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April 4, 2016 

 

Robert Holmes 
Director, Mineral Resources 
Government of Yukon 
P.O.Box 2703 (K-9),  
Whitehorse, Yukon  
Y1A 2C6 

Dear Mr. Holmes; 

Re: Sä Dena Hes Mine – Quartz Mining License QML-0004 – 2015 Detailed Decommissioning 
and Reclamation Plan Report 

On behalf of the Sa Dena Hes Operating Corporation, Teck is providing this annual report as required in 
Part 5, Section 11.4 of Licence QML-0004 for the Sä Dena Hes (SDH) mine.  This letter report includes 
the information as set out in Schedule D of the Licence in the following subsections which includes the 
following:  

(a) a summary of decommissioning and reclamation activities undertaken; 
(b) summary of decommissioning and reclamation activities planned for the upcoming year. 
(c) the effectiveness of the remediation measures implemented by the Licensee; 
(d) a map showing the status of all decommissioning and reclamation activities; 
(e) details respecting any action taken as a result of the recommendations made by the engineer in 

relation to the inspection referred to in 11.2 of QML-0004; 
(f) a summary of the programs undertaken for environmental monitoring and surveillance, including an 

analysis of data and any action taken or adaptive management strategies implemented to monitor or 
address any changes in environmental performance; 

(g) a summary of invasive plants that have been identified on site and measures taken to control or 
remove invasive plants; 

(h) a summary of spills and accidents that occurred at the site and measures taken respond to any spills 
or accidents; and 

(i) a summary of wildlife incidents and other accidents, and any upgrade or maintenance work planned 
for the upcoming year. 

(j) a summary of any site improvements undertaken to address sediment and erosion control 

 

2015 Decommissioning and Reclamation Activities 

Decommissioning and reclamation activities were completed between May 27, 2015 and September 11, 
2015.  Key decommissioning and reclamation activities included: 

• North Tailings Pond Area – additional fill placement and r egrading to achieve the cover design 
objective of positive drainage away from the North Dam, towards the south;  
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• Sediment Retaining Structure (SRS) and Spillway – erosion of the downstream toe of the SRS was 
observed in the spring. As a result, rock was added to stabilize the structure, and additional areas of 
the south tailings were capped;  

• Mill Site – additional capping of areas with elevated metal concentrations; 
• Jewelbox waste rock dump surface – the recontoured surfaces were capped with 200 mm of cover 

material; 
• Revegetation – all disturbed areas were revegetated through seeding and/or tree planting; 
• Landfill – an organic material cover was placed on the landfill prior to revegetation; 
• Removal of remaining miscellaneous infrastructure; and 
• Road Decommissioning with the exception of the long access road from the Mill site to the North 

Dam.  

At the end of the decommissioning activities, a gate was installed at the entrance to the old mill site to 
minimize access in the newly reclaimed areas.  The details of the decommissioning work completed are 
included in the report 2015 Reclamation Activities and As-Built Report, dated November 2015 prepared 
by AMEC Foster Wheeler provided as Attachment 1.   

2016 Decommissioning and Reclamation Activities 

There are no planned activities in 2016 other than monitoring the newly reclaimed areas and completing 
maintenance of any new erosion areas that may be identified following freshet.   

Effectiveness of the Remediation Measures 

All the physical remediation and revegetation activities were completed in 2015, as such there was no 
monitoring conducted to measure the effectiveness other than routine water sampling (further discussed 
below).  An environmental monitoring plan and adaptive management plan are being developed in 2016.  

Map showing the status of all decommissioning and reclamation activities 

There are several drawings showing the status of the decommissioning and reclamation activities and are 
included in the attached AMEC 2015 As-built report.  The status of the tailings management area was 
prepared by SRK and is included as Attachment 2.   

Inspection of Engineered structures  

The 2015 geotechnical inspection of the structures and f eatures associated with the Tailings 
Management Area at SDH was completed by SRK on June 16, 2015.  The inspection report 2015 
Geotechnical Inspection Tailings Management Facility, Sa Dena Hes, Yukon Territory, dated November 
2015 was submitted to EMR on February 4, 2015.  During the inspection, a small subsidence had 
occurred on a portion of the newly constructed spillway at the sediment retaining structure, and seepage 
was creating erosion at the toe adjacent to the spillway.  As such, remedial action was completed in 2015 
and involved constructing a riprapped channel along the toe and adding more riprap to stabilize the slope.  
No other remedial measures were required for any of the existing facilities in 2015.  

Results of Studies and Monitoring Programs 

Water quality standards and monitoring requirements are managed under Water Licence QZ99-045. The 
licence describes the water quality monitoring program for temporary closure, which is the applicable 
program for the current status of the SDH (Permanent Closure and Reclamation).  T he water quality 
program outlines the sampling sites, frequency and required water quality parameters.  

As required by Licence QZ99-045, water quality data is reported monthly to the Yukon Territory Water 
Board. The 2015 monitoring results are discussed in the report prepared by SRK Consulting entitled Sa 
Dena Hes – 2016 Annual Report Yukon Water Licence QZ99-045 dated March 2016. The report is 
included as Attachment 3. 
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Sä Dena Hes Mine Decommissioning and Reclamation 2015 
Reclamation Activities and As-Built Report, AMEC Foster 
Wheeler Environment & Infrastructure, November 2015  
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SRK Drawing 1CT008.055 TMA General Arrangement Map 
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Sa Dena Hes – 2016 Annual Report Yukon Water Licence QZ99-
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1 Introduction 
The Sä Dena Hes (SDH) property is the site of a former lead-zinc mine that operated from 1991 
to 1992. The property is located 45 km north of Watson Lake in the Yukon Territory and is owned 
by the Sa Dena Hes Mining Corporation which is a joint venture between Teck Resources Limited 
(Teck) and Pan-Pacific Metal Mining Corp., a wholly-owned subsidiary of Korea Zinc. Teck is the 
operator under the joint venture agreement for the site.  

The Yukon Territory Water Board regulates water management of mine sites within the Territory 
through the use of site specific Water Use Licences. Until December 31, 2015, SDH was 
operating under the terms of Water Use Licence QZ99-045 (Appendix 1). This licence was a 
renewal of Water Use Licence QZ97-025 and was amended in January 2010. A requirement of 
the licence is that annual reports addressing the terms of the licence be submitted to the Water 
Board. SRK Consulting (Canada) Inc. was retained by Teck to prepare the 2015 annual report. A 
new licence (Water Use Licence QZ15-082) came into effect on January 1, 2016 and is a renewal 
of the previous Licence (QZ99-045). This report does not address the requirements of the new 
licence.  
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2 Water Usage and Discharge 
Water usage regulations are presented in Part C – OPERATING CONDITIONS of licence QZ99-
045 (Appendix 1). The licence indicates that the maximum combined withdrawal rate from the 
wells in the Upper False Canyon Creek drainage area and from the North Creek impoundment is 
44 m³/hour. No water was withdrawn from the domestic water supply well in 2015, as there was 
not a caretaker or other personnel on site.  

Volume regulations for water discharge from SDH are also presented in Part C – OPERATING 
CONDITIONS of licence QZ99-045 (Appendix 1). The discharge volume allowed by the licence is 
less than 490,000 m3/yr in less than 90 cumulative days, and discharge can only occur between 
April 15 and October 15. The Reclaim Dam and the South Dam were both decommissioned in 
2014. Decommissioning activities involved constructing a spillway and installation of a Sediment 
Retaining Structure (SRS) at the South Dam and complete removal of the Reclaim Dam. As a 
result, water is no longer pumped from these locations.  Water ponded within the SRS flows  
down the spillway when water levels reach the invert of the spillway.  
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3 Closure Status 
Teck submitted notice to begin  “Permanent Closure” to the Ministry of Energy, Mines and Natural 
Gas on February 17, 2012. The Detailed Decommissioning and Reclamation Plan (DDRP) (Teck 
2012, 2013) was revisedd to plan for permanent closure. Permanent closure and 
decommissioning activities were carried out in 2014 and in 2015. The current status of the site is 
is Permanent Closure and Reclamation.  

On November 30, 2015, Teck submitted an AMEC report entitled 2015 Reclamation Activities and 
As-Built Report to the Yukon Water Board. The following list is a summary of the 2015 
decommissioning activities that were identified in the report: 

• North Tailings Pond Area – additional fill placement and regrading to achieve the cover
design objective of positive drainage away from the North Dam, towards the south;

• Sediment Retaining Structure (SRS) and Spillway – erosion of the downstream toe of the
SRS was observed in the spring. As a result, rock was added to stabilize the structure, and
additional areas of the south tailings were capped;

• Mill Site – additional capping of areas with elevated metal concentrations;

• Jewelbox waste rock dump surface – the recontoured surfaces were capped with 200 mm of
cover material;

• Revegetation – all disturbed areas were revegetated through seeding and/or tree planting;

• Landfill – an organic material cover was placed on the landfill prior to revegetation;

• Removal of remaining miscellaneous infrastructure; and

• Road Decommissioning with the exception of the long access road from the Mill site to the
North Dam.

Teck was required to submit decommissioning and reclamation status reports to the Yukon 
Territory Water Board twice yearly for the duration of Permanent Closure and Reclamation as 
required by Part F – DECOMISSIONING AND RECLAMATION of licence QZ99-045 
(Appendix 1). The first report was submitted in November 2013, two additional reports were 
submitted in March and November 2014 and the last submissions were in March and November 
2015.  Reclamation activities at SDH were completed in 2015 and all reclamation activities 
have been documented in the aforementioned submissions.   



SRK Consulting 
Sä Dena Hes – 2016 Annual Report Yukon Water Licence QZ99-045 Page 4 

JG/LNB SDH_2015_Annual_WL_Report_1CT008_056_JG_LNB_TS_20160329_FNL.docx March 2016 

4 Water Quality Monitoring 
Water quality standards and monitoring requirements are presented in Part D – EFFLUENT 
QUALITY STANDARDS and Part E – MONITORING AND SURVEILLANCE of licence QZ99-045 
(Appendix 1). The licence describes the water quality monitoring program for temporary closure, 
which is the applicable program for the current status of the SDH (Permanent Closure and 
Reclamation).  The water quality program outlines the sampling sites, frequency and required 
water quality parameters (Appendices A and C of licence QZ99-045). Figure 4-1 shows the 
locations of all temporary closure water monitoring stations and their sampling frequency. 
Figure 4-2 shows a close-up view of the monitoring stations within the mine lease boundary. 

As required by licence QZ99-045, water quality data is reported monthly to the Yukon Territory 
Water Board. All water quality results from 2015 are presented in Appendix 2A (stations sampled 
monthly) and 2B (stations sampled quarterly). The 2015 monitoring results are discussed in 
Section 4.1. Section 4.2 compares the 2015 results to historical trends. 

  



!

!

!

! !

!

!

!

!
!

!

!

!

!

!

!
!

!

JEWELBOX PIT

MAIN ZONE
PIT

BURNICK
WASTE
ROCK
DUMP

BURNICK
ZONE

NORTH
CREEK
DYKE

Stewart
Lake

Fal
se

Tributary B

West Fork of Tributary E

East Fork of Tributary E

Fa
lse

Access

Creek

North Creek

Camp

Creek

Ck.

Burnick

Ca
ny

on
Cr

ee
k

Canyon

Creek

Tributary D

Portal Creek
MILL
SITE

MH-01

MH-13

MH-14

MH-16

MH-04
MH-06B

MH-20

MH-25
MH-03

MH-08

MH-06A
MH-07

MH-22

MH-05

MH-02

MH-11

MH-09
MH-10

504700 509700 514700

67
10

00
0

67
15

00
0

67
20

00
0

Filename: 1CT008.052_sdh_wq2014_fig_4-1_temp_wtr_mon_stns

0 0.95 1.9
Kilometers

All Temporary Closure
Water Monitoring Stations

March 2015 SN 4-1Sa Dena Hes Mine Date: Approved: Figure:
Job No. 1CT008.052

\\v
an

-s
vr

0.
va

n.
na

.s
rk

.a
d\

P
ro

je
ct

s\
01

_S
IT

E
S\

S
a_

D
en

a_
H

es
\!0

20
_S

ite
-W

id
e_

D
at

a\
!G

IS
\M

ap
s\

Fi
gu

re
 M

ap
s\

1C
T0

08
.0

52
_s

dh
_w

q2
01

4_
fig

_4
-1

_t
em

p_
w

tr_
m

on
_s

tn
s.

m
xd

Yukon Water Licence QZ99-045 Annual Report

Legend
! Monthly Sampling Frequency

! Quarterly Sampling Frequency

! No Required Sampling Frequency

Creeks

Ephemeral Stream

Claim Boundary

Lease Boundary
NOTE
Aerial photos were obtained from McElhanney and are based on
August 15, 2012 LiDAR survey.
Coordinate system is UTM NAD 83CSRS  zone 9V.

Source: Esri, DigitalGlobe, GeoEye, i-cubed, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS

See Figure 4-2



! !

!

!

!

!

!

!

!

!

!

!

!

JEWELBOX PITMAIN ZONE
PIT

BURNICK
WASTE
ROCK
DUMP

NORTH
CREEK
DYKE

Access

CreekCamp

Creek

Ck.

Burnick

Portal

Creek

MILL
SITE

MH-01MH-04

MH-06B

MH-25
MH-03

MH-08

MH-06A
MH-07

MH-22

MH-05

MH-02

MH-09
MH-10

509700

67
10

00
0

Filename: 1CT008.052_sdh_wq2014_fig_4-2_mine_wtr_mon_stns

0 0.25 0.5
Kilometers

Mine Site
Water Monitoring Stations

March 2015 SN 4-2Sa Dena Hes Mine Date: Approved: Figure:
Job No: 1CT008.052

\\v
an

-s
vr

0.
va

n.
na

.s
rk

.a
d\

P
ro

je
ct

s\
01

_S
IT

E
S\

S
a_

D
en

a_
H

es
\!0

20
_S

ite
-W

id
e_

D
at

a\
!G

IS
\M

ap
s\

Fi
gu

re
 M

ap
s\

1C
T0

08
.0

52
_s

dh
_w

q2
01

4_
fig

_4
-2

_m
in

e_
w

tr_
m

on
_s

tn
s.

m
xd

Yukon Water Licence QZ99-045 Annual Report

Legend
! Monthly Sampling Frequency

! Quarterly Sampling Frequency

Creeks

Ephemeral Stream

Claim Boundary

Lease Boundary NOTE
Aerial photo was obtained from McElhanney and are based on
August 15, 2012 LiDAR survey.
Coordinate system is UTM NAD 83CSRS  zone 9V.



SRK Consulting 
Sä Dena Hes – 2016 Annual Report Yukon Water Licence QZ99-045 Page 7 

JG/LNB SDH_2015_Annual_WL_Report_1CT008_056_JG_LNB_TS_20160329_FNL.docx March 2016 

4.1 2015 Water Quality Monitoring Results 

There are two groupings of water quality monitoring stations at SDH: stations at the mine site 
(within the mine lease boundary) and stations downstream of the mine site (see Figure 4-1). Mine 
site stations include seeps, portal discharges, pond outflows, and creeks within the mine lease 
boundary. Sampling stations downstream of the mine site are located on False Canyon Creek. 

4.1.1 Stations Located within the Mine Site  

In previous years, ten monitoring stations were sampled monthly. Due to decommissioning 
activities in 2014 and 2015, a number of sites can no longer be sampled, including Camp Creek 
Pond Outflow (MH-03), Reclaim Pond/Reclaim Pond Outflow (MH-06), Reclaim Pond Seepage 
(MH-07) and Main Zone 1380 Portal (MH-25).  Stations MH-09 and MH-10 were also not sampled 
in 2015 because there was no flow.  

Samples were collected at the following monthly stations in 2015 (although not necessarily in 
each month): North Dam Seepage (MH-02), Portal Creek (MH-05), Burnick Creek (MH-08), and 
Burnick 1200 Portal Discharge (MH-22).  

Two stations were sampled quarterly: the South Tailings Outflow (MH-01) and Lower Camp 
Creek (MH-04). Quarterly sampling at the South Tailings Outflow is a requirement of the licence. 
Since the installation of the sediment retaining structure at the South Dam, MH-01 is now 
monitored at the spillway outfall (when flow occurs) and within the pond when water is not 
discarging.  Quarterly sampling at Lower Camp Creek is a requirement when MH-03 cannot be 
sampled.  As with previous years, MH-03 was not sampled because it was capped and is dry. .  

All monitoring samples collected at the Tailings North Dam Seep (MH-02), Burnick Creek (MH-
08) and Lower Camp Creek (MH-04) were in compliance with all water quality standard in licence 
QZ99-045. The other stations met the water quality standards in licence QZ99-045 for pH (6.0), 
ammonia as nitrogen (3.5 milligrams per liter [mg/L]), total arsenic (0.05 mg/L), total cadmium 
(0.02 mg/l), total copper (0.2 mg/L), total cyanide (0.5 mg/L), total selenium (0.05 mg/L), and total 
silver (0.1 mg/L). True colour, total suspended solids (TSS), turbidity, total lead, and total zinc 
were exceeded at selected stations as discussed in the following subsections.  

South Tailings Outflow (MH-01) 

The following exceedances of the licence standards occurred at MH-01 in 2015: 

• True Color: 49.8 Col. Units (March) and 28.3 Col. Units (September), which exceeded the 
standard of 20 Col Units; 

• TSS: 51.8 mg/l (March), which exceeded the standard of 50 mg/l; 

• Total Lead: 0.247 mg/l (March), which exceeded the standard of 0.2 mg/l; and 

• Total Zinc: 0.669 mg/l (March), which exceeded the standard of 0.5 mg/l; 
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It is suspected that TSS, metal and colour exceedances were caused by lowering the pond level 
and placing a cover on the South Tailings as part of the closure design.     

Portal Creek (MH-05) 

In 2015, Portal Creek (MH-05) was sampled only in May. The station was dry during all other 
months owing to the fact that Portal Creek is an ephemeral stream that flows during freshet 
(specifically, in the month of May and less frequently June). The following list indicates the 
paramters that exceeded the guidelines in May 2015: 

• True Color: 29.2 Col. Units, which exceeded the standard of 20 Col Units; 

• TSS: 660 mg/l, which exceeded the standard of 50 mg/l; 

• Turbidity: >20 NTU, which exceeded the standard of 15 NTU; 

• Total Lead: 2.44 mg/l, which exceeded the standard of 0.2 mg/l; and 

• Total Zinc: 2.25 mg/l, which exceeded the standard of 0.5 mg/l. 

MH-05 is within the catchment of the Jewelbox portal and also receives flow from the mill area.  In 
2014, the Jewelbox portal and the waste rock dump were recontoured.  Furthermore, at the time 
of sample collection, turbid flow was observed to be flowing from the mill area.  The elevated 
TSS, lead and zinc likely result from previous construction activities and the erosion of freshly 
disturbed soils during  freshet.   The concentration of these constituents should decrease as 
vegetation becomes established on the cover. 

Burnick 1200 Portal Discharge (MH-22) 

Burnick 1200 Portal Discharge was sampled from May through to December in 2015. The 
following exceedances of the licence standards  occurred in 2015: 

• Total zinc:  concentrations exceeded the licence standard (0.5 mg/l) in six of the seven 2015 
samples. The licence standard was not exceeded in June. The values that exceeded the 
guidelines ranged from 0.546 mg/l (July) to 1.78 mg/l (May). 

Although the Burnick 1200 portal discharge (MH-22) is compared to the licence standards, it is 
important to note that it does not discharge directly to the receiving environment. 

4.1.2 Stations Downstream of the Mine Site  

Water quality was monitored monthly downstream of the mine site  at one location: Upper False 
Canyon Creek (MH-11). Samples were also taken on a quarterly basis at the following sites: 
False Canyon Creek – 10 km downstream of the former reclaim pond (MH-13), False Canyon 
Creek – 20 km downstream of the reclaim pond (MH-14), and False Canyon Creek – 
approximately 22 km downstream of the former reclaim pond (MH-16).  

True colour, TSS, and turbidity were exceeded at selected stations as discussed in the following 
subsections.  
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Upper False Canyon Creek (MH-11) 

The water quality parameters that exceeded the guidelines at Upper False Canyon Creek are as 
follows: 

• True Colour: 42.7 Col. Units (May) and 20.1 Col. Units (September), which exceeded the 
standard of 20 Col Units; 

• TSS: 80.5 mg/l (May), which exceeded the standard of 50 mg/l, and 

• Turbidity: >20 NTU (May), which exceeded the standard of 15 NTU. 

The exceedanecs at Upper False Canyon Creek were contemporous with the upstream station 
MH-05 and are likely due to the same cause, namely the initial erosion and suspension  of 
sediments from ground disturbance from previous reclaimation works at the Jewelbox and mill 
areas.  Unlike MH-05, there were no exceedences of total lead and total zinc in May. 

False Canyon Creek – 10 km Downstream (MH-13) 

There were two exceedances in 2015: 

• True Colour: 23.7 Col. Units (March) and 26.7 Col. Units (September), which exceeded the 
standard of 20 Col. Units.  

False Canyon Creek – 20 km Downstream (MH-14) 

There were two exceedances in 2015: 

• True Colour: 22.1 Col. Units (March) and 28.4 Col. Units (September), which exceeded the 
standard of 20 Col. Units.  

False Canyon Creek – approximately 22 km downstream of the reclaim pond (MH-16) 

There was one exceedance in 2015: 

• True Colour: 24.9 Col. Units (September), which exceeded the standard of 20 Col. Units.  

4.2 Water Quality Trends 

Clause 12 of licence QZ99-045 states that any variances from baseline conditions or from 
previous year’s data should be discussed (Appendix 1). This section of the report compares the 
2015 data to the long term trends for selected parameters and stations.  

The discussed stations include: 

• Stations with parameters above permit limits in 2015: South Tailings Outflow (MH-01), Portal 
Creek (MH-05), Upper False Canyon Creek (MH-11), and Burnick 1200 portal discharge 
(MH-22); and 
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• The water quality monitoring stations downstream of the Burnick 1200 Portal (MH-22) and 
Main Zone 1380 Portal (MH-25), and that are relevant to the water and load balance 
prepared for closure planning: MH-04, MH-11, MH-13, and MH-16. 

For MH-01, there are no data available between 1997 and 2011.  The Main Zone 1380 Portal 
(MH-25) is not presented because it was not sampled 2015.  Station False Canyon Creek – 20 
km Downstream (MH-14) was also not included because the only parameter that was elevated 
was true colour, which is not clearly indicative of mining or reclamation activities.  

Parameters included in the discussion were selected based on the following rationale: 

• pH, sulphate, and total alkalinity as indicators of acid rock drainage, sulphide oxidation, and 
buffering capacity;  

• Hardness because it is used to calculate certain Canadian Council of Ministers of the  
Environment (CCME) guidelines for the protection of aquatic life for selected metals (e.g. 
cadmium and lead); 

• Parameters with levels above licence standards in 2015 (TSS, turbidity, total lead, and total 
zinc); and 

• Total cadmium because it consistently exceeded the licence standard at MH-25 between 
2001 and when it was decommissioned in 2014.  MH-25 can no longer be monitored.  

Each parameter is discussed within the following subsections. 
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4.2.1 pH 

Long term pH levels for the seven stations and the licence standard of 6.0 are presented in 
Figure 4-3. 

With one exception, the pH levels was at or just above 8 in 2015 samples at all stations.  The one 
measurement of 8.9 at MH-11 was anomalously high, however the field pH was 8.3, which is 
comparable to the overall data set. The pH levels have been relatively stable since 1996 at the 
South Tailings Outflow (MH-01), Lower Camp Creek and False Canyon Creek stations (MH-04, 
MH-11, MH-13, and MH-16) and since 2007 for the Burnick 1200 Portal discharge (MH-22).  Prior 
to these dates, pH was similar to current levels but occassionally was as low as 7, particularly at 
MH-01.   

 

Figure 4-3: Sä Dena Hes Long Term pH Levels  
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4.2.2 Total Alkalinity 

Long term total alkalinity concentrations are presented in Figure 4-4. 

Total alkalinity concentrations have generally been greater than 150 mg/L at all three 
False Canyon Creek stations (MH-11, MH-13, and MH-16). In Lower Camp Creek (MH-04) and 
Portal Creek (MH-05) concentrations have generally ranged between 100 and 150 mg/L. Three 
samples for Portal Creek (MH-05) from 1999 and 2000 were lower, below 35 mg/L. Alkalinity in 
the Burnick 1200 Portal discharge (MH-22) has consistently been around 100 mg/L. Total 
alkalinity concentrations were within historical ranges in 2015 at these stations.   

Historically, the South Tailings Outflow (MH-01) generally has had levels of alkalinity between 40 
and 190 mg/L.  Since 2011, total alkalinity levels have been higher, ranging from 95 to 330 mg/L. 

 

Figure 4-4: Sä Dena Hes Long Term Total Alkalinity Concentrations  
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4.2.3 Sulphate 

Long term sulphate concentrations are presented in Figure 4-5. 

Sulphate levels were within historical ranges at the seven stations that were sampled in 2015. 
Concentrations generally decrease within increasing downstream distance from the SDH mine 
site. In 2015, concentrations were: 

• South Tailings Outflow (MH-01): between 18 and 123 mg/L; 

• Burnick 1200 Portal discharge (MH-22): between 29 and 92 mg/L ;  

• Lower Camp Creek (MH-04): between 13 and 21 mg/L; 

• Portal Creek (MH-05): 24 mg/L (sampled once); 

• Upper False Canyon Creek (MH-11): between 12 and 22 mg/L; and 

• Further downstream on False Canyon Creek (MH-13 and MH-16): between 6 and 10 mg/L. 

  

Figure 4-5: Sä Dena Hes Long Term Sulphate Concentrations  
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4.2.4 Hardness 

Long term hardness concentrations for all seven stations are presented in Figure 4-6. 

Hardness levels exhibit long term stability at all seven stations.  With the exception of MH-05, 
hardness generally ranged from 110 to 230 mg/L at all stations. These results are consistent with 
historical ranges. Hardness levels for the South Tailings Outflow (MH-01) periodically has had 
higher levels.  The Burnick 1200 Portal (MH-22) has generally had the lowest levels of hardness. 

The May sample at the Portal Creek station (MH-05) was substantially lower than the sample 
results from previous years. This may be related to the flow of high turbid water from the mill 
area,.  

 

Figure 4-6: Sä Dena Hes Long Term Hardness Concentrations  
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4.2.5 Total Suspended Solids 

Long term TSS concentrations and the licence TSS  limit of 50 mg/L are presented in Figure 4-7. 

The March sample at the South Tailings Outflow (MH-01) and the May samples at the Portal 
Creek station (MH-05) and upper False Canyon Creek (MH-11) exceeded the licence standard 
for TSS.   

The other False Canyon Creek stations (MH-13 and MH-16), Lower Camp Creek (MH-04), Portal 
Creek (MH-05), and  the Burnick 1200 Portal discharge (MH-22) did not exceed 50 mg/L of TSS 
in 2015. None of the routine monthly water monitoring samples collected from these stations have 
exceeded the licence standard since 2001. 

 

Figure 4-7: Sä Dena Hes Long Term Total Suspended Solids Concentrations   
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4.2.6 Turbidity 

Long term turbidity levels and the licence turbidity standard of 15 NTU are presented in 
Figure 4-8. 

The May 2015 samples from Portal Creek (MH-05), 1200 Burnick Portal (MH-22) and Upper 
False Canyon Creek (MH-11) stations were higher than previous years.  Levels exceeded the 
licence standard at MH-05 and MH-11 only.  As with TSS, the increase in turbidity levels is likely 
related to the flushing of sediments from decommissioning activities during the freshet period. 

The turbidity readings at the remaining stations were approximately the same or lower than their 
respective historical trends.  

 

Figure 4-8: Sä Dena Hes Long Term Turbidity Levels   
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4.2.7 Total Cadmium 

Long term total cadmium concentrations and the licence cadmium standard of 0.02 mg/L are 
presented in Figure 4-9.  

Cadmium detection limits have decreased as analytical techniques improved. Detection limits 
were higher and more variable before 2005. A large number of samples had concentrations at 
0.002 and 0.003 mg/L; these were not denoted as below detection limits in the database but are 
likely false positives (analytical accuracy is low at concentrations close to detection limit). Since 
2005, detection limits have been as low as 0.00001 mg/L and occasionally higher (0.0001 mg/L) 
due to matrix effects. The varying limits prevent interpretation of trends for stations that have 
lower cadmium levels (e.g. MH-04 and MH-11). 

None of the samples from 2015 exceeded the licence standard. Total cadmium concentrations at 
the 1200 Burnick Portal (MH-22) ranged from 0.0033 and 0.0093 mg/L in 2015.  Cadmium trends 
at MH-22 have slowly increased since the early 1990s and in the past two years appear to be 
possibly trending upward.  Additional monitoring data are required to confirm this trend. At the 
South Tailings Outflow (MH-01), total cadmium levels ranged from 0.0034 to 0.0040 mg/L and are 
within the range of historical levels.   

Total cadmium at the Portal Creek station (MH-05) was higher than 2014 but within historical 
ranges.  Lower Camp Creek (MH-04) concentrations were below 0.0003 mg/L and were 
consistent with the historical data.  In False Canyon Creek, concentrations progressively 
decreased downstream with MH-11, MH-13 and MH-16 having average 2015 concentrations of 
0.00065 mg/L, 0.000035 mg/L and <0.0001 mg/L, respectively.  For MH-16, the maximum 
concentration  above the level of analytical detection was 0.000027 mg/L. 



SRK Consulting 
Sä Dena Hes – 2016 Annual Report Yukon Water Licence QZ99-045 Page 18 

JG/LNB SDH_2015_Annual_WL_Report_1CT008_056_JG_LNB_TS_20160329_FNL.docx March 2016 

  

Figure 4-9: Sä Dena Hes Long Term Total Cadmium Concentrations  
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4.2.8 Total Lead 

Long term total lead concentrations and the lead licence standard of 0.2 mg/L are presented in 
Figure 4-10. 

One sample from the South Tailings Outflow (MH-01) was above licence limits for total lead, with 
a concentration of 0.25 mg/L.  All other 2015 samples were at least one order of magnitude lower.   
This was the first occurrence of total lead levels above the licence limits since before 2011 (note 
there was a gap in the monitoring data between 1997 and 2011).   

All samples from the Burnick 1200 Portal discharge (MH-22) were below licence limits.  With the 
exception of one sample, MH-22 concentrations were below 0.0005 mg/L.  The first freshet 
sample collected in May had levels of 0.04 mg/L.  The overall lead trend at MH-22 is decreasing 
levels since 1993 with stable levels since approximately 2004. 

Lower Camp Creek (MH-04) concentrations in 2015 were ranged from below analytical detection 
(<0.0002 mg/L) to 0.00082 mg/L and were on the lower end of historical ranges.   Total lead 
concentrations in  Portal Creek (MH-05) were 2.4 mg/L, which was higher than 2014 but within 
historical ranges.  Upper False Canyon Creek (MH-11) concentrations ranged more than an order 
of magnitude in 2014 reaching a maximum of 0.038 mg/L, which is consistent with the data since 
approximately 1994. Further downstream in False Canyon Creek (MH-13 and MH-16), 
concentrations of lead were near or below the analytical detection limit. Concentrations at MH-13 
and MH-16 have been stable since approximately 2005. Prior to that, trends could not be 
assessed due to high detection limits. 
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Figure 4-10: Sä Dena Hes Long Term Total Lead Concentrations  

0.00001

0.0001

0.001

0.01

0.1

1

10

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

To
ta

l L
ea

d 
(m

g/
L)

Sampling Date

MH-01

MH-04

MH-05

MH-11

MH-13

MH-16

MH-22

Detection
Limit

Licence
Standard

P:\01_SITES\Sa_Dena_Hes\1CT008.056_2016 Water License Support\2015 Annual WL Report\Working Files\[SDH_2015_Water_Licence_Report_Charts_rev01_jg.xlsx]



SRK Consulting 
Sä Dena Hes – 2016 Annual Report Yukon Water Licence QZ99-045 Page 21 

JG/LNB SDH_2015_Annual_WL_Report_1CT008_056_JG_LNB_TS_20160329_FNL.docx March 2016 

4.2.9 Total Zinc 

Long term total zinc concentrations at all seven stations and the licence zinc standard of 0.5 mg/L 
are presented in Figure 4-11. 

Six of the seven Burnick 1200 Portal discharge (MH-22) samples in 2015 exceeded the licence 
standard.  Since 2012, there appears to be an increasing trend in total zinc levels.  Although the 
Burnick 1200 portal discharge (MH-22) is compared to the licence standards, it is important to 
note that it does not discharge directly to the receiving environment.   

One sample from the South Tailings Outflow (MH-01) was above licence limits in 2015.  Data are 
within the range of historical data.  At the Portal Creek station (MH-05), total zinc levels (2.3 
mg/L) were higher than in 2014 but within the range of historical data. 

No other samples from 2015 exceeded the licence standard. Lower Camp Creek (MH-04) 
concentrations ranged from below the analytical detection limit (0.005 mg/L) to 0.0059 mg/L. 
Upper False Canyon Creek (MH-11) had a maximum concentration of 0.11 mg/L. Further 
downstream in False Canyon Creek (MH-13 and MH-16), concentrations were all below the level 
of analytical detection (<0.005 mg/L) with the exception of one sample (0.046 mg/L).  

 

Figure 4-11: Sä Dena Hes Long Term Total Zinc Concentrations  
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5 Surface Water Hydrology 
The surface hydrology of the SDH site was first characterized in 1990 during the permitting stage 
of the mine (SRK 1990). An update was prepared in 1999 to support the 2000 Decommissioning 
and Reclamation Plan (Teck 2000). A further update was prepared in 2005 to incorporate site 
climate and flow data that had been collected over a four-year period from 2000 to 2004 (SRK 
2005b). In 2013, another set of updated flow estimates were calculated for key water sampling 
stations. The results of the 2013 work were discussed in the 2013 annual water licence report 
(SRK 2014a).  

The most recent hydrology update was generated in 2014. This updated hydrological information 
was used in SDH’s water and load balance model for predicting post-closure surface water 
quality. A memorandum (SRK 2014b) detailing this update was submitted on September 16, 
2014. 
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6 Geochemical Assessment  
There were no waste rock, ore or tailings sampling programs completed in 2015.  
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7 Geotechnical Inspections 
The 2015 geotechnical inspection of the structures and features associated with the Tailings 
Management Area at SDH was completed by SRK on June 16, 2015. The inspection report is 
provided in Appendix 3. The report provides background on earthworks at SDH and includes 
observations and recommendations for each facility or feature listed below. A summary of the 
findings and of SRK’s recommendations from the inspection report are included within the list.  

• The North Dam. 

• The decommissioned North Creek Dyke and Second Crossing. 

• The relocated Camp Creek Channel. 

• The North Channel. 

• The Sediment Retaining Structure (SRS). 

• The Burnick and Jewelbox Waste Rock Dumps below the 1200 Portal. 

The reclaim dam was completely removed in 2014, thus it was not included in the 2015 
geotechnical inspection.  

The report provides background on earthworks at SDH and includes observations and 
recommendations for each facility listed above.  

The South and Reclaim Dams and the Camp Creek Diversion and Exit Chute were not included 
in the inspection because they were decommissioned in 2015. The SRS is an approximately 5 m 
high berm that remains at the decommissioned South Tailings Pond. 

The Burnick 1200 Portal and Jewelbox Waste Rock Dumps were recontoured in 2014 to ensure 
greater long term stability. SRK found no evidence of instability for these dumps in 2015. The 
dump at the 1300 Portal was not inspected because of restricted access. 

No remedial measures were required for any of the existing facilities in 2015. 
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8 2015 Monitoring and Maintenance of Dams, Diversion 
Ditches, and Waste Dumps 
Both external and internal monitoring of earthworks was conducted in 2015.  The external 
monitoring during construction consisted of daily turbidity readings and weekly surface water 
sampling. The internal monitoring program consisted of monthly inspections by on-site personnel. 
Piezometer levels in the North Dam were measured monthly to monitor the phreatic surface 
within the dam.   

Piezometric levels in North Dam were reviewed on a regular basis by both Teck and SRK. They 
are included in the annual geotechnical inspection report provided in Appendix 3. 
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9 Biological Effects Monitoring 
Water Use Licence QZ99-045 requires biological effects monitoring for multiple ecosystem 
components. Bioassays are required for discharge to False Canyon Creek as specified in Part D 
– EFFLUENT QUALITY STANDARDS of the licence. Results are presented in Section 9.1.   

Fisheries, benthic invertebrates, and sediment monitoring programs must occur once every two 
years as indicated by Clauses 55, 58, and 63 of the licence. These monitoring programs were 
conducted in 2014 and were therefore not required in 2015.  

9.1 Bioassay Results 

The 2015 quarterly rainbow trout bioassays were conducted at the discharge from the South Dam 
Outfall (MH-01). The bioassay results are presented in Table 9-1.  All four tests had 100% 
survival rates. 

Table 9-1: 2015 Quarterly Rainbow Trout Bioassay at MH-01 

Parameter Units 
1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 
4/10/2014* 6/20/2014 9/27/2014 12/6/2014 

Concentration %vol/vol 0 100 0 100 0 100 0 100 
Conductivity µmho/cm 34 640 39 344 30 356 33 413 
Initial Temp 0C 14.9 14.8 15.4 15 15.0 15.8 14.8 14.2 
Final Temp 0C 15.1 15 15.3 15.3 14.8 14.9 15 15.1 
Initial pH  7 7.1 7.2 7.9 6.9 8 7.7 8.1 
Final pH  7.3 8.3 7.1 8.1 7.1 8 7.3 8.2 
Initial D.O. mg/L 10.0 9.8 9.6 10.2 10.1 10.2 10.3 10.8 
Final D.O. mg/L 9.6 9.7 9.6 9.6 9.8 9.1 9.7 9.7 
Mortality (96 hr) % 0 0 0 0 0 0 0 0 
*Collection buckets were missing when quarterly sampling was done in March, so the bioassay sample 
was collected in April. 
 

Source: \\Van-svr0\projects\02_MULTI_SITES\Elk_Valley_Coal_Corp\1CE003.001_Selenium_Geochemistry\Phase_3_Implementation\Site_Experiment_Program\ 
Leachate_Data\CRO\2010\CRO_leach_pads\calculations+charts\[Chart_Conc_CRO_LP_1CE003.001_CBK_REV00.xlsx] 

 

9.2 Fish, Benthic Invertebrate and Sediment Monitoring 

This was not a requirement of the licence in 2015. 

9.3 Other Biological Studies 

Azimuth conducted an Aquatic Ecological Risk Assessment (AERA) to assess potential risks to 
ecological receptors from exposure to mine-related contaminants/stressors in the receiving 
aquatic environment. The report was conducted as part of the supporting studies for the DDRP 
and was submitted to EMR in Febraury 2015.  

.  
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10 Summary 
Decommissioning activities continued in 2015 as Teck moved forward with plans for permanent 
closure of the SDH property. Details of the 2015 decomissioning work were provided in AMEC’s 
2015 Reclamation Activities and As-Built Report, which was submitted by Teck in November 
2015. 

No freshwater from the on-site water wells was withdrawn for industrial or domestic purposes in 
2015. The Reclaim Pond and South Tailings Pond dams have been decommissioned.  No water 
was discharged by pumping. The Reclaim Pond Dam was removed.  Water from the South 
Tailings Pond now freely drains to the downstream environment when water levels reach the level 
of the South Retaining Structure spillway invert.  

In 2015, samples from all of the required water quality monitoring stations met the standards set 
by licence QZ99-045 for pH, ammonia, dissolved arsenic, total cadmium, total copper, cyanide, 
total selenium, and total silver. The licence standards for true colour, TSS, turbidity, total lead, 
and total zinc were exceeded at some stations as shown in Table 10-1.  Although the Burnick 
1200 portal discharge (MH-22) is compared to the licence standards, it is important to note that it 
does not discharge directly to the receiving environment. 

Table 10-1: Summary of Licence QZ99-045 Exceedances in 2015 

Station Parameter Standard Exceedances 

South Tailings 
Outflow MH-01 

True Colour 20 Col. Units 2 of 4 samples (50%) 
Turbidity 15 NTU 1 of 4 samples (25%) 
Total Lead 0.2 mg/l 1 of 4 samples (25%) 
Total Zinc 0.5 mg/l 1 of 4 samples (25%) 

Portal Creek MH-05 

True Colour 20 Col. Units 1 of 1 sample (100%) 
TSS 15 NTU 1 of 1 sample (100%) 
Turbidity 50 mg/l 1 of 1 sample (100%) 
Total Lead 0.2 mg/L 1 of 1 sample (100%) 
Total Zinc 0.5 mg/L 1 of 1 sample (100%) 

Upper False Canyon 
Creek MH-11 

True Colour 20 Col. Units 2 of 12 samples (17%) 
TSS 15 NTU 1 of 12 samples (8%) 
Turbidity 50 mg/l 1 of 12 samples (8%) 

False Canyon Creek 
(10 km downstream) MH-13 True Colour 20 Col. Units 2 of 4 samples (50%) 

False Canyon Creek 
(20 km downstream) MH-14 True Colour 20 Col. Units 2 of 4 samples (50%) 

False Canyon Creek 
(22 km downstream) MH-16 True Colour 20 Col. Units 1 of 4 samples (25%) 

Burnick 1200 Portal MH-22 Total Zinc 0.5 mg/L 6 of 7 samples (86%) 
 
In addition to decommissioning activities and water quality monitoring, work at SDH in 2015 
included: 
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• The annual geotechnical inspection and internal and external earthworks monitoring, which 
did not uncover any unusual circumstances. (Appendix 3). 

• Four rainbow trout bioassays, which all had 100% survival rates (Section 9.1).  
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This report, Sä Dena Hes – 2015 Annual Report Yukon Water Licence QZ99-045 Sä Dena Hes – 
2015 Annual Report Yukon Water Licence QZ99-045, was prepared by 
 
 

 
     
Jordan Graham, EIT 
Staff Consultant 
 
 
and reviewed by 
 
 

 
     
Lisa Barazzuol, P.Geo.  
Senior Consultant 
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Tom Sharp, PhD., P.Eng.  
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All data used as source material plus the text, tables, figures, and attachments  of this document 
have been reviewed and prepared in accordance with generally accepted professional engineering 
and environmental practices. 
 
 
 
 
Disclaimer—SRK Consulting (Canada) Inc. has prepared this document for Sa Dena Hes  Operating Corp. c/o Teck 
Resources Limited. Any use or decisions by which a third party makes of this document are the responsibility of such third 
parties. In no c ircumstance does SRK accept any consequential liability arising from commercial decisions or actions 
resulting from the use of this report by a third party.  

The opinions expressed in this report have been based on the information available to SRK at the time of preparation. SRK 
has exercised all due care in reviewing information supplied by others for use on this project. Whilst SRK has compared 
key supplied data with expected values, the accuracy of the results and conclusions from the review are entirely reliant on 
the accuracy and completeness of the supplied data. SRK does not accept responsibility for any errors or omissions in the 
supplied information, except to the extent that SRK was hired to verify the data.  
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Appendix 1: Yukon Water Use Licence QZ99-045  

























































 

 

Appendix 2: 2015 Water Quality Monitoring Results  



 

 

Appendix 2A: 2015 Monthly Water Quality Data  



Sa Dena Hes Mine, Water Licence QZ99-045
2015 MONTHLY WATER QUALITY DATA

MH-02 - North Dam Seepage 10-Jan 02-Feb 09-Mar 09-Apr 12-May 04-Jun 07-Jul 11-Aug 10-Sep 12-Oct 08-Nov 08-Dec
General Parameters Units Permit
Alkalinity - CaCO3 mg/L 287 271 277 272 107 247 270 275 275 233 298 271
Ammonia Nitrogen mg/L 3.5 0.06 0.055 0.073 0.057 0.029 0.0062 0.024 0.082 0.16 0.073 0.075 0.053
Colour, True Col. Units 20 6.1 10.3 8.9 <5.0 14.1 6.2 9.1 7.3 8.1 8.5 8.7 <5.0
Conductivity - Lab uS/cm 1120 1090 1110 1130 335 929 1030 1020 973 846 1030 994
Cyanide (total CN) mg/L 0.5 0.00074 0.00052 0.00139 0.00075 0.00059 0.00067 0.00108 0.00077 0.00092 0.00060 0.00077 0.00058
Flow * L/min 6 1.2 6 0.6 235 24 12 24 21 30 18 20.4
Hardness mg/L 623 624 632 634 178 534 605 545 537 494 587 556
pH - Lab pH <6.0 7.98 8.22 8.05 8.1 8.02 8.22 8.06 8.13 8.23 8.23 8.22 8.23
pH - Field pH <6.0 7.9 7.7 7.7 7.7 7.9 7.9 7.8 8 7.9 7.3 7.6 7.7
Sulphate mg/L 315 317 344 343 63.3 254 299 281 233 197 282 277
TDS mg/L 810 804 810 824 200 650 740 758 618 600 748 650
TSS mg/L 50 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5.0 <4.0 <4.0 <4.0 <4.0 <4.0
Temperature °C 0.1 0.2 0.2 0.4 5.8 14 17.5 13.1 9.3 1.9 0.4 0.2
Turbidity NTU 15 0.45 0.62 0.7 0.63 12.1 0.27 0.29 0.3 0.19 0.20 0.24 0.18
Total Elements Units Permit
Aluminum mg/L 0.0087 0.0073 0.0086 0.0033 0.247 0.0059 0.0079 0.0042 <0.003 0.0071 <0.003 0.0199
Antimony mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Arsenic mg/L 0.05 0.00067 0.00103 0.00148 0.00114 0.00069 0.00045 0.0005 0.00049 0.0007 0.00036 0.00033 0.0003
Barium mg/l 0.0626 0.06 0.0679 0.0606 0.04 0.0734 0.058 0.0585 0.0588 0.0484 0.0576 0.0526
Beryllium mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Bismuth mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Boron mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Cadmium mg/L 0.02 0.0001 0.00005 0.000042 0.000043 0.000162 0.000035 0.000021 0.00002 0.000019 0.000035 0.000067 0.000047
Calcium mg/L 219 217 221 223 64.3 189 211 190 187 174 207 195
Chromium mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cobalt mg/L 0.00084 0.00083 0.00085 0.00074 <0.0005 <0.0005 0.00052 0.00052 0.00052 0.00051 0.00073 0.0007
Copper mg/L 0.2 0.00082 <0.0005 <0.0005 <0.0005 0.00726 0.00076 0.00062 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Iron mg/L 0.107 0.194 0.19 0.225 0.459 0.046 0.061 0.05 0.032 0.028 0.058 0.042
Lead mg/L 0.2 0.00068 0.00074 0.00027 0.00033 0.0455 0.00029 0.00068 <0.0002 <0.0002 0.00039 <0.0002 <0.0002
Magnesium mg/L 18.7 19.8 19.5 18.8 4.29 15.2 19.0 16.9 16.8 14.4 17.0 16.9
Manganese mg/L 0.587 0.606 0.675 0.722 0.189 0.157 0.165 0.184 0.178 0.204 0.583 0.479
Molybdenum mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Nickel mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Potassium mg/L 1.53 1.49 1.7 1.7 1.2 1.74 1.68 1.82 2.03 1.56 1.35 1.37
Selenium mg/L 0.05 <0.0001 <0.0001 <0.0001 <0.0001 0.00024 0.00019 <0.0001 <0.0001 0.00034 0.00015 <0.0001 <0.0001
Silver mg/L 0.1 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Sodium mg/L 10.8 11.4 13.5 10.8 2.22 9.18 11.6 10.5 9.29 8.69 9.97 8.96
Strontium mg/L 0.676 0.689 0.73 0.697 0.2 0.664 0.715 0.655 0.65 0.54 0.69 0.612
Sulphur mg/L 116 121 133 126 20.8 102 118 110 87.1 86.5 106 94.7
Thallium mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Titanium mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vanadium mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Zinc mg/L 0.5 0.0477 0.0358 0.079 0.0324 0.0516 0.0213 0.0138 0.0094 0.0122 0.021 0.0443 0.0348
Zirconium mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow



Sa Dena Hes Mine, Water Licence QZ99-045
2015 MONTHLY WATER QUALITY DATA

MH-05  - Portal Creek 10-Jan 01-Feb 11-Mar 10-Apr 14-May 03-Jun 07-Jul 11-Aug 10-Sep 12-Oct 08-Nov
General Parameters Units Permit
Alkalinity - CaCO3 mg/L 29.5
Ammonia Nitrogen mg/L 3.5 0.029
Colour, True Col. Units 20 29.2
Conductivity - Lab uS/cm 115
Flow * L/min 0 0 0 0 300 0 0 0 0 0 0 0
Hardness mg/L 112
pH - Lab pH <6.0 7.59
pH - Field pH <6.0 8.0
Sulphate mg/L 23.6
TDS mg/L 90
TSS mg/L 50 660
Temperature °C 12.1
Turbidity NTU 15 >20
Total Elements Units Permit
Aluminum mg/L 12.4
Antimony mg/L 0.00579
Arsenic mg/L 0.05 0.0439
Barium mg/l 0.213
Beryllium mg/L 0.00088
Bismuth mg/L 0.002
Boron mg/L <0.05
Cadmium mg/L 0.02 0.0106
Calcium mg/L 23.2
Chromium mg/L 0.0249
Cobalt mg/L 0.0129
Copper mg/L 0.2 0.0624
Iron mg/L 22.9
Lead mg/L 0.2 2.44
Magnesium mg/L 13.2
Manganese mg/L 0.466
Molybdenum mg/L 0.0091
Nickel mg/L 0.055
Potassium mg/L 2.58
Selenium mg/L 0.05 0.00234
Silver mg/L 0.1 0.00237
Sodium mg/L 0.701
Strontium mg/L 0.0769
Sulphur mg/L 6
Thallium mg/L 0.00074
Tin mg/L <0.005
Titanium mg/L 0.613
Vanadium mg/L 0.112
Zinc mg/L 0.5 2.25
Zirconium mg/L 0.00603
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow



Sa Dena Hes Mine, Water Licence QZ99-045
2015 MONTHLY WATER QUALITY DATA

MH-08  - Burnick Creek 10-Jan 01-Feb 09-Mar 09-Apr 12-May 03-Jun 07-Jul 12-Aug 10-Sep 13-Oct 09-Nov 07-Dec
General Parameters Units Permit
Alkalinity - CaCO3 mg/L 122 125 122 124 126 133 130 131 133 135 140 142
Ammonia Nitrogen mg/L 3.5 0.068 0.073 0.035 0.041 0.053 0.011 0.035 0.015 0.18 0.017 0.046 0.29
Colour, True Col. Units 20 <5.0 <5.0 <5.0 <5.0 6.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity - Lab uS/cm 251 249 246 252 249 265 258 263 265 266 280 274
Flow * L/min 18 2.4 12 12 118 45 30 18 14.4 18 18 5.4
Hardness mg/L 130 132 134 136 123 146 136 135 141 146 141 138
pH - Lab pH <6.0 8.17 8.26 8.11 8.18 8.09 8.15 8.12 8.07 8.26 8.14 8.34 8.37
pH - Field pH <6.0 7.6 8.3 7.8 8.4 8.4 8.3 8.2 8.3 8.1 8.3 8.2 8.1
Sulphate mg/L 5.32 5.58 5.59 5.21 5.65 5.15 5.22 5.90 5.01 5.93 5.69 5.81
TDS mg/L 126 142 156 134 132 128 158 142 136 168 132 152
TSS mg/L 50 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
Temperature °C 1.4 0.8 1.3 1.5 2.5 2.4 4.2 3.9 3.6 2.7 2.2 2
Turbidity NTU 15 0.13 <0.10 0.06 0.04 0.31 0.02 0.02 0.02 <0.10 <0.10 <0.10 <0.10
Total Elements Units Permit
Aluminum mg/L 0.0031 <0.003 0.0038 0.0104 0.0232 0.0797 0.006 0.0043 <0.003 0.0068 <0.003 0.0236
Antimony mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Arsenic mg/L 0.05 0.00224 0.00233 0.00231 0.00231 0.00205 0.00994 0.00198 0.00198 0.00208 0.00189 0.00198 0.0019
Barium mg/l 0.0361 0.0346 0.0356 0.0345 0.0381 0.0959 0.0368 0.0424 0.0412 0.0405 0.0405 0.0376
Beryllium mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Bismuth mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Boron mg/L <0.05 <0.05 <0.05 <0.05 <0.05 0.072 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Cadmium mg/L 0.02 0.000061 0.000073 0.000061 0.000075 0.000078 0.000089 0.000073 0.000072 0.000077 0.000075 0.00007 0.000064
Calcium mg/L 44.4 44.9 45.3 46.4 41.6 50.1 46.5 45.7 48.2 50.0 46.9 47.0
Chromium mg/L <0.001 0.0011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cobalt mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Copper mg/L 0.2 <0.0005 <0.0005 <0.0005 <0.0005 0.00077 0.00106 <0.0005 <0.0005 0.00057 <0.0005 <0.0005 <0.0005
Iron mg/L <0.01 <0.01 <0.01 0.014 0.055 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Lead mg/L 0.2 <0.0002 <0.0002 <0.0002 <0.0002 0.00158 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Magnesium mg/L 4.62 4.87 5.09 4.78 4.65 5.10 4.94 5.07 5.00 5.15 5.70 4.96
Manganese mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Molybdenum mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Nickel mg/L <0.001 <0.001 <0.001 0.0015 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Potassium mg/L 0.459 0.466 0.435 0.468 0.457 0.479 0.416 0.430 0.503 0.464 0.473 0.456
Selenium mg/L 0.05 0.00177 0.00184 0.00178 0.00179 0.00163 0.00174 0.00201 0.00188 0.00188 0.00172 0.00168 0.00157
Silver mg/L 0.1 <0.00002 <0.00002 <0.00002 <0.00002 0.000049 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Sodium mg/L 0.762 0.815 0.8 0.815 0.808 0.944 0.774 0.796 0.814 0.856 0.878 0.711
Strontium mg/L 0.146 0.153 0.148 0.143 0.144 0.179 0.149 0.149 0.159 0.17 0.154 0.152
Sulphur mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Thallium mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Titanium mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vanadium mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Zinc mg/L 0.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0058 <0.005 <0.005 <0.005 <0.005 <0.005
Zirconium mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow



Sa Dena Hes Mine, Water Licence QZ99-045
2015 MONTHLY WATER QUALITY DATA

MH-11  - Upper False Canyon Creek 11-Jan 02-Feb 09-Mar 10-Apr 13-May 04-Jun 08-Jul 12-Aug 10-Sep 13-Oct 09-Nov 08-Dec
General Parameters Units Permit
Alkalinity - CaCO3 mg/L 194 194 195 199 103 164 182 187 185 180 217 202
Ammonia Nitrogen mg/L 3.5 0.024 0.087 0.0093 0.013 0.048 0.041 0.039 0.014 0.079 0.76 0.19 0.061
Colour, True Col. Units 20 11.1 9.4 10.5 <5.0 42.7 13.0 13.7 13.0 20.1 <5.0 14.4 8.8
Conductivity - Lab uS/cm 402 393 387 406 224 333 359 370 374 370 405 389
Cyanide (total CN) mg/L 0.5 <0.00050 <0.00050 0.001 0.00095 0.00083 <0.00050 0.00065 0.00075 0.00069 0.00051 <0.00050 <0.00050
Flow * L/min 360 600 660 240 9120 3360 1050 1680 1440 1920 1920 1260
Hardness mg/L 211 219 219 227 129 182 200 193 202 204 226 205
pH - Lab pH <6.0 8.07 8.36 8.26 8.28 8.05 8.26 8.34 8.27 8.31 8.23 8.87 8.50
pH - Field pH <6.0 6.9 8.6 8.1 8 8.2 8.3 8.4 8.4 8.3 8.4 8.3 8.2
Sulphate mg/L 14.1 22.1 12.4 13.7 13.9 12.9 12.3 13.8 15.9 16.0 14.7 14.2
TDS mg/L 228 220 227 238 146 188 210 232 214 210 194 204
TSS mg/L 50 <4.0 <4.0 <4.0 <4.0 80.5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
Temperature °C 0.1 0.1 0.2 0.2 0.2 3.5 9.4 7.8 5.3 1.4 0.4 0.3
Turbidity NTU 15 0.37 0.34 0.11 0.06 >20 0.5 0.5 0.94 0.83 0.83 0.50 0.41
Total Elements Units Permit
Aluminum mg/L 0.0081 0.0057 0.004 <0.003 2.56 0.0887 0.0166 0.0193 0.0133 0.0158 0.0142 0.0302
Antimony mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.00106 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Arsenic mg/L 0.05 0.00044 0.00041 0.00037 0.00036 0.00513 0.00818 0.00061 0.00063 0.00083 0.00054 0.00051 0.00044
Barium mg/l 0.0817 0.076 0.0765 0.0762 0.131 0.102 0.0658 0.0639 0.0635 0.0619 0.0577 0.0599
Beryllium mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.00016 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Bismuth mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Boron mg/L <0.05 <0.05 <0.05 <0.05 <0.05 0.073 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Cadmium mg/L 0.02 0.000083 0.000059 0.000047 0.000046 0.000647 0.000076 0.00006 0.000056 0.00007 0.000055 0.000043 0.00004
Calcium mg/L 70.6 72.2 72.6 76.8 41.3 63.2 68.5 66.9 69.1 68.8 78.2 68.6
Chromium mg/L <0.001 <0.001 <0.001 <0.001 0.0038 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cobalt mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.00186 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Copper mg/L 0.2 <0.0005 <0.0005 <0.0005 <0.0005 0.00772 0.00074 <0.0005 <0.0005 0.00072 <0.0005 <0.0005 <0.0005
Iron mg/L 0.063 0.051 0.04 0.03 3.81 0.051 0.081 0.08 0.088 0.101 0.072 0.065
Lead mg/L 0.2 0.00068 0.0003 0.00025 <0.0002 0.0374 0.00108 0.00051 0.00064 0.00061 0.00056 0.00032 0.00027
Magnesium mg/L 8.51 9.32 9.11 8.57 6.22 5.79 7.17 6.32 7.09 7.73 7.50 8.14
Manganese mg/L 0.0324 0.0165 0.0127 0.01 0.165 0.011 0.0102 0.0124 0.0133 0.0139 0.0126 0.0144
Molybdenum mg/L <0.001 <0.001 <0.001 <0.001 0.0025 0.001 0.0011 <0.001 <0.001 <0.001 <0.001 <0.001
Nickel mg/L <0.001 <0.001 <0.001 <0.001 0.0079 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Potassium mg/L 0.472 0.461 0.433 0.505 1.28 0.534 0.345 0.380 0.728 0.476 0.398 0.400
Selenium mg/L 0.05 0.00042 0.00045 0.00047 0.00047 0.0008 0.00067 0.00035 0.00048 0.0007 0.00063 0.00064 0.00057
Silver mg/L 0.1 <0.00002 <0.00002 <0.00002 <0.00002 0.000049 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Sodium mg/L 1.12 1.3 1.39 1.33 0.581 1.09 1.03 0.993 0.995 1.03 0.998 0.929
Strontium mg/L 0.285 0.279 0.282 0.271 0.157 0.241 0.252 0.245 0.265 0.269 0.254 0.25
Sulphur mg/L 5 5.9 5.1 4.6 3.8 5.5 4.7 4.5 6.1 6.7 5.1 4.9
Thallium mg/L <0.00005 <0.00005 <0.00005 <0.00005 0.000077 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Titanium mg/L <0.005 <0.005 <0.005 <0.005 0.0816 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vanadium mg/L <0.005 <0.005 <0.005 <0.005 0.0125 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Zinc mg/L 0.5 0.0095 0.006 0.006 0.0056 0.106 0.0093 <0.005 <0.005 <0.005 0.006 <0.005 <0.005
Zirconium mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.00172 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow



Sa Dena Hes Mine, Water Licence QZ99-045
2015 MONTHLY WATER QUALITY DATA

MH-22  - Burnick 1200 Portal 10-Jan 01-Feb 09-Mar 09-Apr 12-May 03-Jun 08-Jul 12-Aug 10-Sep 13-Oct 09-Nov 07-Dec
General Parameters Units Permit
Alkalinity - CaCO3 mg/L 109 94.2 103 107 106 106 111 116
Ammonia Nitrogen mg/L 3.5 0.023 <0.0050 0.012 0.010 0.10 0.038 0.18 0.015
Colour, True Col. Units 20 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity - Lab uS/cm 409 249 284 280 287 287 298 305
Flow * L/min 0 0 0 0 16.2 252 24 66 42 48 36 7.8
Hardness mg/L 212 131 130 141 143 149 157 144
pH - Lab pH <6.0 8.12 8.06 8.10 8.01 8.02 8.08 8.11 8.30
pH - Field pH <6.0 8.2 8.2 8 8.1 7.9 8.1 7.9 7.6
Sulphate mg/L 92.2 29.0 37.2 34.9 37.6 35.0 37.8 38.6
TDS mg/L 232 148 132 154 170 164 146 164
TSS mg/L 50 32.8 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
Temperature °C 1.6 2.3 3.1 2.3 2.6 3.2 2.1 1.7
Turbidity NTU 15 10.26 0.1 0.03 0.08 0.19 0.27 0.16 0.14
Total Elements Units Permit
Aluminum mg/L 0.776 0.0045 0.0116 0.0047 0.0032 0.013 0.0088 0.019
Antimony mg/L 0.00371 0.003 0.00275 0.00261 0.00267 0.00265 0.0027 0.00293
Arsenic mg/L 0.05 0.0055 0.00408 0.00368 0.00396 0.00386 0.00372 0.00369 0.00312
Barium mg/l 0.0388 0.016 0.0141 0.0157 0.0155 0.0158 0.0154 0.0155
Beryllium mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Bismuth mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Boron mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Cadmium mg/L 0.02 0.00929 0.00328 0.00338 0.00357 0.00362 0.00388 0.00395 0.00428
Calcium mg/L 68.4 43.3 43.6 46.8 47.5 49.5 51.4 46.7
Chromium mg/L 0.0016 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cobalt mg/L 0.00132 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Copper mg/L 0.2 0.00479 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Iron mg/L 1.42 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Lead mg/L 0.2 0.0425 0.00046 0.00042 0.00036 0.00033 0.00038 0.00031 0.00037
Magnesium mg/L 9.93 5.48 5.16 5.89 5.96 6.24 6.82 6.56
Manganese mg/L 0.0698 0.0028 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Molybdenum mg/L 0.0118 0.0122 0.009 0.0088 0.0081 0.0081 0.009 0.0087
Nickel mg/L 0.0099 0.0038 0.0034 0.0034 0.0032 0.0033 0.0036 0.0041
Potassium mg/L 1.16 0.520 0.480 0.514 0.590 0.545 0.597 0.562
Selenium mg/L 0.05 0.0203 0.00965 0.0105 0.0119 0.0123 0.0113 0.012 0.0129
Silver mg/L 0.1 0.000178 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Sodium mg/L 1.02 0.739 0.699 0.819 0.836 0.919 0.935 0.758
Strontium mg/L 0.33 0.232 0.205 0.223 0.232 0.243 0.241 0.227
Sulphur mg/L 30.3 10.4 10.9 13.1 13.5 13.4 14.4 13.4
Thallium mg/L 0.000065 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Titanium mg/L 0.0472 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vanadium mg/L 0.0064 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Zinc mg/L 0.5 1.78 0.409 0.546 0.548 0.596 0.632 0.677 0.775
Zirconium mg/L 0.00067 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow



Sa Dena Hes Mine, Water Licence QZ99-045
2015 MONTHLY WATER QUALITY DATA

MH-25  - Site no longer exists 10-Jan 02-Feb 09-Mar 10-Apr 12-May June July 11-Aug 10-Sep 09-Oct 09-Nov
General Parameters Units Permit
Alkalinity - CaCO3 mg/L
Ammonia Nitrogen mg/L 3.5
Colour, True Col. Units 20
Conductivity - Lab uS/cm
Flow * L/min 0 0 0 0 0 0 0 0 0 0 0 0
Hardness mg/L
pH - Lab pH <6.0
pH - Field pH <6.0
Sulphate mg/L
TDS mg/L
TSS mg/L 50
Temperature °C
Turbidity NTU 15
Total Elements Units Permit
Aluminum mg/L
Antimony mg/L
Arsenic mg/L 0.05
Barium mg/l
Beryllium mg/L
Bismuth mg/L
Boron mg/L
Cadmium mg/L 0.02
Calcium mg/L
Chromium mg/L
Cobalt mg/L
Copper mg/L 0.2
Iron mg/L
Lead mg/L 0.2
Magnesium mg/L
Manganese mg/L
Molybdenum mg/L
Nickel mg/L
Potassium mg/L
Selenium mg/L 0.05
Silver mg/L 0.1
Sodium mg/L
Strontium mg/L
Sulphur mg/L
Thallium mg/L
Tin mg/L
Titanium mg/L
Vanadium mg/L
Zinc mg/L 0.5
Zirconium mg/L
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow.  Note that MH-25 has been decommissioned however the portal vent pipes are checked for flow.
GF indicates previous discharge pipe was removed and flow continues over the ground



 

 

Appendix 2B: 2015 Quarterly Water Quality Data  



Sa Dena Hes Mine, Water Licence QZ99-045
2015 QUARTERLY WATER QUALITY DATA

First Quarter - March Second Quarter - June Third Quarter - September Fourth Quarter - December

General Parameters Units Permit MH-01B MH-01A MH-01A** MH-01A
Alkalinity - CaCO3 mg/L 329 202 203 260
Ammonia Nitrogen mg/L 3.5 0.4 0.065 0.014 0.26
Colour, True Col. Units 20 49.8 15.1 28.3 7.5
Conductivity - Lab uS/cm 831 418 424 505
Cyanide (total CN) mg/L 0.5 0.00161 0.00077 0.00074 0.00050
Flow* L/min Ponded 8
Hardness mg/L 484 241 244 279
pH - Lab pH <6.0 7.9 8.32 8.37 8.39
pH - Field pH <6.0 8.1 8.3 8.4
Sulphate mg/L 123 23.5 28.8 26.1
TDS mg/L 524 236 266 288
TSS mg/L 50 51.8 6.0 <4.0 <4.0
Temperature °C 0.1 10 8.9
Turbidity NTU 15 7.41 6.61 1.54 3.27
Total Elements Units Permit
Aluminum mg/L 0.492 0.079 0.0343 0.0323
Antimony mg/L <0.0005 <0.0005 <0.0005 <0.0005
Arsenic mg/L 0.05 0.0014 0.00105 0.00077 0.00083
Barium mg/l 0.115 0.0783 0.0603 0.0722
Beryllium mg/L <0.0001 <0.0001 <0.0001 <0.0001
Bismuth mg/L <0.001 <0.001 <0.001 <0.001
Boron mg/L <0.05 <0.05 <0.05 <0.05
Cadmium mg/L 0.02 0.00344 0.000449 0.00008 0.000126
Calcium mg/L 149 79.5 79.5 90.8
Chromium mg/L 0.0011 <0.001 <0.001 <0.001
Cobalt mg/L 0.00207 <0.0005 <0.0005 <0.0005
Copper mg/L 0.2 0.00579 0.00261 0.00108 0.00051
Iron mg/L 1.28 0.469 0.19 0.727
Lead mg/L 0.2 0.247 0.0389 0.00135 0.00249
Magnesium mg/L 27.1 10.2 11.0 12.8
Manganese mg/L 2.62 0.301 0.0725 0.454
Molybdenum mg/L 0.004 0.0035 0.0027 0.002
Nickel mg/L 0.0045 0.0011 <0.001 <0.001
Potassium mg/L 1.76 0.871 0.918 0.694
Selenium mg/L 0.05 0.00056 0.00086 0.00074 0.00047
Silver mg/L 0.1 0.000055 <0.00002 <0.00002 <0.00002
Sodium mg/L 2.49 0.986 1.14 0.994
Strontium mg/L 0.618 0.327 0.346 0.365
Sulphur mg/L 41.4 13.4 11.1 6.4
Thallium mg/L <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L <0.005 <0.005 <0.005 <0.005
Titanium mg/L 0.0059 <0.005 <0.005 <0.005
Vanadium mg/L <0.005 <0.005 <0.005 <0.005
Zinc mg/L 0.5 0.669 0.112 0.0058 0.0207
Zirconium mg/L <0.0005 <0.0005 <0.0005 <0.0005
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * PW indicates sample was taken from within the pond because there was no outflow

MH-01  - South Tailings Outflow (MH-01a) / 
Ponded Water (MH-01b)



Sa Dena Hes Mine, Water Licence QZ99-045
2015 QUARTERLY WATER QUALITY DATA

MH-04  - Lower Camp Creek** First Quarter - March Second Quarter - June Third Quarter - September Fourth Quarter - December
General Parameters Units Permit
Alkalinity - CaCO3 mg/L 141 136 141 152
Ammonia Nitrogen mg/L 3.5 0.019 0.027 0.020 0.029
Colour, True Col. Units 20 <5.0 5.2 6.8 <5.0
Conductivity - Lab uS/cm 301 280 310 309
Flow* L/min 186 1440 450 300
Hardness mg/L 161 155 162 154
pH - Lab pH <6.0 8.14 8.23 8.28 8.27
pH - Field pH <6.0 8.5 8.3 7.9 8.3
Sulphate mg/L 12.6 12.6 21.3 13.6
TDS mg/L 176 162 216 160
TSS mg/L 50 <4.0 <4.0 <4.0 <4.0
Temperature °C 0.3 3.1 3.5 0.6
Turbidity NTU 15 0.15 0.22 0.22 0.11
Total Elements Units Permit
Aluminum mg/L 0.0031 0.0069 0.0081 0.0235
Antimony mg/L <0.0005 <0.0005 <0.0005 <0.0005
Arsenic mg/L 0.05 0.00038 0.00036 0.00062 0.00031
Barium mg/l 0.0235 0.0224 0.0231 0.0201
Beryllium mg/L <0.0001 <0.0001 <0.0001 <0.0001
Bismuth mg/L <0.001 <0.001 <0.001 <0.001
Boron mg/L <0.05 <0.05 <0.05 <0.05
Cadmium mg/L 0.02 0.000205 0.000293 0.000321 0.000256
Calcium mg/L 58.9 57.3 59.3 56.5
Chromium mg/L <0.001 <0.001 <0.001 <0.001
Cobalt mg/L <0.0005 <0.0005 <0.0005 <0.0005
Copper mg/L 0.2 <0.0005 <0.0005 <0.0005 <0.0005
Iron mg/L <0.01 <0.01 0.013 <0.01
Lead mg/L 0.2 <0.0002 0.00082 0.0007 0.00029
Magnesium mg/L 3.48 2.92 3.32 3.11
Manganese mg/L <0.001 0.0012 <0.001 <0.001
Molybdenum mg/L <0.001 <0.001 <0.001 <0.001
Nickel mg/L <0.001 <0.001 <0.001 <0.001
Potassium mg/L 0.357 0.405 0.446 0.357
Selenium mg/L 0.05 0.00082 0.0006 0.001 0.00064
Silver mg/L 0.1 <0.00002 <0.00002 <0.00002 <0.00002
Sodium mg/L 0.885 0.751 0.870 0.777
Strontium mg/L 0.213 0.219 0.201 0.201
Sulphur mg/L 6.2 5.1 7.6 4.4
Thallium mg/L <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L <0.005 <0.005 <0.005 <0.005
Titanium mg/L <0.005 <0.005 <0.005 <0.005
Vanadium mg/L <0.005 <0.005 <0.005 <0.005
Zinc mg/L 0.5 <0.005 0.0058 0.0059 <0.005
Zirconium mg/L <0.0005 <0.0005 <0.0005 <0.0005
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow
**This is an alternate station location, only to be sampled when there is no discharge at MH-03 (Camp Creek Outflow).



Sa Dena Hes Mine, Water Licence QZ99-045
2015 QUARTERLY WATER QUALITY DATA

MH-13  - False Canyon Creek (10 km) First Quarter - March Second Quarter - June Third Quarter - September Fourth Quarter - December
General Parameters Units Permit
Alkalinity - CaCO3 mg/L 200 155 174 195
Ammonia Nitrogen mg/L 3.5 0.018 0.013 0.016 0.027
Colour, True Col. Units 20 23.7 16.8 26.7 8.8
Conductivity - Lab uS/cm 387 301 334 367
Cyanide (total CN) mg/L 0.5 0.00202 0.00052 0.00080 <0.00050
Flow* L/min 1260 14040 7620 5160
Hardness mg/L 211 173 189 194
pH - Lab pH <6.0 8.23 8.26 8.32 8.40
pH - Field pH <6.0 8.7 8.4 8.4 8.1
Sulphate mg/L 10.1 7.33 7.17 8.51
TDS mg/L 235 172 166 194
TSS mg/L 50 <4.0 <4.0 <4.0 <4.0
Temperature °C 0.1 6.1 6.9 0.1
Turbidity NTU 15 2.06 1.23 0.79 1.32
Total Elements Units Permit
Aluminum mg/L 0.0085 0.0305 0.0051 0.0257
Antimony mg/L <0.0005 <0.0005 <0.0005 <0.0005
Arsenic mg/L 0.05 0.00044 0.00048 0.00073 0.00043
Barium mg/l 0.154 0.134 0.134 0.132
Beryllium mg/L <0.0001 <0.0001 <0.0001 <0.0001
Bismuth mg/L <0.001 <0.001 <0.001 <0.001
Boron mg/L <0.05 <0.05 <0.05 <0.05
Cadmium mg/L 0.02 0.000021 0.000035 0.000021 0.000018
Calcium mg/L 58.9 52.3 55.7 56.3
Chromium mg/L <0.001 <0.001 <0.001 <0.001
Cobalt mg/L <0.0005 <0.0005 <0.0005 <0.0005
Copper mg/L 0.2 0.00143 0.00061 0.0005 <0.0005
Iron mg/L 0.267 0.173 0.231 0.32
Lead mg/L 0.2 <0.0002 0.00036 <0.0002 <0.0002
Magnesium mg/L 15.6 10.3 12.1 13.0
Manganese mg/L 0.0118 0.0101 0.0076 0.0127
Molybdenum mg/L 0.0012 0.0011 <0.001 <0.001
Nickel mg/L <0.001 <0.001 <0.001 <0.001
Potassium mg/L 0.412 0.380 0.427 0.307
Selenium mg/L 0.05 0.00066 0.00059 0.0007 0.00065
Silver mg/L 0.1 <0.00002 <0.00002 <0.00002 <0.00002
Sodium mg/L 0.991 0.802 0.861 0.804
Strontium mg/L 0.203 0.2 0.191 0.194
Sulphur mg/L <3.0 3.2 4.3 3.7
Thallium mg/L <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L <0.005 <0.005 <0.005 <0.005
Titanium mg/L <0.005 <0.005 <0.005 <0.005
Vanadium mg/L <0.005 <0.005 <0.005 <0.005
Zinc mg/L 0.5 <0.005 0.0455 <0.005 <0.005
Zirconium mg/L <0.0005 <0.0005 <0.0005 <0.0005
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow



Sa Dena Hes Mine, Water Licence QZ99-045
2015 QUARTERLY WATER QUALITY DATA

MH-14  - False Canyon Creek (20 km) First Quarter - March Second Quarter - June Third Quarter - September Fourth Quarter - December
General Parameters Units Permit
Alkalinity - CaCO3 mg/L 190 172 193 205
Ammonia Nitrogen mg/L 3.5 0.02 0.035 0.081 0.052
Colour, True Col. Units 20 22.1 15.9 28.4 6.6
Conductivity - Lab uS/cm 374 334 370 380
Cyanide (total CN) mg/L 0.5 0.00141 0.00055 0.00092 <0.00050
Flow* L/min 4440 16320 18000 14340
Hardness mg/L 207 193 210 200
pH - Lab pH <6.0 8.21 8.27 8.21 8.47
pH - Field pH <6.0 8 8.4 8.2 8.1
Sulphate mg/L 9.34 7.99 7.42 9.17
TDS mg/L 210 186 180 194
TSS mg/L 50 <4.0 4.0 <4.0 <4.0
Temperature °C 0.7 10.9 6.7 0.5
Turbidity NTU 15 1.7 1.38 1.21 1.39
Total Elements Units Permit
Aluminum mg/L 0.0087 0.287 0.0034 0.0232
Antimony mg/L <0.0005 <0.0005 <0.0005 <0.0005
Arsenic mg/L 0.05 0.00029 0.00058 0.00061 0.00019
Barium mg/l 0.166 0.163 0.165 0.15
Beryllium mg/L <0.0001 <0.0001 <0.0001 <0.0001
Bismuth mg/L <0.001 <0.001 <0.001 <0.001
Boron mg/L <0.05 <0.05 <0.05 <0.05
Cadmium mg/L 0.02 0.000015 0.000065 <0.00001 <0.00001
Calcium mg/L 59.3 56.8 61.7 57.3
Chromium mg/L <0.001 0.001 <0.001 <0.001
Cobalt mg/L <0.0005 <0.0005 <0.0005 <0.0005
Copper mg/L 0.2 0.00106 0.0012 <0.0005 <0.0005
Iron mg/L 0.227 0.49 0.254 0.239
Lead mg/L 0.2 <0.0002 0.00062 <0.0002 <0.0002
Magnesium mg/L 14.2 12.5 13.7 13.9
Manganese mg/L 0.0152 0.0376 0.0141 0.0148
Molybdenum mg/L <0.001 <0.001 <0.001 <0.001
Nickel mg/L <0.001 0.0011 <0.001 <0.001
Potassium mg/L 0.536 0.497 0.516 0.528
Selenium mg/L 0.05 0.00082 0.00072 0.00082 0.00076
Silver mg/L 0.1 <0.00002 <0.00002 <0.00002 <0.00002
Sodium mg/L 1.49 1.11 1.29 1.21
Strontium mg/L 0.242 0.219 0.242 0.222
Sulphur mg/L 3.8 5.0 6.2 <3.0
Thallium mg/L <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L <0.005 <0.005 <0.005 <0.005
Titanium mg/L <0.005 <0.005 <0.005 <0.005
Vanadium mg/L <0.005 <0.005 <0.005 <0.005
Zinc mg/L 0.5 <0.005 0.0052 <0.005 <0.005
Zirconium mg/L <0.0005 <0.0005 <0.0005 <0.0005
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow



Sa Dena Hes Mine, Water Licence QZ99-045
2015 QUARTERLY WATER QUALITY DATA

MH-16  - False Canyon Creek (22 km) First Quarter - March Second Quarter - June Third Quarter - September Fourth Quarter - December
General Parameters Units Permit
Alkalinity - CaCO3 mg/L 198 180 203 215
Ammonia Nitrogen mg/L 3.5 0.016 0.040 0.099 0.21
Colour, True Col. Units 20 17.1 14.1 24.9 8.4
Conductivity - Lab uS/cm 385 341 380 389
Flow* L/min 10560 32040 26280 25440
Hardness mg/L 220 192 201 207
pH - Lab pH <6.0 8.28 8.34 8.40 8.50
pH - Field pH <6.0 8.4 8.5 8.4 8.5
Sulphate mg/L 8.67 7.23 6.17 8.16
TDS mg/L 243 184 232 196
TSS mg/L 50 <4.0 <4.0 <4.0 <4.0
Temperature °C 0.1 10.2 6.4 0.1
Turbidity NTU 15 0.07 0.79 0.90 1.08
Total Elements Units Permit
Aluminum mg/L 0.0037 0.0108 0.0035 0.02
Antimony mg/L <0.0005 <0.0005 <0.0005 <0.0005
Arsenic mg/L 0.05 0.00029 0.00041 0.00055 0.00028
Barium mg/l 0.177 0.18 0.163 0.149
Beryllium mg/L <0.0001 <0.0001 <0.0001 <0.0001
Bismuth mg/L <0.001 <0.001 <0.001 <0.001
Boron mg/L <0.05 <0.05 <0.05 <0.05
Cadmium mg/L 0.02 <0.00001 0.000027 0.000012 <0.00001
Calcium mg/L 62.4 56.8 56.9 59.3
Chromium mg/L <0.001 <0.001 <0.001 <0.001
Cobalt mg/L <0.0005 <0.0005 <0.0005 <0.0005
Copper mg/L 0.2 <0.0005 <0.0005 <0.0005 <0.0005
Iron mg/L 0.159 0.124 0.166 0.207
Lead mg/L 0.2 <0.0002 <0.0002 <0.0002 <0.0002
Magnesium mg/L 15.6 12.3 14.3 14.2
Manganese mg/L 0.009 0.0089 0.0089 0.0127
Molybdenum mg/L 0.0011 0.0014 0.001 <0.001
Nickel mg/L <0.001 <0.001 <0.001 <0.001
Potassium mg/L 0.471 0.473 0.503 0.413
Selenium mg/L 0.05 0.00065 0.00049 0.00067 0.00039
Silver mg/L 0.1 <0.00002 <0.00002 <0.00002 <0.00002
Sodium mg/L 1.37 0.995 1.14 1.08
Strontium mg/L 0.223 0.229 0.225 0.206
Sulphur mg/L <3.0 3.3 3.7 <3.0
Thallium mg/L <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L <0.005 <0.005 <0.005 <0.005
Titanium mg/L <0.005 <0.005 <0.005 <0.005
Vanadium mg/L <0.005 <0.005 <0.005 <0.005
Zinc mg/L 0.5 <0.005 <0.005 <0.005 <0.005
Zirconium mg/L <0.0005 <0.0005 <0.0005 <0.0005
Note: green highlight indicates parameter has a permit effluent quality standard
Note: yellow highlight indicates measurement exceeded the permit effluent quality standard
 * N/A indicates site was not accessed or has been decommissioned, 0 indicates no flow
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1 Introduction 

In accordance with an authorization by Mr. Gerry Murdoch, Teck Resources Limited, 
Mr. Peter Healey of SRK Consulting (Canada) Inc. completed a geotechnical inspection of 
structures and features associated with the Tailings Management Area (TMA) that would form 
part of the closed Sä Dena Hes mine located near Watson Lake, Yukon.  The inspection was 
carried out on June 16, 2015.  This report presents our observations of the following structures 
and features and provides recommendations where appropriate: 

 The North Dam; 

 The decommissioned North Creek Dyke and Second Crossing; 

 The relocated Camp Creek Channel; 

 The North Channel; 

 The Sediment Retaining Structure; and 

 The Burnick Waste Rock Dump below the 1200 Portal. 

The weather during both inspections was mild and sunny.  It should be noted that all elevations 
referenced in this report are based on a datum that was established during a LiDar survey carried 
out in 2012.  The original site datum used to design and build the structures in the early 90’s was 
about 2 m lower than the 2012 datum.  All previous inspection reports, prior to 2014, used the 
1990 datum.  

A map showing the overall mine site is provided on Figure 1.  The general arrangement map of 
the TMA is provided in Figure 2.  Photo 1 shows a view west over the entire mine site.   

2 Background 

The original TMA which extended from the North Dam to the South Dam covered an area of 
approximately 0.205 sq. km as shown in Figure 2. During the operating life of the mine, 
approximately 700,000 tonnes of tailings were deposited into the impoundment; primarily at the 
northern end. Between the two dams, at the location of a topographic saddle, was a 2 m high 
cofferdam, which had a gated culvert to control the flow of water and tailings from the northern 
half of the impoundment to the southern half.  

The decant tower, in the South Tailings Pond, was used to discharge the supernatant water in 
tailings pond into the Reclaim Pond through a 0.5 m dia. corrugated steel pipe (CSP) decant pipe. 
During the care and maintenance period after the mine shut down in 1982, water was released 
from the tailings pond to the Reclaim pond seasonally by way of syphons to maintain a safe 
operating level. Water was discharged from the Reclaim Pond to Camp Creek in accordance with 
the limits imposed by the Water License.  

An emergency spillway, consisting of two 900 mm diameter CSP culverts, was located on the 
west abutment of the South Dam. The discharge from the spillway entered the Reclaim Pond 
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downstream via an unlined channel. In 2003, Teck Cominco installed an HDPE pipeline, through 
one of the spillway culverts, as a siphon to facilitate the transfer of water from the South Tailings 
Pond.  

An open channel emergency spillway was located at the west side of the Reclaim pond. This 
spillway was designed to accommodate the design flood event from the TMA catchment only. 
Flow through this spillway was directed to the primary spillway system which was part of the 
Camp Creek Diversion. This primary spillway consisted of two 1,200 mm diameter CSP culverts 
that was designed to accommodate the 1 in 200 year inflow design event from the catchment for 
Camp Creek and the TMA.  

Two additional surface water diversions, the east and west interceptor ditches, were located on 
both sides of the TMA to intercept surface runoff from upslope of the TMA. 

With 2014 decommissioning work, the TMA has been significantly modified. The Reclaim Dam 
was completely removed and the final excavated surface of the Reclaim Dam was graded to 
blend into the surrounded topography. 

The Camp Creek Diversion Channel, exit chute, and culverts were decommissioned in 2015. 

The interceptor ditches were decommissioned in 2015. 

In 2014, most of the South Dam was removed to form the Sediment Retaining Structure (SRS). 
The decant tower and the pipe was decommissioned and removed to the on-site landfill. The 
South Dam overflow spillway was decommissioned by removing the two 900 mm diameter 
culverts that were disposed of at the landfill. Similar to the decommissioning of the Reclaim Dam, 
the dam foot print was excavated to original ground (with exception of the SRS) and blended into 
the surrounded topography. 

Three drainage channels were built as part of the 2014 TMA decommissioning. The longest of the 
three was constructed through the former the Reclaim Dam and the pond area to route Camp 
creek flows along its historical alignment. The other two drainages (the North Channel and the 
South Channel) were constructed to direct runoff from the covered tailings areas to the new 
Camp Creek drainage channel.  

A soil cover, varying up to 2.2 m in depth was placed onto areas of exposed tailings, 
specifically the North Tailings Area and the tailings deposited in South Pond area. The cover 
comprised excavated dam fill material and was used to reduce wind erosion of tailings and to 
provide a growth medium over the tailings for future revegetation. The cover was also intended 
to reduce surface water ponding and to promote runoff of non-contact water.  

The total soil cover area is about 0.16 sq. km. The North Tailings Area is 0.09 sq. km, the South 
Pond including the grassy area is 0.03 sq. km, and the Reclaim Pond is 0.04 sq. km. 
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3 Observations and Recommendations 

3.1 North Dam 

3.1.1 Observations 

A site plan of the North Dam is presented on Figure 3 and a view of the TMA looking south is 
shown in Photo 2. 

The crest of the North Dam (Photo 6), which is at an elevation of 1100 m, shows no signs of 
deformation or abnormal settling.  The downstream slope of the dam shows no signs of surficial 
movement or erosion nor is there any sign of bulging at the downstream toe. 

Teck has been surveying the settlement gauges on the North Dam since 1993.  Results are 
shown on Table 3.1.  The last set of readings taken using the 1990 datum was completed in 
2010.  A recent set of readings was completed in 2015 based on the 2012 datum.  These 
readings are also shown in Table 3.1.  The pre-2011 results indicated that there had been no 
significant settlement of the embankment over the 17 year period that readings were taken.  The 
2015 results show a 12 to 25 mm settlement over the two month period.  However, further 
readings would need to be taken to establish any sort of trend.        

The three sets of piezometers and protective caps (Photo 7) along the crest of the North Dam 
remain intact.  Some of the deformation monitoring pins and the original settlement gauges 
protected by 40-gallon drums (Photo 9) are still evident on the crest of the dam but currently 
serve very little purpose.  Labels on each of the piezometers were recently upgraded and are 
weathering the elements well. 
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Table 3.1:  Summary of Survey Results for North Dam Settlement Gauges 

DATE NDS3 NDS1 NDS2

August/93 1098.639 1098.501 1098.613 

July/94 1098.637 1098.502 1098.589 

August/95 1098.690 1098.545 1098.663 

July/96 1098.637 1098.493 1098.609 

August/97 1098.637 1098.496 1098.618 

October/98 1098.627 1098.482 NA 

October/02 1098.619 1098.481 1098.607 

June/05 1098.637 1098.479 1098.587 

June/06 1098.63 1098.45 1098.57 

August/07 1098.786 1098.454 1098.489 

June/08 1098.626 1098.482 1098.597 

June/09 1098.625 1098.469 1098.587 

June/10 1098.59 1098.47 1098.60 

August/15 1100.572 1100.412 1100.524 

September/15 1100.548 1100.391 1100.512 
Note: 2015 readings are based on the 2012 datum. 

 

Photos 2 and 5 show the soil cover that was placed in 2014 and 2015 in the TMA.  Photo 10 
indicates the depth of the cover in one location. 

Along the downstream toe of the North Dam there is an 80 m long seepage zone.  Seepage from 
this zone is collected at a monitoring station referred to as MH-02 and is a combination of 
groundwater discharge from the surrounding hillsides to the west and minimal seepage flow from 
the impoundment. 

The water levels in the piezometers are recorded monthly and the 2015 data are presented in 
Appendix B.  Figure B1 in Appendix B shows the seasonal water level fluctuation within the dam 
over the last two years.  These levels preceded the completion of the till cover placement and 
reflect the water that seasonally ponded on the tailings surface during the freshet.  Levels 
recorded in October, 2015 are plotted on the dam section shown on Figure 4.  The seasonal 
fluctuations recorded this year in the piezometers are generally consistent with those in previous 
years and are within acceptable tolerance limits. 

Recommendations 

SRK recommends the following: 

 Take water level readings from the top of the North Dam 2” diameter plastic piezometers 
inside the casing during the bi-monthly (every two months) site visits for the next two years.  
If site is considered stable, the readings would be reduced to bi-annually (twice a year) for the 
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following three years and then annually for a period of five years.  Water levels should not be 
measured from the rim of the steel casing. 

 As Teck has decided to adopt the 2012 datum for the site, the conversion from depths to 
elevation in future should be carried out using this datum. 

 To establish trends in dam settlement annual readings of the settlement gauges on the North 
dam should be taken based on the new datum over the next 5 years. 

 Monitor the flow at MH-02 during the bi-monthly (every two months) site visits for the next two 
years.  If site is considered stable, the readings would be reduced to bi-annually (twice a 
year) for the following three years and then annually for a period of five years.  

 The following items should be noted during any inspections: 

– Any development of erosion on the slopes 

– Any noticeable settlement of the dam crest  

– Any subsidence on the downstream slope 

– Any wet spots on the sideslopes 

– Any changes in rate, colour or turbidity in the seepage 

– Any new seeps, boils or soft areas along the toe 

3.2 North Creek Dyke and Second Crossing 

3.2.1 Observations 

The North Creek dyke was removed in 2014 and the resulting channel was riprapped (Photo 17).   
Flow in the creek was conveyed through the decommissioned old dyke via a riprapped channel.     

Below the North Creek Dyke is a second crossing which consisted of a single 900 mm diameter 
CMP culvert.  There were in fact two culverts at the crossing but the lower one was permanently 
blocked off and was not used.  However, during decommissioning work completed in 2015, both 
culverts were removed and replaced with a riprap lined open channel. 

3.2.2 Recommendations 

Annual inspections should be made of the new North Creek channel to check on the condition of 
the riprap armouring and for any subsidence.  Any debris that may have accumulated within the 
channel should be removed. 

The sideslopes at the channel at the second crossing in North Creek should also be inspected to 
ensure there is no subsidence or movement of riprap. 
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3.3 Sediment Retaining Structure (South Dam) 

3.3.1 Observations 

The South Dam was decommissioned during the 2014 and 2015 construction season by 
excavating and placing the fill material as a soil cover over the exposed tailings surface.  
Figures 5 and 6 provide a site plan and sections of the Sediment Retaining Structure (SRS).  

An inspection of the structure in June 2015 noted that a small subsidence had occurred on the 
lower portion of the exit chute from the spillway.  The material displaced was retained by the 
geotextile filter fabric and some of the riprap had moved.  Furthermore seepage from the hillside 
to the east had created a channel along the downstream toe of the SRS which caused some 
erosion to occur at the toe of the slope adjacent to the spillway.  Remedial action completed after 
the inspection involved constructing a riprapped channel along the downstream toe on the east 
side of the SRS and adding more riprap in the exit chute to stabilize the slopes.  An erosion 
control blanket (GeoJute), a lightweight biodegradable net, was placed on the side slopes to add 
further erosion control (Photo 14).  

During the placement of the till cover just above the SRS pond, a rock cofferdam (Figure 6 and 
Photos 13 and 14) was constructed to retain the movement of tailings that had liquefied as a 
result of the vibration caused by the earth moving machines.  This cofferdam successfully 
stopped the slow moving tailings.  Some of the excess riprap that was used to build the cofferdam 
was used to repair the spillway exit chute and to riprap the channel built along the downstream 
toe of the SRS.       

3.3.2 Recommendations 

An annual inspection of the spillway should be carried out to ensure the structural integrity of the 
dyke and the riprap erosion protection.  The downstream sideslope of the SRS should be 
inspected for any sloughing, subsidence or bulging.  The crest should also be inspected for 
tension cracks or settlement.  The pond should be measured for depth and an assessment of silt 
buildup. Any sign of seepage along the downstream toe should also be noted. Any new seeps 
boils or soft areas at the toe of the dyke should be noted. 

3.4 Reclaim Dam 

The Reclaim dam has been completely removed and was not include in the scope of this 
inspection. 

3.5 Drainage Channels 

3.5.1 Observations 

The new riprapped drainage channels (the North channel, the Camp Creek channel and the 
South channel) were constructed during the TMA decommissioning in 2014.  Figure 7 provides a 
plan view of the three channels.  SRK inspected each of the channels for any signs of subsidence 
and movement of the riprap erosion protection.  Other than the silt build up at the toe of the exit 
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chute, no significant issues were noted.  Photo 4 shows a northerly view of the Camp Creek and 
South channels. 

The original Camp Creek diversion channel was decommissioned in 2015 with the removal of 
the two 1.2 m culverts and the 1/4 round armouring.  The original ditch remains and collects 
seepage from the uphill catchment, directing the seepage into the adjacent bush.       

3.5.2 Recommendations 

It is understood that site visits by a Site Monitor would be made 2 to 3 times year. During these 
visits, the following items should be checked and noted for: 

 Any sloughing of the diversion channel side slopes
 Any loss of the riprap erosion protection
 Any blockage of the outlets and inlets of the SRS spillway by ice and/or debris

3.6 Burnick and Jewelbox Waste Rock Dumps 

3.6.1 Observations 

SRK inspected the Burnick waste dump at the 1200 portal and the Main Zone and Jewelbox 
waste dumps (Photo 18 and 19).  The locations of these dumps are shown in Figures 8 and 9.  
The dumps were recontoured to provide added long-term stability.  No subsidence of the slopes 
were noted.  SRK did not inspect the dump at the 1300 portal (see Figure 8) because of restricted 
access. 

3.6.2 Recommendations 

SRK recommends that Teck continue to make annual inspections of Burnick 1200 dump slope, 
the dumps at Jewelbox and the Main Zone for any sign of vertical settlements, displacements or 
bulging. 

4 Inspections 

4.1 Dam Safety Inspections (DSI) 

Teck shall ensure that an annual inspection of the mine site be carried out by a qualified 
geotechnical engineer.  The focus of the inspections would be the North Dam, the Sediment 
retaining structure (SRS) and spillway, soil covers, diversions and waste rock dumps.  The 
findings of the inspection should be formalized in a report, which includes an evaluation of the 
annually measured piezometer levels and settlement readings at the North Dam.  The inspection 
should take place as soon as possible after the snow has melted.  This would allow any 
necessary remedial work to be completed prior to the rainy season. 

Extra-ordinary inspections should be carried out after any significant storm or seismic events.  
The triggers for these inspections would be any unusually high intensity rainfall events or high 
runoff events that are observed in Watson Lake and/or a seismic event equivalent to a Modified 
Mercalli Intensity scale of IV (Moderate) as felt in Watson Lake. 
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Over the first five-year period following closure, the annual inspection should be carried out by a 
qualified professional engineer.  After five years, the annual inspection should be carried out by 
an appropriate representative of the owner responsible for the safety of the tailings storage 
facility, supplemented by inspections every five years by a qualified professional engineer. 

A report would be prepared after each inspection. 

4.2 Dam Safety Review (DSR) and Operations, Maintenance and Surveillance 
(OMS) Manual 

The last DSR was carried out in 2009 by Golder Associates.  At time this inspection report was 
written, a DSR was in progress by AMEC and a draft OMS manual prepared by SRK was 
submitted to Teck. In accordance with the CDA guidelines, a DSR is not required for low 
consequence dams.  The recent dam breach analysis conducted on the North Dam concluded 
that it would be a low consequence dam and as such no future DSR’s would be required.  
However, the consequence of failure should be reviewed periodically to ensure there has been no 
change to the downstream condition.  The OMS manual is considered a living document and 
would be revised or updated as required.       

4.3 Emergency Preparedness 

The last Emergency and Response Plan (ERP) was prepared by SRK as part of the 2004 OMS.  
The plan was directed mainly at the tailings management facility including the three dams, the 
spillways and the diversion ditches.  A recent ERP was prepared as part of the OMS manual and 
focused on the decommissioned site.  Similarly to the OMS manual, the ERP would be revised or 
updated as required.  
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Photo 1: View west over the Mine Site 
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Photo 2: View south over the Tailings Management Area 

 

 
Photo 3: View east over the Sediment Retaining Structure
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Photo 4: View North of the new Camp Creek Drainage Channel 

 

 
Photo 5: View looking west over the North Dam
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Photo 6: View looking west along the North Dam showing the downstream slope 

 
Photo 7: Protective steel casing for the Piezometers in the North Dam 
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Photo 8: North Dam Settlement gauges 

 

 
Photo 9: Deformation gauges installed during construction of the North Dam.  Removed during 
decommissioning.
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Photo 10: Test through the till cover on the tailings.  Depth of cover about 2.14m 

 

 
Photo 11: Temporary drainage ditch to manage water during cover placement 
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Photo 12: Wetland area on the east side of the TMA just above the SRS 

 

 
Photo 13: View of the rockfill cofferdam above the SRS
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Photo 14: View looking west of the spillway through the SRS.   

 

 
Photo 15: Sedimentation Pond at the SRS.  North diversion channel is seen to the right of the photo. 
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Photo 16: Silt fences for TSS management 

 

 
Photo 17: Channel through the North Creek Dyke following removal of the CMP culvert



SRK Consulting 
Photos  Page 11 

Appendix A - Photos.docx  November 2015 

   
Photo 18: Burnick Dump 

 

 
Photo 19: Main Zone dump 
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