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Study Limitations
Golder Associates Ltd. (Golder) has prepared this document in a manner consistent with that level of care and
skill ordinarily exercised by members of the engineering and science professions currently practising under
similar conditions in the jurisdiction in which the services are provided, subject to the time limits and physical
constraints applicable to this document. No warranty, express or implied, is made.
This document, including all text, data, tables, plans, figures, drawings and other documents contained herein,
has been prepared by Golder for the sole benefit of Det'on Cho/Nuna Joint Venture Ltd. It represents
Golder’s professional judgement based on the knowledge and information available at the time of completion.
Golder is not responsible for any unauthorized use or modification of this document. All third parties relying on
this document do so at their own risk.
The factual data, interpretations, suggestions, recommendations and opinions expressed in this document
pertain to the specific project, site conditions, design objective, development and purpose described to Golder by
Det'on Cho/Nuna Joint Venture Ltd., and are not applicable to any other project or site location. In order to
properly understand the factual data, interpretations, suggestions, recommendations and opinions expressed in
this document, reference must be made to the entire document.
This document, including all text, data, tables, plans, figures, drawings and other documents contained herein,
as well as all electronic media prepared by Golder are considered its professional work product and shall remain
the copyright property of Golder. Det'on Cho/Nuna Joint Venture Ltd. may make copies of the document in such
quantities as are reasonably necessary for those parties conducting business specifically related to the subject
of this document or in support of or in response to regulatory inquiries and proceedings. Electronic media is
susceptible to unauthorized modification, deterioration and incompatibility and therefore no party can rely solely
on the electronic media versions of this document.
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1.0
1.1

INTRODUCTION
General

This report represents the results of Golder Associates Ltd.’s (Golder’s) examination of the water and/or tailing
retaining structures on the Giant Mine property. The inspections were carried out between June 5 and 7, 2013.
The purpose of the examination was to evaluate the conditions of the dams, note any maintenance items that
may be required, and bring them to the attention of the mine manager and to the Giant Mine Remediation
Project Manager with Public Works Government Services of Canada.

1.2

Objectives

The objectives of the examination are to visually assess the performance of the tailing dams and other water
and/or tailing retaining structures within the Giant property. Following the examination, all deficiencies and
points of concern can then be addressed.

1.3

Inspection Requirements – Care and Maintenance Contractor

Conditions that applied under the Water Licence (NIL2-0043) are now part of the requirements for the operation
of the tailing facility and are the responsibility of the Care and Maintenance Contractor. As such, the
requirement for the annual inspection is still considered to apply to the tailing operation. The key operating
criteria that still apply and that were used for the annual inspection are as follows:



a minimum freeboard limit of 0.5 m should be maintained on water retaining structures at all times
(design engineer has suggested 1.0 m);



damage due to erosion of the facilities should be rectified immediately; and



the inspection should be carried out before July 1.

The scope of work is summarized as follows:



review previous year’s inspection report (Golder 2012);



inspect the dams in the Tailing Containment Area or tailing management system; and



complete inspection reports summarizing the results of the inspections and provide recommendations for
any work that may be required.

August 16, 2013
Reference No. 1314270012-006-R-Rev0-1000

1

2013 GEOTECHNICAL INSPECTION OF TAILING DAMS

2.0

BACKGROUND INFORMATION

Mine tailing has historically been deposited at the Giant site since production began in 1948. Historic aerial
photographs indicate that tailing was initially deposited east of the mill site into Back Bay. This practice was
stopped in 1951, at which time tailing from the operation was deposited into a small lake north of the mine. The
liquid portion of the tailing drained into Baker Creek, which discharges into Back Bay (Sutherland 1989).
Mine tailing was mainly deposited northeast of the mill in an area that is known today as the North Pond and
Central Pond. The natural topography in the area directed surface runoff and mine tailing towards Baker Creek.
Figure 1 presents the locations of all the tailing dams located on the Giant Mine property.
Rock fill dams were constructed to direct and hold back tailing solids at the present day sites of
Dams 1, 2, 3, and 4. These dams were apparently constructed in stages and composed of mine waste rock fill
over bedrock, silty clay, or mine tailing. By 1974, the original rock fill dams had reached their operating capacity
and additional storage was required. Subsequently, Dams 1, 2, 3, 4A, and 4B were lined with an upstream clay
layer and raised to provide additional storage and create a two phase clarification system.
Dams 5, 6, and 7 were then constructed (Geocon 1975). Dam 8 was constructed by 1979 and further
construction was completed for Dams 2, 3, 4A, 4B, 4C, 5, 6, and 8 (Geocon 1980). Dams 9, 10, and 11 were
constructed in 1983 to create additional storage and create what is now called the South Pond. Dam 11 was
further raised in 1984. For the purpose of this report, Dams 1 through 12 are referred to as the Original Area.
Additional tailing storage requirements prompted the design and construction of the Northwest Tailing
Containment Area. Subsequently, Dams 21 A, B, C, and D; and Dams 22 A, and B were designed and
constructed in 1988. No major construction has taken place since construction of the Northwest Tailing
Containment Area. Dams associated with the Northwest Tailing Containment area contain the majority of tailing
deposited since 1980.
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3.0

SYSTEM OPERATION

Since the late 1980’s, when ore was being processed on the Giant property, mine tailing was mainly deposited
into the Northwest Tailing Containment Area, with a small amount deposited into the South Pond. Accumulated
water was returned to the Effluent Treatment Plant (ETP) for initial treatment and discharged to the
Settling Pond. The water would then seep to the Polishing Pond before release into Baker Creek.
Once milling ceased, only mine water was placed into the tailing disposal areas, however the same treatment
process continues during on-going care and maintenance. Mine water pumped from underground is stored in
the Northwest Pond during the fall and winter months, prior to pumping to the ETP for treatment and subsequent
release into the environment in July or August.
Table 1 presents a summary of the typical water levels for the various ponds.
Table 1: Monthly Pond Water Level Elevations
Month-End/Year

Survey Date

Northwest Pond
Water Elevation
(m)(1)(3)

North Pond
Water Elevation
(m)(1)(4)

Polishing Pond
Water Elevation
(m)(1)(5)

June – 12
July – 12
August – 12
September – 12
October – 12
November – 12
December – 12
January – 13
February – 13
March – 13
April – 13
May – 13
June – 13

June 13
July 18
August 15
September 17
October 17
November 28
December 31
January 30
February 26
March 27
April 25
May 17
June 13

192.72
191.89
190.48
190.57
190.10
190.94
191.28
191.39
191.63
191.71
191.84
191.93
190.88

174.31
174.34
174.22
173.74
173.78
NA
NA
NA
NA
NA
NA
174.05
174.27

173.99
174.35
174.36
173.94
173.91
NA
NA
NA
NA
NA
NA
173.46
173.50

Notes:
1) All elevations are referenced to mine datum.
2) Freeboard is 0.5 m or 1.54 ft.
3) Maximum operating water level of Northwest Pond = 193.25 m (1.0 m freeboard).
4) Maximum operating water level of North Pond = 177.21 m or no more than 1.68 m above the operating water level in the Polishing Pond.
5) Maximum operating water level of Polishing Pond = 174.37 m (1.0 m freeboard).
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4.0

INSPECTION REPORTS

The locations of all dams are shown in Figure 1. Inspection reports and photographs for each dam are
presented in the Appendices of this report. The results of the inspections and recommendations for
maintenance for the dams are discussed in Section 5.0 of this report.
The annual inspection in 2001 recommended that the crest of Dam 1 be raised by at least 1.0 m. The work was
completed in August 2002. A monitoring system, including settling points for Dam 1, was recommended in the
2002 Annual Inspection (Golder 2002) and the points were installed in August 2002. Review of settling plate
monitoring data carried in 2012 indicated that the Dam 1 crest does not appear to be moving (Golder 2012).
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5.0

SUMMARY OF INSPECTION REPORTS AND ACTION ITEMS

The results of the inspections are summarized in this section. Generally, the tailing dams require no
maintenance this year; however continued monitoring requirements are presented for several of the dams.
Dams not associated with tailing containment, but with surface water management and water treatment, do
require some maintenance.

5.1

Original Area

Dam 1
The crest and downstream slope of Dam 1 appears to be in good condition and no signs of settlement were
observed. A review of the 2013 survey of the settlement plates indicates that Plate 2 decreased in elevation by
approximately 60 mm. Previous annual geotechnical inspections (Golder 2012, 2011, and 2010) indicate that
the settlement plates were not moving (within accuracy of survey equipment). As a result, the monitoring of the
settlement plates should continue.
A survey of the Dam 1 crest carried out in July 2013 (using a total station) indicated that the minimum upstream
crest elevation of the dam is 175.37 m (was 175.48 m in 2012 and 175.42 m in 2011). This indicates a decrease
of approximately 100 mm. It is recommended that the maximum water level be lowered to 174.37 m, providing
1 m of freeboard (or if 0.5 m freeboard is used, maximum pond water should be 174.87 m).
In addition, the area of the B3 Pit slope was inspected and is observed as part of the monitoring of Dam 1. It is
not anticipated that any work is required in this area at present. No erosion was noted on the east slope of the
B3 Pit during the inspection. Previous annual inspections (Golder 2009, 2010, 2011) had noted some erosion of
the east slope of B3 Pit. If erosion of the slope is noted in the future, the slope should be re-graded to improve
surface run off and minimize future slope erosion.
The backfill in the stope (1-31 stope) under the floor of the B3 pit is continuing to collapse. A review of the mine
plans and sections for this part of the mine indicates that the stope is located immediately below the pit and does
not extend towards Dam 1. The pit floor should still be monitored and the north slope of the pit should be
inspected on a regular basis to confirm the slope and thus Dam 1 is not being impacted by the collapsing stope.
A seep at the left downstream toe of the dam was observed this year, however, the flow was observed to be less
than in previous years. The flow was observed to be clear and did not appear to be carrying sediment. The
seep should continue to be monitored.

Dam 2
The dam currently plans only a minor role and appears to be stable under its current function. In order to
minimize further erosion of the upstream dam slope, mine water should not be discharged onto the upstream
dam slope in the future.

August 16, 2013
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The monitoring data from the North Pond relative to the Polishing Pond water levels indicated that from
May 2012 to June 2013, the water level in the North Pond was below the limit recommended when compared to
the water level in the Polishing Pond. During the annual monitoring period, the water level in the North Pond
was never more than 0.8 m above the water level in the Polishing Pond. Therefore, the data indicates that the
water levels have operated within the recommended ranges. The water levels in the two ponds should be
monitored and the differences adjusted to maintain the desired water levels.

Dam 3 (3A and 3B)
The dam was in good condition and appears to be stable with regards to its current function. No maintenance is
currently required for this structure. Some water was observed at the downstream toe of Dam 3A at the time of
inspection. In consideration of the volume of water and the distance from the North Pond, the majority of this
water is likely runoff from the local catchment at Dam 3A.

Dam 3C
The dam appeared to be functioning well for its present function. No maintenance is required for this dam at this
time.

Dam 3D
The earth and concrete dams appeared to be in good condition. No maintenance is required for this dam at this
time.

Dyke/Dam 4
Dyke 4 appears to function well under its present function. No maintenance is required for this structure at this
time.

Dyke/Dam 5
Dyke 5 appears to function well under its present function. No maintenance is required for this structure at this
time.

Dyke/Dam 6
The mine operation currently does not place water into the Central Pond; however runoff does collect and is
discharged through a small pipe drain in front of Dyke 6. A sump developed at the pipe should be inspected on
a regular basis during open water and ultimately, a proper spillway to manage the natural runoff flow should be
constructed to direct runoff over the crest and downstream face of Dyke 6.
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The north slope of the duke has undergone some sloughing and erosion. Since, the majority of the tailing in the
Central Pond are probably in a dry or frozen state, failure of this structure will only result of sloughing of tailing
into the North Pond.
The dyke was not designed to retain water and should not be used for this purpose.

Dam 7
Dam 7 appears to function well under its present function. The pond level was at a relatively low elevation. No
maintenance is required for this structure at this time.

Dam 8
Dam 8 appears to function well under its present function. No maintenance is required at this time.

Dam 9
Dam 9 appears to function well under its present function. No maintenance is required at this time.

Dam 10
Dam 10 appears to be in good condition. No maintenance is required at this time.

Dam 11
Dam 11 appears to be performing well for the present function. No maintenance is required at this time.

Dam 12
Dam 12 appears to be performing well with respect to its current function. No other maintenance is required at
this time.

Solids Retention Dyke (Settling Pond)
Signs of settlement were observed in the submerged tailing solids at the downstream toe (Polishing Pond side)
of the north end of the dyke. Minor horizontal cracks were also noted along the downstream slope above the
water level in this area. The slope cracking was found to propagate longitudinally along the length of the slope
and extended beyond the extent of the depression of the tailing solids at the toe of the slope. Minor cracks were
also noted along the dyke crest in this area. The cracking on the slope is likely due to the combination of the
dyke settling and is associated with the settlement of the underlying tailing.
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The tailings depression and downstream slope cracking should be closely monitored once the operation of the
Effluent Treatment Plant commences.
Longitudinal cracks were also observed on the dyke crest on the settling pond side of the dyke. The cracks
suggest that some of the loose fill on the dyke slope is moving. These cracks should be monitored daily as the
treatment season starts. If the cracks do not increase, the slope should be checked each week during the
treatment season.

5.2

Northwest Tailing Containment Area

Dam 21A
Sinkholes have historically been observed in the vicinity of Dam 21A. No new sinkholes were noted at this dam
at the time of inspection. The area should continue to be monitored for sinkholes.

Dam 21B
Dam 21B appears to be performing well for the present function. No maintenance is recommended at this time.

Dam 21C
Dam 21B appears to be performing well for the present function. No maintenance is recommended at this time.

Dam 21D
Dam 21D appears to be performing well for the present function. The water level in the marsh land downstream
of the dam is higher than in previous years. Considering the low 2013 freshet flows, beaver activity in the area
may be causing the high water levels.

Dam 22A
Dam 22A appears to be performing well for the present function. No maintenance is recommended at this time.

Dam 22B
The seepage rate noted at the time of the inspection appears to be lower than previous seepage flows observed.
Improvements to the drainage ditch completed several years ago have increased the efficiency of the pump back
operation. The area should continue to be monitored.
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The 2012 survey of the crest elevation of Dam 21 and Dam 22 indicated that the low point on the dams around
the Northwest Pond is on Dam 22B, at an elevation of 194.25 m. The 2013 survey of Dam 21 and Dam 22 did
not record an elevation below that measured in 2012. Therefore the maximum water level in the
Northwest Pond should be maintained at 193.25 m (1 m freeboard).

5.3

Other Dams

B2 Dam
The Dam / dyke was rebuilt in the winter of 2007 (February and March) and the dyke appears to be functioning
as required. Work to upgrade the spillway located on the west abutment appears to have been carried out. A
work summary report should be submitted to the mine engineering staff for the mine records.
The crest was generally in good condition at the time of inspection, however, signs of settlement of the
downstream clay core were observed. The 2012 inspection recommended that the crest elevation be adjusted
to account for the minor settlement. At the time of this inspection, this work did not appear to be completed. The
repairs should be completed to prevent erosion of the clay core.

M&M Dam
During the winter 2011, Baker Creek froze to the creek bed. During the subsequent freshest (spring 2012), the
anchored ice resulted in upper Baker Creek flowing away from the original creek. The M&M Dam was
constructed to block the flow of upper Baker Creek if a similar condition were to occur in the future.
The crest and downstream slope of the dam appeared to be in good condition at the time of inspection and no
maintenance is required at this time.
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6.0

SUMMARY OF RECOMMENDATIONS

Based on the 2013 geotechnical inspection, the following maintenance tasks or actions are recommended:



As a result of settlement, the maximum water level of Dam 1 should be 174.37 m, which provides 1 m of
freeboard.



Continue to monitor the settlement plates and crest elevation at Dam 1.



Continue to monitor the seepage at the eastern abutment of Dam 1.



The water levels in the North Pond and the Settling Pond should continue to be monitored in order to
maintain the desired water level differential of less than approximately 1.7 m.



Continue to regularly monitor the crest and slopes of the Solids Retention Dyke, particularly during the
operations of the Effluent Treatment Plant.



Should erosion of tailing continue to occur from natural runoff at Dyke 6, a proper spillway should be
constructed to direct runoff over the crest and downstream face of Dyke 6.



The water level in the Northwest Pond should continue to be monitored in order to maintain 1 m of
freeboard.



Continue to use the maximum water level of 193.75 m (1 m freeboard) for the Northwest Pond.



The area in the vicinity of Dam 21A should continue to be monitored for the occurrence of sinkholes.



Inspect the area downstream of Dam 21D for beaver dams which may be increasing the water level of the
downstream marsh land; and



Place rockfill on the crest of B2 Dam to cover exposed clay core resulting from settlement of the upstream
slope or provide inspection report / survey to confirm work was completed.
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7.0

CLOSURE

We trust that this report satisfies your present requirements . Golder would be pleased to provide any further
information that may be needed and to advise on the geotechnical aspects of the recommendations . Please
contact our office if you require any additional information.
GOLDER ASSOCIATES LTD.

Chad Mundie, P.Eng. (BC)
Geotechnical Engineer

CM/JAH/rs/md

tailing dam 16aug_ 13.docx
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DAM 1
LOCATION: West end of Polishing Pond (refer to Figure 1).
FUNCTION: Retains Polishing Pond.
DISCHARGE:
FACILITIES: Abandoned and closed decant structure at south end of dam. Discharge pipeline to Baker Creek
through a pipe at or through the south abutment area of the dam.
LENGTH: +/- 275 m.
MAX HEIGHT: +/- 9 m (estimated).
CREST WIDTH: Greater than 15 m due to placement of seepage control materials on upstream face.
BACKGROUND
Dam 1 is part of the original tailing containment system for the mine. Early dam construction consisted of
placing mine waste rock fill in about 3 m lifts. The dam was originally considered to be primarily a solid retaining
structure and a water retention structure in a limited role. The dam has been periodically raised over time and
an upstream clay seal has been placed to reduce seepage.
WATER LEVEL
As of June 5, 2013 the water level in the Polishing Pond was approximately 0.9 m below the recommended
freeboard elevation of 174.37.
INSTRUMENTATION:
The settlement plate / movement monitoring points installed in Dam 1 in October 2002 appear to still be
operational. The settlement plate survey control was updated in 2008 to UTM NAD 86 grid. The plates were
surveyed in 2013 and a settlement of 60 mm was observed at Plate 2. Plate 1 and 3 did not record any
settlement outside of the accuracy of the survey equipment.
CREST CONDITION
The travelled portion of the crest appeared to be in generally good condition.
The upstream face of the dam was in good shape.
DOWNSTREAM SLOPE AND TOE
The crest and downstream slope of Dam 1 appears to be in good condition and no signs of settlement were
observed.
A survey of the Dam 1 crest carried out in July 2013 (using a total station) indicated that the minimum upstream
crest elevation of the dam is 175.37 m (was 175.48 m in 2012 and 175.42 m in 2011). This indicates a decrease
of approximately 100 mm. It is recommended that the maximum water level be lowered to 174.37 m, providing
1 m of freeboard (or if 0.5 m freeboard is used, maximum pond water should be 174.87 m).
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The downstream slope of Dam 1 did not appear to have signs of movement or erosion.
In addition, the area of the B3 Pit slope was inspected and is observed as part of the monitoring of Dam 1. It is
not anticipated that any work is required in this area at present. It is noted that some erosion was occurring on
the east slope of B3 Pit at the time of the 2009, 2010 and 2010 inspections, but this was not observed in the
2013 inspection. If erosion is observed in the future, the slope should be regarded to improve surface run off
and minimize future slope erosion.
The backfill in the stope under the floor of the B3 Pit is continuing to move into the mine. A review of the mine
plans for this part of the mine in 2006 indicates a stope is located immediately below the pit but the stope does
not extend towards Dam 1. The pit floor should continue to be monitored and the north slope of the pit should be
inspected to confirm the slope and Dam 1 is not being impacted by the loss of fill into the mine.

Photograph 1: Dam 1 – Downstream slope looking northwest
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Photograph 2: Dam 1 – Crest area looking north
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DAM 2
LOCATION: Northwest boundary of North Pond (refer to Figure 1).
FUNCTION: Dam 2 currently retains less than 0.7 m of water differentially in the North Pond above the
Settling Pond (as of June 5, 2013). The downstream toe area of the dam serves as an access road to the
Effluent Treatment Plant (ETP). Tailing and water lines are on and across the dam.
DISCHARGE:
FACILITIES: Historically there were two decant structures; one near the east abutment and one near the
west abutment. Both are abandoned under the dam’s present function.
LENGTH: +/- 365 m.
MAX HEIGHT: +/- 12 m (estimated).
CREST WIDTH: Varies.
BACKGROUND
Dam 2 is part of the original tailing containment system for the mine. Early dam construction consisted of
placing mine waste rock fill in about 3 m lifts. The dam was originally considered to be primarily a solids
retention structure and a water retention structure in a limited role. The dam has been raised over time and an
upstream clay seal has been placed to reduce seepage.
Historically the dam retained water and mine tailing. The dam was partially dismantled in 1991 to supply
materials for other construction.
WATER LEVEL: As of June 20, 2013, the water level in the North Pond is approximately 0.8 m above water
level in Settling Pond / Polishing Ponds. On May 17, 2013, the water level in the North Pond was around
0.7 m above the water level in the Settling Pond / Polishing Ponds.
CREST CONDITION
The crest generally comprises of remnants of the old clay core. The crest is in good condition for the current
function of the dam.
UPSTREAM SLOPE
The upstream slope varies across the entire width. Generally, the slope is relatively flat towards the water.
Varying degrees of gully erosion are evident across the face. At the time of inspection only a limited portion of
the dam was in contact with the North Pond.
DOWNSTREAM SLOPE AND TOE
The downstream toe and slope have been partially dismantled. Some mine waste rock has been stockpiled
along the downstream toe. There was no visual evidence of seepage through the toe.
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INSTRUMENTATION
There have been references to thermistor and piezometer readings in previous reports. It is understood that the
monitoring equipment has been destroyed or lost over time.

Photograph 3: Dam 2 pond area (North Pond)
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DAM 3 (3A AND 3B)
LOCATION: Northeast side of North Pond (refer to Figure 1).
FUNCTION: Retains tailing solids.
DISCHARGE:
FACILITIES: None.
LENGTH: +/- 460 m.
MAX HEIGHT: +/- 15 m (estimated).
CREST WIDTH: Approximately 5 m.
BACKGROUND
Dam 3 is part of the original tailing containment system for the mine. The dam is divided into two segments by a
bedrock outcrop located near the centre of the structure. The west and southwest abutments are founded on
bedrock outcrops.
Early dam construction consisted of placing mine waste rock fill in about 3 m lifts. The dam was originally
considered to be primarily a solids retention structure and a water retention structure in a limited role. Borehole
information through the west portion of the dam indicates that the dam is underlain by tailing covering native
overburden that consists of peat, organic silty clay, silty clay and glacial till. The dam has been raised
periodically over time and an upstream clay seal was placed to reduce seepage.
The dam has a history of seepage through the downstream toe near the abutments. It is understood that tailing
deposited in this area during the winter months froze into a complex succession of layers of tailing and ice to a
thickness of up to 3.3 m. Prior to the addition of an upstream clay seal, Dam 3 experienced a small slide on the
upstream side and longitudinal cracking, sloughing and excessive subsidence of the rockfill.
The area has a recent history of wind-blown tailing overtopping the crest. “Soil Sediment” has been applied to
control fugitive dust in this area during the past several summers.
WATER LEVEL: Exposed tailing beach is dry on the surface.
CREST AND UPSTREAM FACE
The crest and upstream face appeared to be in good condition. Some vegetation growth was observed on the
upstream face and crest. A portion of the dam near the west abutment had been removed previously.
DOWNSTREAM SLOPE AND TOE
Some water was observed at the downstream toe of Dam 3A at the time of inspection. As the North Pond is
roughly 500 m away, the majority of this water is likely runoff from the local catchment. As of July 25, 2013, the
elevation of the water at this location is 169.8 m, approximately 4.4 m below the June 2013 North Pond water
level.
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There was evidence to suggest that some seepage had historically occurred through the downstream face of
Dam 3B (east end). However, there was no evidence of seepage through Dam 3B at the time of this inspection.

Photograph 4: Downstream Slope of Dam 3A looking west
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Photograph 5: Seepage downstream of Dam 3A looking east

DAM 3C
LOCATION: North of west leg of Dam 3 (Dam 3A) (refer to Figure 1).
FUNCTION: Barrier for seepage collection sump at downstream toe of west leg of Dam 3 (Dam 3A).
DISCHARGE:
FACILITIES: None.
LENGTH: +/- 45 m.
MAX HEIGHT: +/- 1.5 m (estimated).
CREST WIDTH: Approximately 5 to 6 m.
BACKGROUND
Dam 3C was constructed in the mid 1970’s to act as a seepage collection barrier downstream of Dam 3. There
have been no reported problems with this dam.
WATER LEVEL: There was no water against the upstream face of dam at the time of inspection.
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CREST AND UPSTREAM FACE
The crest and upstream face appeared to be in good condition and was covered with long grasses and small
shrubs.
DOWNSTREAM SLOPE AND TOE
The downstream slope appeared to be in good condition and was covered with long grasses and small shrubs.

Dam 3C

Photograph 6: Looking downstream (north) from crest of Dam 3A
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DAM 3D
LOCATION: North of east leg of Dam 3 (Dam 3B) (refer to Figure 1).
FUNCTION: Barrier for seepage collection sump at downstream toe of east leg of Dam 3 (Dam 3B).
DISCHARGE:
FACILITIES: None.
LENGTH: +/- 30 m.
MAX HEIGHT: +/- 4 m (estimated).
CREST WIDTH: Approximately 5 to 6 m.
BACKGROUND
An earth dam constructed in the mid 1970’s to act as a seepage collection barrier downstream of the east leg of
Dam 3. A concrete dam was constructed in the late 1970’s to act as a backup to Dam 3D.
WATER LEVEL
There was no water present adjacent to Dam 3D at the time of inspection. There was no water / seepage visible
at the toe of Dam 3B.
CREST CONDITION
The crest was generally in good condition.
DOWNSTREAM SLOPE AND TOE
The downstream slope of Dam 3D was in good condition at the time of the inspection. The seepage collection
area at Dam 3D was dry.
The concrete wall is a vertical structure with no signs of seepage. The water collected adjacent to the concrete
wall below Dam 3D is considered to be surface water runoff.
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Photograph 7: Looking northwest at upstream face of Dam 3D
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DYKE 4
LOCATION: West part of the north boundary of South Pond (refer to Figure 1).
FUNCTION: The structure provides access to the east side of the Central Pond.
DISCHARGE:
FACILITIES: Abandoned pipes.
LENGTH: +/- 75 m.
MAX HEIGHT: +/- 2 m above tailing (estimated).
CREST WIDTH: Approximately 6 m.
BACKGROUND
Dyke 4 (originally constructed as Dams 4A, 4B, and 4C) was part of the original tailing containment system for
the mine. Early dam construction consisted of placing mind waste rock fill in about 3 m lifts. The dam was
originally considered to be primarily a solids retention structure and a water retention structure in a limited role.
Clay material was placed upstream in 1979 to reduce seepage. The dam formed the barrier for the original
southern limit of the tailing containment area.
WATER LEVEL
Dry tailing are approximately 1 m below the crest and on both sides of the dyke.
CREST CONDITION
The crest was generally found to be in good condition.
DOWNSTREAM SLOPE AND TOE
The downstream area was well vegetated with grass and other various plant species.
immediately downstream has good vegetation growth.
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DYKE 5
LOCATION: East part of north boundary of South Pond (refer to Figure 1).
FUNCTION: Retains some mine water and forms the division between South Pond and Central Pond.
DISCHARGE:
FACILITIES: A decant water line from the South Pond to the Central Pond passes through the dyke.
LENGTH: +/- 50 m.
MAX HEIGHT: +/- 2 m (estimated) above water ponded in South Pond.
CREST WIDTH: 4 to 5 m.
BACKGROUND
Dyke 5 (originally constructed as Dam 5) was constructed in the late 1970’s. Seepage through the dam was
reduced in 1981 by creating an upstream clay barrier and a downstream clay cut-off at the toe. The dam
became the north barrier of the South Pond upon construction of Dam 11 in the early to mid-1980’s. The
storage volume for South Pond was virtually depleted in the early 1990’s and the impoundment was almost
completely filled with tailing.
The South Pond was intermittently used to store tailing and mine water up until cessation of milling at
Giant Mine. Recently, the east site of the South Pond has been used to store seepage water from downstream
of Dam 11. A decant pipe was placed through the dyke in 1999 to convey accumulated water in the South Pond
directly to the North Pond.
WATER LEVEL: +/- 2 to 3 m below the crest (estimated).
CREST CONDITION: The crest was generally in good condition.
DOWNSTREAM SLOPE AND TOE: The downstream slope was generally in good condition.
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DYKE 6
LOCATION: North boundary of Central Pond (refer to Figure 1).
FUNCTION: Originally Dam 6 and separates Central Pond from North Pond.
DISCHARGE:
FACILITIES: Decant outlet from South and Central Ponds.
LENGTH: +/- 245 m.
MAX HEIGHT: +/- 9 m (estimated)
CREST WIDTH: Unknown as crest road has been partially covered with tailing.
BACKGROUND
Dyke 6 was originally constructed as part of a three pond clarification system. The dam was constructed as a
divider dyke on top of existing tailing (Causeway Dam No. 6) in 1979. The dyke was created to retain solids
while allowing water to pass through two culverts incorporated into the structure. It was raised approximately
1.5 m in 1981 to stack tailing during the winter months. Subsequently, the dam partially collapsed as a result of
the tailing reclamation project conducted in the North Pond in the early 1990’s.
The dam was partially reconstructed in 1998 with a mixture of mine waste and tailing. A decant was added to
convey water from the Central Pond to the North Pond. An outlet from a second decant was added in 1999 to
convey water from the South Pond to the North Pond.
WATER LEVEL: None. North Pond some 50 plus meters away from area.
CREST CONDITION
The crest is covered with mine tailing. The access road across the dyke has been removed.
DOWNSTREAM SLOPE AND TOE
The dam was constructed on top of old tailing in 1979. The dam has been partially removed in the 1990’s and
the slope downstream of the dam area is the slope developed or left by the tailing retreatment project. The slope
is marginally stable and all activity should stay at least 15 m back from the slope crest.
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Photograph 8: Crest of Dam 6 looking east
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DAM 7
LOCATION: South of South Pond, downstream of Dam 11 (refer to Figure 1).
FUNCTION: Retains seepage from Dam 11, which is returned to the South Pond by pumping.
DISCHARGE:
FACILITIES: pump house to return collected seepage from Dam 11 to South Pond.
LENGTH: +/- 15 m.
MAX HEIGHT: +/- 3 m (estimated)
CREST WIDTH: Unknown as crest road has been partially covered with tailing.
BACKGROUND
Dam 7 was designed and constructed in the late 1970’s as a backup to collect seepage from the south end of
the tailing disposal area.
WATER LEVEL: Controlled by float controlled submersible pump and pumping back to South Pond.
CREST CONDITION
The crest is generally in good condition. The surface is capped with approximately 0.5 m of waste rock.
DOWNSTREAM SLOPE AND TOE
The slope appeared to be in good condition and well vegetated. There was no sign of seepage.
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Dam 7

Photograph 9: Dam 7 from crest of Dam 11, looking south
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DAM 8
LOCATION: West side of Central Pond (refer to Figure 1).
FUNCTION: Retains dry tailing.
DISCHARGE:
FACILITIES: None.
LENGTH: +/- 75 m.
MAX HEIGHT: +/- 3 m (estimated)
CREST WIDTH: Unknown as tailing are at approximate the same elevation as the crest.
BACKGROUND
Dam 8 was constructed in the last 1970’s as the tailing level rose in the main Tailing Pond area
(now Central and North Pond). Some modifications in the form of slope flattening and expansion of the
upstream clay lining were made to the structure in 1980 to reduce sloughing and minor seepage. Some minor
erosion had occurred in 1994 as a result of discharging from a pumper truck. The downstream slope was
steepened as a result of a ramp cut into the back slope in 1995. This slope was flattened in 2003.
Experimentation with manure and peat placement on tailings in 1998 has resulted in good vegetation growth
immediately upstream of the dam.
WATER LEVEL: No water, only dry tailing.
CREST CONDITION
The crest is level with the upstream tailing.
DOWNSTREAM SLOPE AND TOE
The downstream slope was regarded in 2003 and is in good condition.
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Dam 8 Crest
(approximate)

Photograph 10: Revegetated tailing surface looking north
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DAM 9
LOCATION: South extension from east abutment of Dyke 6 (refer to Figure 1).
FUNCTION: Retains dry tailing from Central Pond.
DISCHARGE:
FACILITIES: None.
LENGTH: +/- 75 m.
MAX HEIGHT: +/- 11 m (estimated).
CREST WIDTH: Approximately 4 to 5 m.
BACKGROUND
There are no records of any problems with this dam. It is understood that this dam was constructed in the last
1970’s with rising tailing levels.
WATER LEVEL:
CREST CONDITION
The crest appeared to be in good condition.
DOWNSTREAM SLOPE AND TOE
The downstream slope appeared to be stable and in good condition. There was no sign of seepage along the
downstream toe.
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Dam 9

Photograph 11: Crest of Dam 9 looking south
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DAM 10
LOCATION: North of east end of Dyke 6 (refer to Figure 1).
FUNCTION: Originally developed to retain tailing in the North Pond. The dam currently serves no purpose as
tailing in North Pond located upstream of dam have been removed as a part of the tailing reclamation project
conducted in the North Pond in the early 1990’s.
DISCHARGE:
FACILITIES: None.
LENGTH: +/- 60 m.
MAX HEIGHT: +/- 5 m (estimated).
CREST WIDTH: Approximately 3 to 5 m.
BACKGROUND
There are no records of any problems with this dam. It is understood that this dam was constructed in the last
1970’s with rising tailing levels.
WATER LEVEL: There is no water near the dam.
CREST CONDITION
The crest appeared to be in good condition.
DOWNSTREAM SLOPE AND TOE
The downstream slope appeared to be stable and in good condition. There was no sign of seepage at the
downstream toe.
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Tailing

Dam 10
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Slope

Photograph 12: Upstream Slope of Dam 10 looking north
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DAM 11
LOCATION: South boundary of South pond (refer to Figure 1).
FUNCTION: Retains tailing and mine water.
DISCHARGE: None.
FACILITIES: There is a return line from the seepage collection sump located at Dam 7.
LENGTH: +/- 425 m.
MAX HEIGHT: +/- 15 m (estimated).
CREST WIDTH: Approximately 10 m.
BACKGROUND
Dam 11 was constructed in 1984 (also referred to as South Dam) to increase tailing storage and create the
South Pond. Instrumentation in the form of piezometers and thermistors were incorporated into the dam
construction. Seepage collects downstream in a sump created by Dam 7. This seepage is pumped back into
the South Pond. Records of seepage rates were not incorporated into this report.
WATER LEVEL: Dry tailing are approximately at or just below the crest of the dam.
CREST CONDITION
Tailing has been deposited up to the elevation of the crest of the dam along most of the length of Dam 11.
At present, the water stored in the pond is maintained well away from the dam crest
(water maintained closer to Dam 5). This practice should be continued. Good vegetation growth was present on
the clay core on the eastern leg of the dam.
DOWNSTREAM SLOPE AND TOE
The downstream slope is benched at two levels. No seepage was observed at the downstream toe of the slope.
The volume of seepage retained downstream of Dam 11 is lower than observed during the 2012 inspection.
Seepage collects in a downstream sump that is pumped back to the South Pond on a regular basis. The water
is discharged into the South Pond at a point some 30 m from the crest of the dam.
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Photograph 13: Crest of Dam 11 looking west
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DAM 12
LOCATION: West side of South Pond (refer to Figure 1).
FUNCTION: Discharge point for pipe from underground. Dam still retains tailing with a wide tailing beach.
DISCHARGE:
FACILITIES: None.
LENGTH: +/- 60 m.
MAX HEIGHT: +/- 3 m (estimated).
CREST WIDTH: Approximately 4 m.
BACKGROUND: No information available.
WATER LEVEL: Beached tailing on upstream face.
CREST CONDITION: The crest appeared to be in good condition.
DOWNSTREAM SLOPE AND TOE
The downstream slope appeared to be in good condition and stable with respect to its current function. There
was no sign of seepage along the downstream toe.

Dam 12

Photograph 14: Dam 12 crest looking south
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SOLIDS RETENTION / SPLITTER DYKE (SETTLING POND)
LOCATION: West side of Settling Pond (refer to Figure 1).
FUNCTION: Partitions the Settling Pond from the Polishing Pond.
DISCHARGE:
FACILITIES: Two water sampling barges, one for the Settling Pond and one for the Polishing Pond. A pump is
available to draw water from Settling Pond and discharge into Polishing Pond, if needed.
LENGTH: +/- 200 m.
MAX HEIGHT: +/- 4 m (estimated) above pond elevation.
CREST WIDTH: Approximately 4 m.
BACKGROUND: Some differential settlement and tension cracks have been reported in previous inspections.
WATER LEVEL: 4 m (approximately) below crest elevation.
CREST CONDITION:
The dyke was upgraded in 2009 and again in 2011. The inspection this year noted small cracks on the crest
located on the Settling Pond side. The cracks are not considered to be a concern for the dyke stability, but they
should be monitored during operation to check the condition of the slopes and to identify if maintenance is
required.
DOWNSTREAM SLOPE AND TOE
Signs of settlement were observed in the submerged tailing solids at the downstream toe (Polishing Pond side)
of the dyke. Minor horizontal cracks were also noted along the downstream slope above the water level in this
area. The slope cracking was found to propagate longitudinally along the length of the slope and extended
beyond the extent of the depression of the tailing solids at the toe of the slope. The cracking is likely due to the
combination of the dyke settling and is associated with settlement of the underlying tailing.
The tailings depression and downstream slope cracking should be closely monitored once the operation of the
Effluent Treatment Plant commences.
SETTLING POND AREA
Two new sinkholes have formed along the southern edge of the settling pond away from the dyke. The locations
of the sinkholes are in a similar location as ones observed during the 2011 operation period.
In 2011 the area was covered with a gravel berm to allow water to seep slowly into the coarse rock zone. The
berm function as desired and no apparent loss of material was observed during the 2012 water treatment
operation.
Due to the location of the sinkholes observed during the inspection, it is unlikely to reduce the stability of the
dyke. Nonetheless, the sinkholes should be regularly monitored once the 2013 water treatment operation
commences.
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Photograph 15: Solids retention / splitter dyke looking northwest

Polishing
Pond

Settling
Pond

Cracks

Photograph 16: Cracks on solids retention / splitter dyke crest looking northwest
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Crack

Photograph 17: Crack on downstream slope of solids retention / splitter dyke

Photograph 18: Close-up of crack on downstream slope
August 16, 2013
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Sinkhole

Gravel Berm
Photograph 19: Location of sinkhole in settling pond looking west

Sinkhole

Photograph 20: Sinkhole closest to dyke looking west
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DAM 21A
LOCATION: Northeast end of Dam 21 (refer to Figure 1).
FUNCTION: Water recovery pipeline causeway and retains beached tailing.
DISCHARGE
FACILITIES: Former discharge point for minewater and tailing.
LENGTH: +/- 90 m.
MAX HEIGHT: +/- 11 m (estimated).
CREST WIDTH: Approximately 15 m.
BACKGROUND
The dam was constructed as part of a major tailing containment expansion in 1983.
Seepage and/or local runoff has historically collected in a depressed area at the downstream toe. A tailing spill
occurred around the east abutment prior to the 1995 inspection. Several funnel like depressions were reported
in the upstream tailing beach during the 1996 inspection. These depressions were thought to be related to the
flow of water through the upstream shell of the dam. It has also been suggested that these funnel like
depressions are the result of water passing through diamond drill holes that are known to be present in the area
and may not have been sealed.
WATER LEVEL: Beached tailing approximately 1 m below the crest.
CREST CONDITION
The crest appeared to be in relatively good condition. Sinkholes observed in previous inspections in 2000 and
2003 were not observed to have re-occurred. It is recommended that the area continue to be inspected for
sinkholes in future inspections.
DOWNSTREAM SLOPE AND TOE
The downstream slope of the dam appeared to be in good condition. The area downstream was wet, but drier
than observed in the 2012 inspection. The vegetation at the downstream toe was observed to be in good
condition.
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Photograph 1: Downstream slope of Dam 21A looking west

Photograph 2: Vegetation downstream of Dam 21A looking southeast
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DAM 21 B
LOCATION: Forms the south boundary of the tailings area (refer to Figure 1).
FUNCTION: Retains tailings and associated water.
DISCHARGE
FACILITIES: None.
LENGTH: +/- 245 m.
MAX HEIGHT: +/- 15 m (estimated).
CREST WIDTH: Approximately 15 m.
BACKGROUND
The dam was constructed as part of a major tailing containment expansion in 1983.
Seepage has historically been reported at the east end of Dam 21B and at the propane tank farm gate (tanks
now removed) and immediately east of the tank farm access road.
WATER LEVEL: Beached tailing approximately 0.5 m below the crest.
CREST CONDITION
The crest of the dam appeared to be in good condition.
DOWNSTREAM SLOPE AND TOE
The downstream slope consists of two benches. The slope appeared to be stable and in good condition.
Water has collected along the downstream toe at the previously reported seepage point. However, seepage
flow was not observed at the time of this inspection. The water level in the small pond at the toe of the dam
appeared to be stable. The vegetation grown around the ponded water was in good condition.
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Photograph 3: Seepage collected downstream of Dam 21B

August 16, 2013
Reference No. 13-1427-0012-006-R-Rev0

4/12

APPENDIX B
Inspection Reports - Northwest Tailing Containment Area

DAM 21C
LOCATION: Forms the southwest boundary of the tailings area (refer to Figure 1).
FUNCTION: Retains tailings and associated water.
DISCHARGE
FACILITIES: None.
LENGTH: +/- 275 m.
MAX HEIGHT: +/- 15 m (estimated).
CREST WIDTH: Approximately 15 m.
BACKGROUND
The dam was constructed as part of a major tailing containment expansion in 1983.
Minor seepage has been observed in the past along the downstream toe at two locations: near the bend in the
dam and in the vicinity of the propane tank farm (tanks now removed). Some crest level restoration work was
done in 1994 and 1995 due to settlement of the clay core. Tailing was breached upstream to reduce seepage
flow through the toe.
WATER LEVEL: Beached tailing immediately upstream.
CREST CONDITION
The clay core has settled over time relative to the upstream and downstream shell. The crest was generally in
good condition.
DOWNSTREAM SLOPE AND TOE
The slope appeared to be stable and in good condition. Damp areas downstream of the dam were observed to
be drier than noted during previous inspections. The vegetation at the areas that are historically damp was
observed to be in good condition.
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Photograph 4: Downstream toe of Dam 21C looking east
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DAM 21D
LOCATION: Forms the west boundary of the tailings area (refer to Figure 1).
FUNCTION: Retains tailings and associated water.
DISCHARGE
FACILITIES: None.
LENGTH: +/- 365 m.
MAX HEIGHT: +/- 12 m (estimated).
CREST WIDTH: Approximately 15 m.
BACKGROUND
The dam was constructed as part of a major tailing containment expansion in 1983.
Seepage has historically occurred along the downstream toe. Beach construction has been recommended in
the annual inspection reports along the upstream face since 1993.
The clay core has shown signs of settlement in the past and the crest has been monitored with survey hubs.
WATER LEVEL: Approximately 1.5 m below the crest elevation.
CREST CONDITION
The crest was generally in good condition.
DOWNSTREAM SLOPE AND TOE
There is a 5 to 6 m wide rock toe berm along this section of the dam.
There are several small ponds of water at the downstream toe. These ponds appear to be associated with
Trapper Creek. The vegetation growth around the pond area appeared in good condition.
The water level in the marsh land downstream of the dam is higher than in previous years. Considering the dry
2013 freshet, beaver activity in the area may be causing the high water levels.
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DAM 22A
LOCATION: Forms western portion of the northwest tailing containment area (refer to Figure 1).
FUNCTION: Retains tailings and associated water.
DISCHARGE
FACILITIES: None.
LENGTH: +/- 245 m.
MAX HEIGHT: +/- 12 m (estimated).
CREST WIDTH: Approximately 15 m.
BACKGROUND
The dam was constructed as part of a major tailing containment expansion in 1983.
Seepage has historically been reported along the downstream toe and water samples have reportedly been
taken to evaluate the water quality. Some beach building has taken place along the northern portion of the dam
in the past.
WATER LEVEL: Beached tailing immediately upstream.
CREST CONDITION
The crest was generally in good condition at the time of inspection.
DOWNSTREAM SLOPE AND TOE
The slope appeared to be stable and in good condition.
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Photograph 5: Downstream slope of Dam 22A looking northwest

Photograph 6: Retained tailings upstream of Dam 22A looking south
August 16, 2013
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DAM 22B
LOCATION: Forms eastern portion of the northwest tailing containment area (refer to Figure 1).
FUNCTION: Retains tailings and associated water.
DISCHARGE
FACILITIES: Return line from downstream seepage collection sump.
LENGTH: +/- 185 m.
MAX HEIGHT: +/- 12 m (estimated).
CREST WIDTH: Approximately 15 m.
BACKGROUND
The dam was constructed as part of a major tailing containment expansion in 1983.
Seepage has historically occurred from the two areas near the west end of the dam and the west abutment. The
seepage flows through a ditch to a seepage collection pond, where it is pumped back into the tailing area. The
amount of seepage pumped back to the Northwest Pond is routinely measured and recorded daily. Seepage
rates have decreased over the last several years. The trend appears to be continuing.
WATER LEVEL
Beached tailing was located immediately upstream of the dam crest. At the time of inspection, water was being
pumped from the Akaitcho Shaft and deposited into the Northwest Pond, in the vicinity of the dam. The water
level was measured to be about 191.9 masl June 5, 2013, approximately 2.4 m below the crest elevation.
CREST CONDITION
The crest was generally in good condition at the time of inspection.
DOWNSTREAM SLOPE AND TOE
The downstream face of the dam appeared to be in good condition.
Seepage was observed along the toe of the berm near the centre of the dam. The seepage flow appeared to be
lower than observed in the 2012 inspection. The drainage ditch at the toe of the dam appeared to be in good
condition. The area should continue to be monitored for changes in the seepage flow rate.
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Photograph 7: Downstream slope of Dam 22B looking southwest

Photograph 8: Seepage collection sump downstream of Dam 22B
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Water Discharged from
Akaitcho Shaft

Dam 22B

Photograph 9: Tailing retained upstream of Dam 22B looking west
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B2 DAM
LOCATION: Located adjacent to the north side of the B-2 Pit (refer to Figure 1).
FUNCTION: Prevents Baker Creek from flooding the pit.
FACILITIES: None.
LENGTH: +/- 90 m.
MAX HEIGHT: +/- 11 m (estimated).
CREST WIDTH: Approximately 15 m.
BACKGROUND
The dam was rebuilt in 2007 (February to March). The dam has been upgraded and seepage to the B-2 Pit has
slowed significantly. The ‘as-built’ was prepared and has been filed with the mine and AANDC (INAC).
WATER LEVEL
The water level in Baker Creek appeared to be lower than observed during the 2012 inspection.
CREST CONDITION
The spillway upgrade on the west abutment of the dam has been completed and it appears to be in good
condition. The work summary report should be submitted to the mine engineering staff.
The crest was generally in good condition at the time of inspection, however, signs of settlement of the
downstream clay core were observed. The 2012 inspection recommended that the crest elevation be adjusted
to account for the minor settlement. The work should be completed in 2013 or if the work was completed, a
summary of the work should be submitted to the mine manager.
DOWNSTREAM SLOPE AND TOE
The downstream face of the dam appeared to be in good condition.
No seepage was observed at the rock/toe interface inside the pit wall.
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Photograph 1: Baker Creek in from of B2 Dam looking east

Spillway
Baker
Creek

Photograph 2: B2 Dam crest looking west
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M&M DAM
LOCATION: Located west of Baker Pond on upper Baker Creek. (Refer to Figure 1).
FUNCTION:
FACILITIES: None.
LENGTH: +/- 20 m.
MAX HEIGHT: Approximately 2 m.
CREST WIDTH: Approximately 4 m.
BACKGROUND
During the winter 2011 Baker Creek froze to the creek bed. During the subsequent freshest, the ice build-up
caused the Baker Creek to flow away from the natural creek channel. The M&M Dam was constructed to block
the flow of Baker Creek and direct the creek to the natural channel if a similar ice anchoring conditions were to
occur in the future.
WATER LEVEL
The water level in Baker Creek appeared to be at or lower than observed during the 2012 inspection.
CREST CONDITION
The crest was generally in good condition at the time of inspection.
DOWNSTREAM SLOPE AND TOE
The downstream face of the dam appeared to be in good condition.
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