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EXECUTIVE SUMMARY

The C1 Diversion was constructed in 2005 and 2006 to divert natural flow around open pit mining

activities, from C1 Lake to Carat Lake. Detailed design of the diversion and construction monitoring was

provided by EBA, A Tetra Tech Company.

The C1 Diversion consists of three reaches: Reach A, Reach B, and Reach C. Reach A collects flow from

C1 Lake, routing it through a low-lying inlet area and into a rock chasm. The inlet portion of Reach A is

lined with an HDPE liner to promote flow into the rock chasm. Reach B is a steep rip-rapped channel

intended to transfer flows from Reach A to Reach C. Immediately upstream of Reach B is a 900 mm

diameter culvert, which passes flow under Carat Lake Road. Reach C is a wide channel flanked by two

granular berms with frozen sand and gravel cores to contain high flow events. Low flows meander

between the granular berms.

Nuna Logistics was the general contractor responsible for the diversion construction. Specialized

construction tasks, such as blasting and liner installation, were subcontracted to McCaw’s Drilling and

Blasting and A&A Technical Services, respectively.

The C1 Diversion was generally completed in accordance with the design. A notable exception is the

omission of the low flow channel through Reach C. The design calls for the construction of a small “notch”

using granular fill to provide a flow path in low flow conditions; however, construction schedule and

difficulties associated with frozen ground excavation and material placement did not permit this work to be

completed.

Observations since 2006 have indicated significant vegetation growth through Reach C and the

development of a meandering low flow path around existing sediment control berms. Observations

indicate the C1 Diversion has met the design intent as is, and no subsequent work is warranted or required.
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1.0 INTRODUCTION

1.1 General

The C1 Diversion was constructed at the Jericho Diamond Mine in 2005/2006 to divert stream flow around

open pit mining activities. EBA, A Tetra Tech Company (EBA), was retained by the former Tahera Diamond

Corporation (TDC) to provide geotechnical quality control (QC) services during construction of the

C1 Diversion. This comprised part of site-wide QC services provided by EBA for several structures

including the East, West and Southeast dams.

The purpose of the QC program was to observe that the construction activities were undertaken in

accordance with the project drawings and specifications and that the design intent was satisfied.

This report summarizes the C1 Diversion work completed from June 2005 to May 2006.

1.2 Project Details

Mining activities have intercepted natural drainage from C1 Lake to Carat Lake. The C1 Diversion diverts

flow from C1 Lake and the upstream drainage basin, around the open pit, and reconnects it with the

original channel.

The diversion is approximately 500 m long and consists of three reaches: Reach A, Reach B and Reach C.

The diversion design was completed by EBA and is documented in EBA 2005.

Construction activities began in June 2005 with grubbing and blasting in Reach A. This work was

undertaken based on preliminary engineering completed by Steffen Robertson and Kirsten (Canada) Inc.

(SRK 2004). In July 2005, EBA was retained to complete the detailed design. Design documents were

issued to TDC on August 26, 2005 (EBA 2005).

EBA provided quality control services from October 2005 to May 2006. EBA’s representatives monitored

and documented the work. Selected construction photographs are presented in the Photographs section of

this report.

Freshet flows occurred on May 11, 2006, during construction activities. Sediment and erosion control

measures were installed to reduce sediment transport. This included installing silt fencing in the

C1 workspace. As an added level of protection, a silt curtain was installed at the channel outflow into Carat

Lake. Construction activities and the erosion and sediment control measures employed are discussed in

Section 3.0.

Construction record drawings are provided in Appendix B.

2.0 CONSTRUCTION MATERIALS

2.1 Granular Fill

Granular materials used in the C1 Diversion construction are discussed below. Related geotechnical QC

testing is presented in Appendix C.
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Materials were coordinated with mining and crushing operations to obtain suitable materials for use in all

areas of development. Construction material availability was an issue during construction. This

necessitated substituting and modifying some material types to advance construction before the start of

freshet.

Till (Sand and Gravel)

Till was used to construct the Reach C berms and the Reach A inlet fill pad. The till was predominantly

sourced from the pit during stripping operations. Material with a large proportion of oversize was sorted

at the pit and/or hauled to the waste dump. Some oversize material was observed in the fill; however, the

oversize was typically enveloped in a soil matrix and was therefore considered acceptable for use.

Sand and silt content in the till varied as a function of the pit stripping location. Excess ice was also

observed in some material upon thawing.

Run-of-Mine (ROM)

Run-of-mine (ROM) was used as bulk fill in the Reach A inlet and to cap the Reach C berms. The material

was sourced from select granite blasts in the pit. Large boulders were sorted or removed at the pit so that

the material had an approximate top size of 750 mm diameter.

Type 1 Rip-Rap

Type 1 rip-rap was used in areas exposed to potentially high flow velocities or shear forces, such as

Reach B or the Reach A inlet. The material was select sourced from granite blasts and had an approximate

top size of 500 mm.

Type 2 Granular Fill

Type 2 granular fill comprises a 150 mm material used as erosion protection in low flow regimes and for

ditch stops. The material was specified to have no more than 15% sand by weight to reduce sediment

transport.

Stockpiled 150 mm fill (previously produced for dam construction) was available and was used for

portions of the Reach A and Reach B construction. To remove the more erodible fractions, the material was

sorted prior to placement by casting the material in a pile, allowing the coarser material to fall to the

bottom, and using this segregated material for erosion protection.

Production of Type 2 granular fill began on May 9. Granite feed material was crushed to 150 mm minus

then split on a 20 mm screen. The 20 mm plus fraction was used as Type 2 granular fill, and the 20 mm

minus portion was used as Type 4 granular fill.

Type 3 Granular Fill

Type 3 granular fill comprises a 50 mm minus crushed granite material. It was used for culvert backfill and

for backfilling the Reach A inlet structure key trench. The material was also used selectively as liner

bedding and cover for portions of the Reach A inlet structure due to a shortage of Type 4 granular fill.
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Type 4 Granular Fill

Type 4 granular fill consists of a 20 mm minus crushed granite material. It was used as liner bedding and

cover material.

Filter Material

Filter material, previously produced for Dyke A construction, was used to backfill the Reach A cutoff trench.

The material comprised a 20 mm minus crush with an average fines content of 15%.

2.2 Liner System

A 60 mil textured (one-sided) HDPE liner was installed in the Reach A inlet structure. The liner was

sandwiched between two layers of nonwoven geotextile to cushion and protect the liner.

A 60 oz. nonwoven geotextile was also placed in Reach B under areas to receive rip-rap, under the Type 2

granular fill in the upper Reach C sediment pond, and along the toe of the Reach C berms during rip-rap

placement.

3.0 CONSTRUCTION

3.1 Reach A (Station 0+000 to 0+250)

Reach A of the diversion channel extends from Station 0+000 to 0+250. The terrain at the inlet of Reach A

(0+000 to 0+040) transitions from low-lying, flat terrain with glacial fluvial and glacial tills to confining

rock chasm. A diversion structure comprising a geomembrane lined berm was constructed at the

transition to direct inlet flows into the diversion channel. The second portion of Reach A (0+040 to 0+250)

is a cut section in bedrock controlled terrain. Carat Lake Road lies immediately downstream of Reach A.

3.1.1 Inlet Diversion Structure (Station 0+000 to 0+040)

A temporary culvert under Carat Lake Road was removed in the fall of 2005 under the direction of others.

Snow removal at the inlet diversion area began on March 14, 2006, to facilitate excavation of the cutoff

trench adjacent to Carat Lake Road. Snow was excavated using a 345 excavator. Snow removal in the

remaining inlet area continued intermittently into early April 2006.

The cutoff trench under the fill pad was excavated on April 16, 2006, using the 345 excavator. The trench

was excavated parallel to Carat Lake Road and was approximately 2 m wide by 1 to 1.5 m deep. The trench

was backfilled with 20 mm minus filter material. The material was placed in lifts and compacted with a

10 ton roller.

Construction of the fill pad began on March 17, 2006. The fill pad was constructed of till originally obtained

from the pit stripping. Till was hauled with 777 haul trucks and spread with the D9 dozer (Photo 1). The

material was packed during placement under wheel load and with a 10 ton roller. The material was frozen

in place, and therefore, compaction testing could not be completed. Imported fill containing any frozen

material was broken down during spreading and compaction. The fill pad was later capped with ROM as

per design.



C1 DIVERSION CONSTRUCTION SUMMARY

EBA FILE: E14101118 | FEBRUARY 2011 | ISSUED FOR USE

4

C1 Diversion Construction Summary Report.doc

Drilling and blasting of the inlet began on April 4, 2006. This included blasting a key trench to anchor the

geomembrane on the upstream side of the diversion structure. Blasting activities were mostly complete by

April 9, 2006. A small trim blast occurred on April 21, 2006 to remove a bedrock knob. Excavation along the

diversion alignment was completed by April 20, 2006. Key trench excavation continued until April 26, 2006.

The key trench was aligned in a northwest–southeast direction, perpendicular to the channel mouth. The

southeast portion of the key trench ran parallel to the upstream face of the fill pad and butted into a vertical

rock face (Photo 2). The northwest portion of the key trench followed the natural bedrock slope butting

into a till face, well above the design high water level (Photo 3). The key trench was designed and

constructed at least 1 m deep.

The channel alignment from 0+000 to approximately 0+055 was overblasted and required fill placement to

bring the alignment to design grade. Fill materials included ROM, 150 mm, and Type 3 and Type 4 granular

fills. ROM was placed in the channel bottom to fill in the pockets of overblast that were up to 1.2 m deep.

This material was placed with the 345 excavator and compacted with the 10 ton roller. This was followed

by a lift of 150 mm maximum size structural fill (Photo 4), then a combination of Type 3 and Type 4

granular fill to bring the inlet invert to design grade.

The fill pad was trimmed and shaped from April 24 to April 27, 2006, using the 345 excavator. During this

time, the slope opposite the fill pad (west slope) was also grubbed, and the overburden soil removed from

under the liner footprint. Type 3 granular fill was then placed over the fill pad slope and channel bottom as

liner bedding. Some Type 3 granular fill was also placed on the west slope to smooth sharp contours and

cover protruding bedrock. The shaped liner base is shown in Photo 5.

A shallow key trench was excavated at the crest of the west slope on April 26, 2006, to anchor the liner into

the slope.

A&A Technical Services (A&A) mobilized to site on April 26, 2006, for liner installation. The nonwoven

geotextile underlay was placed on April 27, 2006. The geotextile was lapped a minimum 0.3 m and heat

bonded. HDPE placement proceeded from April 28 to April 29, 2006, and was completed as per the

Specifications. Photo 6 shows the liner installation in progress. The second layer of geotextile was placed

over the HDPE on May 2, 2006, following a brief snow storm, and completed on May 4, 2006. This

geotextile was lapped. A&A’s installation report is attached in Appendix C.

Granular liner cover began on May 2, 2006 and continued until May 10, 2006. Cover material was placed

on the fill pad slope and channel bottom using the 345 excavator. Cover material on the west slope was

spread using a D4 dozer. Some hand placement was required in areas the dozer or excavator could not

readily access. Cover material was predominantly Type 4 granular fill; however, some Type 3 granular fill

was placed on the upper reaches of the fill pad slope, from approximately 0.75 m above the inlet invert to

the liner crest.

Some Type 2 granular fill was also placed in early May 2006 on the channel bottom from approximately

Station 0+030 to 0+040.

Key trench backfill began on May 6, 2006. An initial lift of cement amended Type 4 granular fill was placed

in the base of the key trench. Subsequent backfill was brought up in lifts using Type 3 granular fill and

compacted using a 1000 pound plate tamper (Photo 7). Key trench backfill was completed on May 8, 2006.
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Prior to capping the Type 4 granular fill with the more erosion-resistant Type 2 granular fill, a portion of

the Type 4 cover material washed out on May 11, 2006, during an earlier than expected freshet event. The

liner performed well, and the Type 4 granular was replaced on May 19, 2006. The entire inlet area was

covered with Type 2 granular fill on May 21 and 22, 2006, using the 345 excavator. Some Type 1 rip-rap

was also placed on the south face of the fill pad. Photo 8 shows the completed Reach A diversion structure.

3.1.2 Channel Excavation (Station 0+040 to 0+250)

Channel excavation in Reach A began in June 2005 and proceeded into July 2005. Drilling and blasting

operations were completed by McCaw’s Drilling and Blasting Ltd. (McCaw’s). Grubbing occurred before

blasting and proceeded from the southern portion of the channel northward. Spoil piles from grubbing

were hauled to the till dump.

Most of the drill and blast work was completed in the summer of 2005; however, some smaller trim blasts

were also completed in April 2006 to remove high spots and bring the channel to design grade. Channel

excavation was started in 2005 but was suspended over winter. Excavation work resumed in early

April 2006. Drill and blast and excavation work within the Reach A channel was substantially complete by

April 19, 2006.

The channel floor is excavated entirely in bedrock. Some localized depressions are present; however, the

overall grade slopes down to the north, from the inlet structure to the culvert under Carat Lake Road. The

localized depressions will result in some small seasonal pools; however, this is not expected to significantly

affect flows at the channel outlet.

The completed channel excavation is shown in Photo 9.

3.2 Carat Lake Road Culvert (Station 0+250 to 0+277)

A 900 mm diameter culvert under Carat Lake Road, between Reach B and C, was installed in late

August/early September 2005 with on-site direction from others.

During construction, EBA reviewed the culvert hydraulics and provided some recommendations for

installation. The hydraulic review concluded that the 900 mm diameter culvert would adequately

accommodate the design flow of 0.7 m3/s. Recommendations included installing the culvert at a 1% grade,

backfilling the culvert with a 50 mm minus crush, and constructing a concrete cutoff wall to impede piping

along the culvert. These recommendations were ultimately incorporated into the design drawings.

3.3 Reach B (Station 0+277 to 0+332)

Reach B is a rip-rapped channel designed to transfer flow from the culvert outlet to the headwaters of

Reach C. This section of the channel has an 8% slope. Construction began in late March 2006. The area

was drilled and blasted on March 23, 2006, and excavated and shaped on March 26, 2006 (Photo 10). A

layer of nonwoven geotextile was placed over the shaped surface, prior to rip-rap placement.

Snowfall near the end of March delayed rip-rap placement until April 13, 2006. Rip-rap placement,

including installation the upper three ditch stops, was completed on April 15, 2006. The bottom ditch stop

was completed concurrent with the pool at the top of Reach C on May 5, 2006.
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The Type 2 shoulders, adjacent to the Reach B channel, were constructed on April 13, 2006. Material was

placed and spread with the D4 dozer. The completed reach is shown in Photo 11.

3.4 Reach C (Station 0+332 to 0+520)

Reach C comprises a wide channel flanked by two granular berms with frozen sand and gravel cores (north

and south) to contain high flow events. The berm design is intended to aggrade permafrost into the berms

making them low permeable. A low flow channel, consisting of a small “notch”, was designed to provide

low flow capacity and fish habitat. The south berm forms part of the pit perimeter road.

Pit perimeter road construction began in November 2005. EBA personnel were on site at the start of

construction, but completion of the road was carried under direction of others. Initial lifts were

constructed using till material. The composition of later lifts is unknown.

The south berm (perimeter road) was overbuilt from the lines shown on the drawings. As a result, the

channel width at the neck of Reach C, near Station 0+350, is narrower than designed.

Work on the north till berm began on February 8, 2006. Snow was removed with the D9 dozer and the

berm footprint grubbed, removing thin topsoil and pockets of peat up to 150 mm thick. Till was placed

intermittently over the next several months as material and equipment became available. The till was

hauled with 777 haul trucks and spread with the D9 dozer (Photo 12). The material was placed in lifts

approximately 0.5 m thick and compacted with a 10 ton roller.

Till placement on the north berm continued until the start of spring thaw on May 4, 2006. Berm

construction thereafter continued using ROM material. ROM placement began on May 14 and was

completed on May 16.

ROM was placed on the berm top and outside slope, and Type 2 granular fill was placed over the till on the

inside slope. Berm shaping and Type 2 granular fill placement started on May 10, 2006, and continued to

May 18, 2006. A layer of nonwoven geotextile was placed at the toe of the slope between the till and Type 2

granular fill. Photo 13 shows the completed berm shaping and Type 2 granular fill placement. A typical

cross-section is shown in Appendix B, Drawing 2.

The south berm was shaped on May 28, 2006, covered with geotextile, and rip-rapped with Type 2 granular

fill.

Construction of the upstream pool began on April 10, 2006. A ripper attachment on the excavator was

required to penetrate the frozen ground. Excavation and shaping of the pool was completed by May 1,

2006, and Type 2 granular fill was placed on May 3, 2006. This was underlain by a layer of nonwoven

geotextile. Photo 14 shows the completed pool.

During freshet, rockfill spurs were constructed in the channel to reduce flow velocities, develop a

meandering flow path, and filter any suspended sediment. The spurs were constructed with Type 2

material and extended from the north berm, approximately half way into the channel. Other sediment and

erosion control measures included installation of silt fencing at the upper pool discharge, along the outside

toe of the north berm, and at locations between Reach C and the Carat Lake inflow. Sand bag check dams

were also temporarily constructed in Reach C, and a floating silt curtain was installed at the channel

discharge into Carat Lake.
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4.0 CONSTRUCTION CHANGES

4.1 Reach A

The cutoff trench under the fill pad was backfilled with filter material instead of till. The filter material was

available and considered equivalent or better than the till for a cutoff because it contained a significant

proportion of fines and was more workable than the till available at the time. Its use in the trench cutoff

provided a homogenous material with lower permeability.

A textured HDPE liner (one-sided) with heavy nonwoven geotextile was used for the Reach A diversion as

opposed to the specified polypropylene liner. One of the primary advantages was that TDC’s contractors

were more experienced at installing HDPE than the chosen liner. This substitution was reviewed by EBA

prior to installation and was accepted as a suitable alternative.

Type 3 granular fill was used for the liner base as opposed to Type 4 because of limited Type 4 quantity.

This was considered acceptable for the liner base after it was demonstrated that roller compaction of this

material could pack the material flat, preventing any potential sharp edges from coming in contact with the

liner.

A portion of the liner on the till pad was also covered with Type 3 granular fill because of limited material

availability. The use of this material was reviewed, and it was determined that the liner would perform

adequately given the lack of traffic over the area and the underlying geotextile cushion.

4.2 Reach C

The north berm design was modified to construct the berm with till and then cap it with ROM. ROM was

also placed on the outside berm slope for erosion protection and thermal cover. The design modification

provided sufficient till thickness to provide a positive cutoff and force runoff through the design channel.

Geotextile was placed in the pool at the top of Reach C. This was not indicated on the drawings but will not

have an adverse effect on pool performance.

The low flow channel as detailed on the drawings was not constructed due to time constraints and

difficulties associated with excavating frozen ground. Sediment control berms were also constructed as

detailed in Section 3.4.

5.0 DISCUSSION AND RECOMMENDATIONS

5.1 General

The C1 Diversion has been monitored by EBA regularly since it was constructed. Observations indicated

the channel was performing well.

5.2 Reach A

The till fill pad in the Reach A inlet was constructed in frozen conditions. The material was placed and

compacted in accordance with good construction practices; however, some settlement may be observed as
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the till material thaws. This is not expected to adversely affect performance of the inlet diversion, but

additional fill or levelling of the pad may be required periodically.

Portions of Reach A have been excavated in bedrock overlain by till. Based on our observations, the till has

remained stable; however, localized instability of the till may develop over time. Periodic maintenance

may therefore be required to remove any sloughed material from the channel. Channel inspections should

be completed regularly to monitor performance.

5.3 Reach C

The berms were constructed in frozen conditions. The material was placed in accordance with good

construction practices; however, some ice-rich material was observed during placement, and settlement

may occur. The ROM cap will provide thermal protection and stability; however, seasonal thaw may still

penetrate the underlying fill. This is not expected to adversely affect the berm performance, but periodic

shaping or levelling may be required.

Temporary seepage was observed through the ring road during freshet in 2006. The seepage originated

from the low lands on the pit side of the road. The ultimate pit limits will encompass this area, thereby

removing any northward flow toward the respective berm; however, until the pit is developed to its full

size, seepage should be monitored. Sediment control measures should also be installed at discharge points

to protect against downstream sediment transport.

5.4 Reach C Low Flow Channel

The low flow channel and downstream fish pool were not constructed as shown on the design drawings.

However, subsequent inspections have indicated significant vegetation growth through Reach C.

Furthermore, the spurs constructed for erosion protection have forced the flow into a partially meandering

pattern.

The intent of the low flow channel was to accommodate low flow velocities along a varied flow path.

Recent observations through Reach C suggest this is occurring and that the design intent through this area

has been achieved. Additional work to amend the existing flow path is not considered warranted and

would disrupt the existing vegetation growth which has been established.

The ring road was overbuilt and encroaches on the Reach C channel. As a result, the channel is narrower

than designed in the upper portion of the reach (approximately Station 0+330 to 0+400). This is not

expected to affect channel performance.
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6.0 CLOSURE
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2011 WATER LICENCE RENEWAL DOCUMENTS

Management Plans

EBA, A Tetra Tech Company (EBA), 2011a. Aquatic Effects Monitoring Plan, Jericho Diamond Mine,

Nunavut. Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011b. Care and Maintenance Plan, Jericho Diamond Mine, Nunavut.

Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011c. Contingency Management Plan, Jericho Diamond Mine,

Nunavut. Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011d. General Monitoring Plan, Jericho Diamond Mine, Nunavut.

Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011e. Interim Closure and Reclamation Plan, Jericho Diamond Mine,

Nunavut. Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011f. Landfarm Management Plan, Jericho Diamond Mine, Nunavut.

Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011g. Landfill Management Plan, Jericho Diamond Mine, Nunavut.

Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011h. Processed Kimberlite Management Plan, Jericho Diamond Mine,

Nunavut. Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011i. Site Water Management Plan, Jericho Diamond Mine, Nunavut.

Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011j. Waste Management Plan, Jericho Diamond Mine, Nunavut.

Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011k. Waste Rock Management Plan, Jericho Diamond Mine, Nunavut.

Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011l. Wastewater Treatment Management Plan, Jericho Diamond

Mine, Nunavut. Prepared for Shear Diamonds Ltd., February 2011.

Design Reports

EBA, A Tetra Tech Company (EBA), 2011m. C1 Diversion Construction Summary, Jericho Diamond Mine,

Nunavut. Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011n. Fuel Storage Containment Facility Design Plan, Jericho Diamond

Mine, Nunavut. Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011o. Preliminary Landfarm Design Plan, Jericho Diamond Mine,

Nunavut. Prepared for Shear Diamonds Ltd., February 2011.
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EBA, A Tetra Tech Company (EBA), 2011p. Preliminary Landfill Design Plan, Jericho Diamond Mine,

Nunavut. Prepared for Shear Diamonds Ltd., February 2011.

Additional Plans

EBA, A Tetra Tech Company (EBA), 2011q. Operations, Surveillance, and Maintenance Manual, PCKA Dams,

Jericho Diamond Mine, Nunavut. Prepared for Shear Diamonds Ltd., February 2011.

EBA, A Tetra Tech Company (EBA), 2011r. Emergency Preparedness and Emergency Response Plan for

Dam Emergencies at the Jericho Diamond Mine, Nunavut. Prepared for Shear Diamonds Ltd.,

February 2011.
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