-2012)ED1- Last Blast 1




(09-15-2012)NP1 - 2nd Breach 5

(09-15-2012)NP1 - 2nd Breach 8



(09-17-2012)NP1 - 3rd Breach 3

(09-17—2012)N1 —3rd Breach 4



P

(09-17-2012)NP1 — 3rd Breach 5 ' (09-29-2012) AWPR Culvert 2

(09-17-2012)NP1 — 3rd Breach 6 (09-29-2012) AWPR Culvert 3

(09-29-2012) AWPR Culvert 1 (09-30-2012) AWPR Culvert 4



(09-30-2012) AWPR Culvert 6 (10-5-2012) SD1 Punched Liner

~

Stripping o (10-2-2012) SD1 Punched Liner 1

(09-30-2012)ED-



(10-2-2012) SD1 Punched Liner 2

(10-09-2012)ED - Completed Ditches 2 (10-09-2012)WD-Completed Ditches 1



(10-09-2012)WD Dam — Access Road

%

(10

-19-2012) ED-WS22 Breach 1

B &

(10-19-2012) ED-WS22 Breach 3
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Golder

@ Associés TECHNICAL MEMORANDUM

DATE August 24, 2012 REFERENCE No. 12-1221-0010, Doc 1370 Ver.0

TO Michel Groleau
Agnico Eagle Mines

CC Karine Doucet, Robert Millar, Dan Walker, Jodo-Paulo Lutti

FROM Aytag Goksu EMAIL

RE: DETAILED DESIGN MEMORANDUM FOR SURFACE WATER DIVERSIONS ALONG THE NORTHERN
PERIMETER OF THE MINE SITE - MEADOWBANK GOLD PROJECT, NUNAVUT

Agnico-Eagle Mines (AEM) has requested Golder Associates Lid. (Golder) undertake the detailed design of
surface water diversion infrastructure located along the northern perimeter of the mine site at the Meadowbank
Gold Project - Nunavut. The infrastructure (channel diversions and culvert road crossings) is required to divert
non-contact surface water flow from entering the Tailings Storage Facility (TSF) and Portage Rock Storage
Facility (PRSF).

A design basis memorandum (Golder, 2012a) presents the objectives, assumptions and concepts for the surface
water diversion infrastructure detailed design and construction package.

This memorandum and the construction drawings comprise the construction package for the surface water
diversion infrastructure. This detailed design memorandum summarises hydraulic sizing results for the water
management structures presented in the construction drawings and is to be read in conjunction with the
construction drawings (Golder, 2012b). Volume estimates have also been included in this memorandum.

1.0 PROPOSED DIVERSIONS HYDRAULIC SIZING

Tables 1 and 2 provide the design dimensions for the western and the eastern diversions, respectively, as well
as required Dgy for erosion protection material (rip-rap) to line the diversions. Table 3 provides the design
dimensions for the culvert road crossings. The culvert road crossings are designed to prevent surcharge of the
inlet assuming that the culverts are maintained free from accumulated materials that could present a barrier to
the flow (sediments, snow, ice, etc).

Golder Associés Ltée
1001 Blvd. de Maisonneuve West, 7ih floor, Montreal (Québec) H3A 3C8
Tel: +1(514) 383-0990 Fax: +1({514) 850-2401 www golder.com

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

Golder, Golder Associales and lhe GA globe design are trademarks of Golder Associates Corporation



Michel Groleau 12-1221-0010, Doc 1370 Ver.0
Agnico Eagle Mines August 24, 2012

Table 1: Western Diversion Design Dimensions

Discharge | approx. Chainage | Bed slope | Bed width | Side slope |Depth |Rip-Rap Dso
Q start end Sb b Ss=H:V D Dso
Section [m/s m m % m m/m m mm
¥ 0,
WD-1 20 1280 1170 1.65% 0.5 3 1.0 150
1170 1050 -0.35% 0.5 3 1.5 150
. u - 1 | | B
WD-2 3.3 1050 570 0.35% 0.5 3 1.5 150
570 320 -0.35% 3.0 3 1.3 150
320 275 -0.35% 3.0 3 1.3 150
275 145 -7.00% 3.0 3 1.1 450
& 0
WD-3 48 145 135 0.01% 3.0 3 1.1 450
135 130 -2.00% 3.0 3 1.1 150
105 10 -3.41% 3.0 3 1.1 250
10 0 -1.00% 3.0 3 1. 150

Table 2: Eastern Diversion Design Dimensions

Discharge | approx. Chainage | Bed slope | Bed width | Side Slope |Depth |Rip-Rap Dso
Q start end Sb b Ss=H:V D Dso
Section |[m3/s m m % m m/m m mm
ED-1 0.9 2230 1770 -0.50% 0.5 2 1.4 150
1770 1725 -2.00% 0.5 2 1.1 150
1490 1430 -0.50% 3.0 3 1.2 150
1430 1305 -3.00% 3.0 3 1.2 250
ED-2 3.9 1305 800 -0.50% 3.0 3 1.2 150
800 780 -5.00% 3.0 3 1.0 250
780 725 -1.00% 3.0 3 1.0 250
295 120 -1.35% 3.0 3 1.0 150
ED-3 g 120 90 -2.50% 3.0 3 1.0 150
50 10 -4.67% 3.0 3 1.0 250
10 0 -1.00% 3.0 3 1.0 150

Table 3: Culverts Hydraulic Sizing

gz Design Flow |Diameter | Siope | Approximate | Embedment |Control
Culvert | Description (mé/s) (mm)  |(%) |Length(m) |Depth(m) [Type
WD-3 |16 embedmantand |48 1800 20 |25.0 0.00 inlet
ED-3 |noinletsurcharge |29 1500 25 |40.0 0.00 inlet

2/4 @m
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4.0 CONCLUSION

The design values presented herein are based on assumptions and information described in the design basis
memorandum (Golder, 2012a and accompanying construction drawings (Golder, 2012b). This memorandum
should be read in conjunction with these documents.

We trust that the information contained in this design basis memorandum meets your requirements at this time.
Should you have any questions, please contact the undersigned.

GOLDER ASSOCIES LTEE

. MW TS 7
Aytag Goéksu, M.Eng., M.Sc, Dan R. Walker; PtrD., P.Eng
Water Resources Specialist Associate/Water Resources Engineer

\-& i~

Rabert Millar, Ph.D., P.Eng/P.Geo
Senior Hydrotechnical/Water Resources Engineer

AG/DW/RM/no

Ymon1-s-filesrvi\dalalaclif201211221V12-1221-0010 aem meadowbank-sw diversions detailed design\é deliverables issued\doc 1370 -1212210010 0615_12 mem swd delailed design -
mb ver 0.docx
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2.0 ESTIMATED BILL OF QUANTITY

Table 4 below presents an estimate of excavation and fill quantities for each material encountered and required,
based on topographical and depth to rock infermation provided by AEM.

Table 4: Estimated bill of quantity

VOLUMES in m®
WESTERN EASTERN

SIBUCIVRE  (MATERIAL DIVCRSION DIVERGION

riprap Dso = 150 mm 3300 4500
Diversion Erosion [ 2
Protection Layer riprap Dso = 250 mm 500 200

riprap Dso = 450 mm 1700 0
Side Berm General rockfill 1100 2400

Till 1700 900
Cut-Off - -

General rockfill (till protection) 5800 0

Carriage | 900 8400
Access Road Ll il

General rockfill 1300 9400

. soil 12600 27800

Excavation

rock 6900 1400

3.0 MAINTENANCE RECOMMENDATIONS

It is recommended that the diversions be inspected regularly:

m atleast once a month throughout the year;

m once every two days during the freshet; and

m daily when precipitation exceeds 10 mm of rainfall in a 24-hour period.

Significant quantities of sediments, snow and ice observed within the diversions (culverts included) with the
potential to block flow will require removal to maintain flow capacity. The origin of sediment, snow or ice
accumulations should be investigated to identify additional measures that may need to be taken to avoid or limit
potential reoccurrence.

Maintenance and/or repair of the diversions may be required. Ongoing monitoring of the diversion function,
including maintenance and repair, and the location, timing and frequency of accumulated materials removal
within the system, will assist in preparing for closure of the site.

AEM has decided not to include geotextile beneath the rip rap layer in the diversion channels. As a result,
periodic reshaping and maintenance of the diversions, including the addition of rip-rap material and control of
suspended sediments, may be required during diversion operations.

& e,
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