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Dear Mr. Holmes; 

 
Re: Sä Dena Hes Mine – Quartz Mining License QML-0004 – 2013 Detailed Decommissioning and 

Reclamation Plan Report 

As required in Part III – Reporting, Monitoring and Inspections of licence QML-0004, Teck is submitting 

this report describing the annual inspections, and the decommissioning and reclamation activities 

completed in 2013 at the Sä Dena Hes (SDH) mine.   

Annual Inspections 

Section 9 of the licence states that annual inspections be conducted no later than September 30
th
 in each 

year.  The 2013 geotechnical inspection of water and waste management facilities at SDH was carried 

out by SRK on June 25 and June 26, 2013.  The inspection report is provided as Attachment 1.  The 

report provides observations and recommendations which generally include monitoring and regular 

inspections for each facility.  No significant events occurred during the year which required any remedial 

measures.   

Reporting and Monitoring 

Section 10.1 in Part III of the licence states that in 2013 and 2014 the licensee must submit a written 

report documenting (a) the decommissioning and reclamation activities completed; (b) the effectiveness 

of the remediation measures implemented; (c) the results of the studies and monitoring programs detailed 

in the DDRP and subsequent updates; and (d) summary of decommissioning and reclamation activities 

planned for the upcoming year.  Each of these items is further discussed below.   

2013 Decommissioning and Reclamation Activities 

The 2013 decommissioning and reclamation activities were included in the Reclamation Status report 

submitted by Teck entitled Decommissioning and Reclamation Status Report dated November 28, 2013 

(Teck, 2013).  As all the activities were completed October 11, 2013, there is no additional information to 

add to this report.   

Effectiveness of the Remediation Measures 

Due to the delay of the project in 2013, the remediation measures conducted were limited and there is no 

additional information to report. 
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Results of Studies and Monitoring Programs 

In 2012, Keyeh Nejeh Golder, on behalf of the Liard First Nation, conducted an external review of the 

DDRP.  A number of gaps were identified including waste rock stability, seepage and water quality from 

the waste rock dumps, and stability analysis of the underground workings.  Teck retained SRK to conduct 

these studies in 2013.  The waste rock stability memorandum and the stability analysis of the 

underground workings are still in progress and will be issued in April 2014.  The seepage and water 

quality memorandum 2013 Seepage Monitoring Program, dated March 6, 2014 is attached as Attachment 

2.  The 2013 work identified seepage from the Main Zone waste rock dump, Jewelbox open pit and 1250 

portal.  The water sample analysis indicates that metal concentrations were elevated compared to the 

water license and CCME guidelines for aquatic life.  The results will be integrated into the mass loading 

analysis being conducted by SRK.   

As required under Section 6.3, additional studies that are in preparation as part of the mine site 

decommissioning include: 

 Soil and Hydrogeological Assessment by Golder Associates Ltd. 

 Ecological and Human Health Risk Assessment (HHERA) by Azimuth Consulting.  There are four 

deliverables which will include the following: 

a. Data Report 

b. Interim Results of the ERA to Guide Closure Planning 

c. Human Health Risk Assessment 

d. Final ERA  

 Water and Load Balance by SRK Consulting. 

The preliminary results of these studies are targeted to be submitted by April 15
th
 as per the extension 

received on December 31
st
, 2013.  The final ERA is targeted to be issued in June.   

Teck continues to engage with the Liard First Nation regarding the final end land use.  No additional 

Traditional Knowledge studies have been completed since October 2013, however a meeting with the 

Elder’s did occur on January 21
st
, 2014 to review the details of the DDRP.  Their proposed land use has 

been incorporated into the HHERA and the findings will be used to develop risk management or 

mitigation measures required to ensure the site is safe.   

2014 Decommissioning and Reclamation Activities 

The work scheduled for 2014 was outlined in the November Reclamation Status Report (Teck, 2013) and 

includes building removal and major earthworks, such as dewatering the reclaim and tailings pond, 

decommissioning the Reclaim and South dams, channel construction, recontouring and portal closure 

works.  Additional environmental studies, including soil delineation and spring groundwater monitoring 

and sampling will be conducted in 2014.  Consultation with Mineral Resources and the Liard First Nation 

will continue in 2014 as the risk assessment results become available to determine the final end land use 

for the site.   

 

I trust that the information provided is sufficient under the Licence.  Please do not hesitate to contact me 

at (250) 427-8422 if you have any questions or require any further information. 
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Sincerely, 

 

Michelle Unger 
Senior Environmental Scientist, Canadian Dormant Properties 
Teck  
 
cc:  
Chief Daniel Morris, Liard First Nation  
Chief Jack Caesar, Ross River Dena Council 
 
 
Attachments: 
 
1 –  2013 Geotechnical Inspection Tailings Management Facility, Sä Dena Hes, Yukon Territory, February 

2014, SRK Consulting Inc. 
 
2 - 2013 Seepage Monitoring Program, dated March 6, 2014, SRK Consulting Inc.
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1 Introduction 

In accordance with an authorization by Mr. Gerry Murdoch, Teck Resources Limited, 

Mr. Peter Healey of SRK (Canada) Inc. completed an annual geotechnical inspection of the water 

and waste management facilities at the Sä Dena Hes mine on June 25, 2013. The purpose of this 

inspection was to evaluate the performance and physical stability of key elements of the Tailings 

and Water Management Facilities including: 

 The North Dam and the cofferdam; 

 The North Creek Dyke and second crossing; 

 The South Dam and emergency spillway; 

 The Reclaim Dam and emergency spillway; 

 The Camp Creek Diversion; 

 The Camp Creek Exit Chute, and 

 The Burnick Waste Rock Dump below the 1200 Portal. 

The weather during the inspection was mild and overcast.  

2 Background 

The Tailings Management Facility (TMF) consists of three earth structures, which are referred to 

as the North Dam, the South Dam and the Reclaim Dam as shown on Figures 1 and 2. The 

North and South Dams, which impound the tailings, were constructed between July 1990 and 

October 1991. The starter dams for both structures were built to a height of about 13 m 

(North Dam to El. 1098 m and the South Dam to El. 1096 m). A small, two-metre high cofferdam 

was also constructed halfway between the two dams to control flow of water and tailings from the 

north end of the impoundment.  It should be noted that all elevation referenced in this report are 

based on the original site datum used to design and build the structures in the early 90’s. The 

survey datum current being used at the site is about two metres higher than the one used in the 

90’s.  All previous inspection reports used the 1990 datum. 

In addition to the North and South Dams, the Reclaim Dam was built (El.1082 m) to detain 

supernatant water decanted through a concrete control structure (Decant Tower) located in 

ponded water on the north side of the South Dam.  During the operating years, the decanted 

water discharged to the reclaim pond via a corrugated metal pipe that was installed at the base of 

the South dam. The mine operation involved recycling of the detained water to the mill combined 

with a controlled discharge, when required, into Camp Creek from April to October each year.  

The discharge rate and the total volume of discharge was set by the Yukon Water Board and is 

governed by the current Water Licence.    

Camp Creek is currently diverted into a channel along the west side of the Reclaim Pond and 

discharges through two 1.2 m diameter culverts into a riprap lined exit chute. 
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An emergency spillway is also located in the west abutment of the South Dam and was originally 

designed to accommodate the 200-year flood event. However, the spillway can accommodate the 

peak discharge during a 1000-year event without overtopping the dam crest. 

In March 1992, the previous operators, Curragh Resources, built a rockfill buttress along the toe 

of the Reclaim Dam to provide extra protection against sloughing and erosion of the toe due to 

increased seepage. 

In September 1992, work commenced on a 2 m raise of the South Dam to an elevation of 

1098 m. Work on the extension was shut down on October 14, 1992 because of the construction 

difficulties experienced due to sub-zero temperatures. The raise was never completed. 

Operations at Sä Dena Hes mine, which commenced in July 1991, were suspended in 

December 1992 due to low lead and zinc prices. Operations at the mine remain suspended. 

In 2013 Teck decided to permanently close the mine and the decommissioning of the South Dam 

and the Reclaim Dam are schedule for 2014.  

Since the shutdown of the mine, the following work has been carried out at the site: 

 Removal of a sand and gravel buttress at the east end of the South Dam and replacement 

with a shot-rock toe buttress; 

 Extension of the existing shot-rock buttress at the east end of the Reclaim Dam; 

 Upgrading of the spillway and overflow pipes in the North Creek Dam which was part of the 

water supply system to the mill; 

 Construction of drainage ditches and berms adjacent to the abutments at the Reclaim and 

South Dams to provide better control of the runoff; 

 Placement of additional riprap at the base of the Camp Creek exit chute; 

 Removal of the cross-over culverts adjacent to the Reclaim Pond spillway; 

 Installation of steel plates for erosion protection along the sections of the sideslopes of the 

berm that forms the Camp Creek Diversion; 

 Completion of a toe buttress at the South Dam; 

 Placed a 20 to 25 cm cover of 20 mm minus gravel over a 150 m by 80 m area adjacent to 

the northwest corner of the tailings impoundment to control tailings migrations; 

 Installation of a series of high-density polyethylene (HDPE) siphon pipelines between the 

Tailings and Reclaim Ponds to control the water level in the tailings pond;  

 Installation of HDPE siphon pipelines from the Reclaim Pond to the exit chute in Camp Creek 

below the Reclaim Dam to control the water level in the Reclaim pond; 

 Cleanup of the area adjacent to the inlet of the sluice gate at the Cofferdam (2009); 
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 The raising of the east abutment of the South Dam to improve freeboard above the design 

flood event (2010); and 

 Upgrade of the east interceptor ditch above the TMF (2010). 

3 Observations and Recommendations 

3.1 General 

At the TMF, each dam was inspected for the following: 

 Settlement, bulging or deflection of the embankments; 

 Heave or deformation of the foundation soils; 

 Seepage at the toe or in foundation soils; and 

 Piezometric levels. 

SRK also inspected the emergency spillways at the Reclaim Dam and the South Dam, the Camp 

Creek diversion channel, the exit chute, the North Creek Dyke, a second stream crossing on 

North Creek below the dyke and the waste dump below the Burnick 1200 portal. Photos depicting 

areas discussed in this section are presented in Appendix A and are referenced throughout this 

report. 

3.2 North Dam 

3.2.1 Observations 

A site plan of the North Dam is presented on Figure 3 and a view of the tailings management 

facility taken from the Jewelbox waste rock dump is shown in Photo 1. 

The crest of the North Dam (Photo 2), which is at an elevation of 1098 m, shows no signs of 

deformation or abnormal settling. Neither the upstream nor downstream faces of the dam show 

signs of surficial movement or erosion nor is there any sign of bulging at the downstream toe of 

the dam.  

Teck has surveyed the settlement gauges on the North Dam since 1993. Results are shown on 

Table 3.1. 

No settlement survey was completed in 2011, 2012 or 2013.  The results on Table 3.1 indicate 

that there has been no significant settlement of the embankment. 

The piezometers and protective caps (Photo 3) along the crest of the North Dam remain intact. 

Some of the deformation monitoring pins and the original settlement gauges protected by 40 gal 

drums are still evident on the crest of the dam. Labels on each of the piezometers have recently 

been upgraded to lower the risk of damage by the elements. 
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Table 3.1: Summary of Survey Results for North Dam Settlement Gauges 

DATE NDS3 NDS1 NDS2 

Aug/93 1098.639 1098.501 1098.613 

July/94 1098.637 1098.502 1098.589 

Aug/95 1098.690 1098.545 1098.663 

July/96 1098.637 1098.493 1098.609 

Aug/97 1098.637 1098.496 1098.618 

Oct/98 1098.627 1098.482 NA 

Oct/02 1098.619 1098.481 1098.607 

Jun/05 1098.637 1098.479 1098.587 

Jun/06 1098.63 1098.45 1098.57 

Aug/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 

 

Historically, there has been seepage along an 80 m zone of the downstream toe of the dam on 

both sides of the valley. This seepage is collected at a monitoring station referred to as MH-02 

(Photos 4 and 5) and is a combination of groundwater discharge from the surrounding hillsides to 

the west and minor seepage flow from the impoundment. 

The water levels in the piezometers are recorded monthly when accessible and the 2013 data are 

presented in Appendix B. Levels recorded in June 2013 are plotted on the dam section shown on 

Figure 4. The seasonal fluctuations recorded this year in the piezometric levels are generally 

consistent with those in previous years and are within acceptable tolerance limits. 

At the east end of the North Dam, the tailings surface remains about 1.5 m below the crest. The 

tailings surface at the west end of the dam is just below the crest elevation. Most of the tailings 

within the TMF lie within the northern half of the impoundment upstream of the cofferdam. The 

tailings adjacent to the western end of the North Dam are covered with a 100 mm thick layer of 

gravel to control wind swept tailings migration.  

Recommendations 

SRK makes the following recommendations: 

 Continue to take monthly water level readings from the top of the 2-inch diameter plastic 

piezometers inside the casing in accordance with the OMS manual.  Water levels should not 

be measured from the rim of the steel casing. 

 As Teck has decided to adopt the new datum for the site, the conversion from depths to 

elevation in future should be carried out using the new 2013 datum.  
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 During the construction season in 2014, SRK recommends that readings be taken of the 

settlement gauges on the North dam and converted to the new datum. 

 Continue to monitor the flow at MH-02 monthly and collect water quality samples in 

accordance with the OMS and the water licence. 

3.3 North Creek Dyke and Second Crossing 

3.3.1 Observations 

At the time of the inspection, the water level in the pond behind the North Creek Dyke was about 

300 mm above the invert of the lower 600 mm culvert (Photo 6). No significant debris had 

accumulated around the inlet of the upper 600 mm culvert. A site plan and a number of sections 

of the North Creek Dyke are shown in Figures 5 to 8.  

No tension cracks were noted on the dam crest and the upstream and downstream faces were 

stable. Sandbags that had been placed around the inlets to the three culverts were still in place 

(Photo 6). No signs of deformation or abnormal settling were rated. 

Vegetation is taking hold on the downstream face of the dyke. No significant rills or erosion gullies 

were evident on the face (Photo 7).  

There has been no change in the condition of the three overflow pipes (Photo 7) and an 

inspection of the buried joint between the 1200 mm and 1000 mm pipe found that it has remained 

secure. Flow through the lower 600 mm pipe is shown on Photos 8 and 9. 

Below the North Creek Dyke is a second crossing consisting of a single 900mm diameter CMP 

culvert. There are in fact two culverts but the lower one is blocked off and is not used (See 

Photo 10). A number of large boulders lie at the entrance to the culvert but do not significantly 

reduce the inflow capacity of the culvert. 

The downstream face of the road fill is stable and there is little evidence of any significant erosion 

or sloughing. Historically, runoff from the roadway has caused erosion gullies to develop in the fill 

above the pipes. However since runoff management berms were installed by Teck several years 

ago, the erosion has stabilized. 

3.3.2 Recommendations 

The North dyke is scheduled for removal this year and the resulting channel would be riprapped.  

However until this occurs, monthly inspections should be made of the site to ensure no blockage 

of the culverts has occurred.  Remove any debris that accumulates at the inlet to the lower 600 

mm dia. culvert at the North Creek Dyke when needed. 

Monthly inspections should also be made of the sideslopes at the second crossing in North Creek 

to ensure there are no blockages.  
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3.4 South Dam 

3.4.1 Observations 

In 2010, Teck carried out an upgrade to the interceptor ditch along the eastern flank of the TMF. 

This work involved clearing the vegetation from the ditch and building an access road on the 

downhill side of the ditch. The work significantly improved the hydraulic capacity of the ditch and 

provided easier access for ongoing inspections and maintenance.  As shown on Photo 11, the 

ditch is clear of vegetation and debris. 

In 2009, Teck approved remedial work associated with the cofferdam, which involved pulling back 

the sideslopes near the inlet to ensure free drainage through the culvert and stabilize the slopes. 

An inspection of the sluice gate and the cofferdam in 2013 showed that the inlet had remained 

clear of debris and the sideslopes showed very little erosion (Photos 12 and 13). At the time of 

our inspection, ponded water covers about 50 percent of the tailings surface (Photo 14).  

A plan and section of the South Dam are shown in Figures 9 and 10. 

Each year Teck siphons water from the Tailings Pond to the Reclaim Pond to control the water 

level in the tailings impoundment. The level of the ponded water behind the South Dam during 

our inspection was about El. 1094 m and there was some flow discharging through the overflow 

spillway into the Reclaim Pond.  In preparation for the dam decommissioning in 2014, extra 

pumping effort brought the pond level down to about El 1088 by October as shown in Photo 20. 

At the time of our inspection, the cover over the outlet pipe in the decant tower was still in place 

but we understand that the cover has since been removed in preparation for the 2014 

decommissioning.   

Piezometric levels in the South Dam for the month of June are shown in Figure 10. A plot of the 

changes in piezometric levels in the piezometers at the toe of the South Dam compared with the 

fluctuating tailings pond level is shown in Figure 11. The piezometric levels have remained below 

the maximum safe level for each of the three piezometers. The steel caps for these piezometers 

historically rotate due to movement and place pressure of the plastic pipes. This was observed 

again this year (Photos 15 and 16).  

As expected the levels in the piezometers along the centreline of the dam fluctuate with the water 

level in the tailings pond. As the water level in the pond drops there is a corresponding drop in the 

piezometric levels.  The relationship between the water level in the tailings pond and the 

piezometric levels at the toe of the South Dam are shown on Figure 12.  

There has been no significant erosion on the downstream face of the dam. 

The crest of the South Dam shows no signs of settlement or bulging. The buttress at the toe of 

dam shows no signs of instability, settlement or movement.   
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3.4.2 Recommendations 

In 2014, Teck has scheduled the removal of the South Dam.  As such a number of 

recommendations, which have been made in previous years, will be made redundant: 

 Piezometric readings should continue to be taken up to and during the dam 

decommissioning.  Rapid drawdown of the pond to accommodate the dam removal may 

cause unstable conditions to occur on the upstream face of the South Dam.  Therefore 

monitoring of the piezometers during the pond drawdown must be carried out to ensure the 

integrity of the dam during decommissioning. Once the dam is removed no new piezometers 

are planned.    

 Water levels in the piezometers must be taken from the tops of the PVC pipe and not the rim 

of the steel protective caps.   

 Monthly inspections of the inlet and outlet ends of the sluice gate culvert at the cofferdam to 

be carried out up to the final removal of the cofferdam;  

 No longer required after dam removal (Readings from the shallow piezometer adjacent to 

SDW 5A and 5B (now marked ―Do Not Use‖)); 

 No longer required after dam removal (Remove debris around and inside inlet to spillway 

culverts); 

 No longer required after dam removal (Monitor undercutting of the spillway culverts at the 

outlet end);  

 No longer required after dam removal (Monitor the erosion gullies in the toe buttress. 

 No longer required after dam removal (Ensure protective caps around the three piezometers 

at the toe are not touching the PVC pipes). 

 No longer required after dam removal (Inspect (monthly from May to December) the inlet side 

of the culvert at the southern end of the east interceptor ditch. Remove buildup of debris if 

needed). 

3.5 Reclaim Dam 

3.5.1 Observations 

A plan and section of the Reclaim Dam are shown on Figures 13 and 14. A photo looking north 

over the Reclaim Dam in June 2013 is shown in Photo 17.  A view along the crest of the dam and 

the upstream face also in June 2013 is shown Photo 18. 

No cracks or signs of settlement were observed on the crest of the dam. The toe buttress, which 

was built in March 1992, and extended in September 1994, is stable. The upstream and 

downstream faces of the Reclaim Dam show no signs of surficial movement or erosion. 

The level of the water in the Reclaim Pond on June 2013 was El. 1078.79 m. 
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Seepage continues to discharge along the toe buttress and is funnelled into the V-notch weir at 

MH 07 (Photo 23). 

Piezometric levels recorded for RDW-2A, 2B, 2C, 3A, 3B, GW1A and 1B in June, 2013 are 

shown in Figure 14, and are below the trigger levels outlined in the OMS. 

Teck has surveyed the settlement gauges on the Reclaim Dam since August 1993. Historical 

survey results are as follows: 

Table 3.2: Summary of Survey Results for Reclaim Dam Settlement Gauges 

DATE RDS1 RDS2 RDS4 

Aug/93 1082.670 1082.435 1082.390 

July/94 1082.655 1082.409 1082.368 

Aug/95 1082.646 1082.392 1082.349 

July/96 1082.642 1082.398 1082.359 

Aug/97 1082.643 1082.400 1082.364 

Oct/98 1082.650 1082.413 1082.369 

Oct/02 1082.648 1082.401 1082.370 

Jun/05 1082.657 1082.422 1082.379 

Jun/06 1082.67 1082.41 No reading 

Aug/07 1082.675 1082.44 1082.39 

June/08 1082.65 1082.42 1082.37 

June/09 1082.66 1082.41 1082.37 

June/10 1082.68 1082.44 1082.40 

 

No settlement readings were taken in 2011, 2012 or 2103.  The Reclaim dam would be removed 

in 2014 as part of the TMF decommissioning.  Photos 19 and 20 were taken at the end of 

September 2013 when the pond level was at El. 1076.63.  Photos 21 and 22 of the Reclaim pond 

and the South Pond were taken several weeks later.  Photos of the toe buttress at the Reclaim 

dam and the outlet of the spillway pipes at the Reclaim are provided in Photos 23 and 24. 

3.5.2 Recommendations 

As part of the construction scheduling for the TMF decommissioning, SRK prepared a water 

balance as a guide for managing the drawdown.  Details of this water balance are provided in 

Appendix G of the TMF decommissioning design report.  Until the Reclaim Dam is removed, the 

water level in the Reclaim Pond should be maintained at or lower than El. 1079.0 m to provide an 

adequate safety factor for embankment stability. Monitoring of the seepage at the toe, flow 

measurement and water quality sampling should also continue until the dam is removed.   
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Teck should continue to monitor the water levels in the piezometers monthly until the dam is 

removed. 

In addition to the above, the following recommendations are made: 

 No longer required after dam removal Record pond level during and following any rainstorm 

event irrespective of whether it meets the regular monitoring schedule. Record pond levels 

during freshet. 

 No longer required after dam removal When taking water level readings in the pump house 

check for ice and make visual estimates of the pond level. 

 No longer required after dam removal Inspect and adjust where necessary all the protective 

steel caps so that the settlement gauges are not touching the inside of the caps. 

3.6 Reclaim Dam Spillway and Exit Chute  

3.6.1 Observations 

There is one section along the south side of the exit chute from the spillway (See Photo 25) 

where the riprap erosion protection does not provide sufficient freeboard for the design flood 

event.  

3.6.2 Recommendations 

As this chute will be removed during the TMF decommissioning, no action is recommended. 

3.7 Camp Creek Diversions 

3.7.1 Observations 

A layout of the Camp Creek Diversion is shown on Figure 15. 

Teck installed a seasonal water level recorder, a staff gauge and a datalogger in Camp Creek 

upstream of the Reclaim Dam spillway (Photos 26 and 28). The recorder collects stream flow and 

runoff data that will be used to confirm design flood estimates for the site.  

In 1993, a quarter-round corrugated sheets were installed along the eastern wall of the diversion 

to provide additional protection against erosion (Photo 27 and 29). The fill placed in behind these 

sheets initially settled and tension cracks developed. Despite these developments, the cracks 

have ―healed‖ and the bank has remained stable with no significant subsidence. 

Minor erosion of the channel sideslopes has occurred in a number of locations along the channel. 

No major failure of the bank slope was observed. 

3.7.2 Recommendations 

As the diversion would be removed in the summer and fall of 2014, the following 

recommendations would only be applicable before the diversion is removed: 
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 Continue to monitor the sideslopes monthly for signs of erosion and instability including the 

steel plates and the backfill. 

 Monitor the channel during the winter months for any signs of abnormal glaciation and be 

prepared to mobilize equipment to the site if ice build-up is significant.  

 Collect flow data prior to and during this year’s freshet. Spot measurements on the staff 

gauge should also be made prior to and during peak flows this year. 

3.8 Burnick Waste Dump 

3.8.1 Observations 

SRK inspected the Burnick waste dump at the 1200 portal. No further disturbance of the crest of 

waste dump and no major toe movement or bulging was noted. 

3.8.2 Recommendations 

SRK recommends that no waste be placed on the crest of this dump and that Teck continue to 

inspect the slope for any sign of vertical settlement or displacement. 

SRK also recommends that Teck make annual checks of the slide area at the toe of the dump for 

any sign of further movement. 

 
This report, 2013 Sa Dena Hes Annual Geotechnical Inspection, was prepared by 
 
 
 
 
 
 
 
 
      
Peter Healey, P.Eng 
 
 
 
 
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 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 circumstance 
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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Photo1 : View of the Tailings Management Facility from Jewelbox Waste Rock Dump 

 

Photo 2: View west along the North Dam Crest 
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Photo 3: Protective Steel Cap over the NDW-2A Piezometer in the North Dam 

 

Photo 4: Monitoring point at the downstream toe of the North Dam (MW-02) 
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Photo 5: View of the downstream face of the North Dam 

 

Photo 6: Inlet Culverts at the North Creek Dyke 
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Photo 7: Outlet culverts at the North Dyke 

 

Photo 8: Main outlet culvert at the North Creek Dyke 
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Photo 9: Flow at the outlet from the main 600mm culvert at the North Creek Dyke 

 

Photo 10:Outlet at the Second crossing in North Creek 
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Photo 11: Upper interceptor ditch above the northern end of the TMF 

 

Photo 12: Cofferdam 
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Photo 13:Sluice gate at cofferdam XX 

 

Photo 14: View north over the ponded water above the cofferdam 
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Photo 15: Piezometers  and vegetation the downstream toe of the South Dam 

 

Photo 16: Piezometers 4A, 4B and 4C at the toe of the South Dam. 
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PMH 1CT008.041_SDH_Geot_Insp_Photo log_20140212_rev2 March 2014 

 

Photo 17: View north over the reclaim pond XX 

 

Photo 18:View along the upstream face of the Reclaim Dam in June 2013 
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Photo 19:View of the reclaim pond in September 2013 

 

Photo 20: View of the pond behind the South Dam in September 2013 
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Photo 21: View of the reclaim pond in October 2013 

 

Photo 22: View of the ponded water behind the South Dam in October 2013.  Decant tower on the 
left 
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Photo 23: Toe buttress at the Reclaim Dam 

 

Photo 24: Outlet of the two 1200 mm culverts at the Reclaim Dam 
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Photo 25: Syphon outlets in the exit chute below the Reclaim Dam 

 

Photo 26: Inlet of the two 1200 mm dia culverts at the Reclaim Dam 
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Photo 27: Steel pipe armouring in Camp creek looking south 

Photo 28: Water level logger in Camp creek. 
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Photo 29: More sidehill armouring in Camp Creek looking north. 
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24-Sep-13 25-Sep-13 26-Sep-13 27-Sep-13 28-Sep-13 30-Sep-13 16-Oct-13 18-Oct-13 20-Nov-13 1-Dec-13

North Dam

1 NDW-3A 7.35 7.32

2 NDW-3B 5.14 5.14

3 TH-14-91 10.87 10.84

4 NDW-1A 10.56 10.51

5 NDW-1B 8.02 8.02

6 NDW-2A 7.62 7.59

7 NDW-2B 5.12 5.13

8 NDW-4A 2.99 2.9

Pond level

Reclaim Dam

1 RDW-1C 14.2 14.04 14.05

2 RDW-1B 13.54 13.48 13.47

3 RDW-1A 9.47 9.46 9.46

4 RDW-2C note 1 16.73

5 RDW-2B 14.11 14.21

6 RDW-2A 12.15 12.15

7 RDW-4B 9.79 9.64

8 RDW-4A 8.31 8.3

9 TH-18-91 13.19 13.12

10 TH-21-91 4 3.94

11 RDW-3A 2 1.94

12 RDW-3B 2.32 2.26

13 GW-1B 2.91 2.95

Pond level 1076.365 1076.41 1076.43 1076.44 1076.43 1076.39 1076.63 1076.87

South Dam

1 SDW-1A 5.38 5.31

2 SDW-1B note 5 note 5

3 SDW-2A 10.5 10.5

4 SDW-2B 8.2 8.12

5 SDW-3A 13.01 13.65

6 SDW-3B 11.94 12.37

7 SDW-5A 9.61 9.76

8 SDW-5B 7.08 note 5

9 SDW-4A 4.7 4.6

10 SDW-4B 3.06 3.09

11 SDW-4C 2.5 2.48

Pond level 1089.33 1088.23

note 1 no date recorded for the readings

note 2 caretaker unable to take a reading because either the piezometer is plugged or drifted over with snow.

note 3 well was muddy

note 4 ice plug in well

note 5 dry, sensor sounded

NO WATER AGAINST DAM
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13-Jan 13-Feb 13-Mar 13-Apr 13-May 13-Jun 10-Jul-13 16-Jul-13 18-Jul-13 30-Jul-13 13-Aug-13 10-Sep-13

North Dam

1 NDW-3A 7.45 7.67 8.1 8 7.7 6.75 7.25 7.4 7.48

2 NDW-3B 5.14 5.14 5.13 5.13 5.08 5.01 5.14 5.14 5.14

3 TH-14-91 11.21 11.28 10.42 10.32 10.28 10.7 10.77 10.85 10.94

4 NDW-1A 9.32 9.51 11.26 11 10.44 9.83 10.49 10.6 10.67

5 NDW-1B 11.11 10.01 7.93 7.98 8.03 8.02

6 NDW-2A 8.54 9.01 9.23 9.2 8.22 6.6 7.57 7.72 7.86

7 NDW-2B 5.34 5.67 5.8 5.81 5.69 4.98 note 5 5.12

8 NDW-4A 3.12 3.34 3.6 3.32 3.07 2.38 3 3.09 3.13

Pond level

Reclaim Dam

1 RDW-1C 10.24 10.36 10.55 9.21 9.23 9.33 11.62 11.56 11.7 10.65 13.52

2 RDW-1B 13.08 13.4 13.6 13.5 13.41 12.25 11.1 11.01 11.16 12.06 12.96

3 RDW-1A 13.72 14 14.18 14.03 13.92 12.8 9.49 9.48 9.49 9.55 13.5

4 RDW-2C 12.36 12.36 12.3 12.2 12.1 12.01 15.42 15.28 15.36 15.71 16.23

5 RDW-2B 14 14.1 14.16 13.02 13.25 13.3 12.71 12.69 12.71 13.03 13.57

6 RDW-2A 16.42 16.48 17 16.81 16.56 15.75 12.09 12.1 12.11 12.13 12.15

7 RDW-4B 8.32 8.32 note 4 10.05 8.13 6.92 7.28 8.21 8.26 9.13

8 RDW-4A note 4 7.43 7.22 8.22 8.18 7.7 8.24 8.26

9 TH-18-91 13.2 13.25 13.29 13.1 12.06 11.9 11.02 10.97 11.06 11.89 12.67

10 TH-21-91 3.1 3.12 3.16 3.18 3 2.99 2.3 2.27 2.34 2.97 3.58

11 RDW-3A 1.46 2 2.14 1.99 1.76 0.95 0.25 0.21 0.28 0.91 1.55

12 RDW-3B 3.1 3.18 3.6 2.86 2 1.42 0.93 0.9 0.95 1.42 1.91

13 GW-1B 3.14 3.1 2.47 2.52 2.43 3 3.15 3.1 3.07 3.42 2.94

Pond level 1081.03 1081.03 1076.67 1076.94 1077.44 1078.79 1080 1079.85 1079.77 1079.3 1078.42 1077.15

South Dam

1 SDW-1A note 4 note 1 5.24 5.25 5.24 5.34

2 SDW-1B 4.6 3.76 3.39 note 5 note 5 note 5 3.33 3.38 note 5

3 SDW-2A 12.3 12.3 12.26 12.28 8.04 6.51 7.56 8.61 8.74 9.25 9.9 10.27

4 SDW-2B 7.7 7.76 7.18 7.1 6.18 6.16 7.71 8.12 8.12 8.12 8.12 8.12

5 SDW-3A 12.3 12.32 12.3 12.28 11.76 10.43 11.32 11.86 11.91 12.36 12.82 13.04

6 SDW-3B 12.28 11.54 10.68 10.59 10.95 10.97 11.33 11.67 11.87

7 SDW-5A 8.11 7.76 7.5 3.42 6.02 3.88 6.68 7.57 7.69 8.33 8.86 8.76

8 SDW-5B 5.33 6.27 6.77 7.11 dry dry 7.33 7.33 note 5

9 SDW-4A note 2 note 2 1.4 1.53 1.8 1.88 2.38 3.23 4.08

10 SDW-4B note 2 note 2 2.37 2.17 2.32 2.35 2.62 2.89 3.03

11 SDW-4C note 2 note 2 2.07 2.05 2.18 2.19 2.41 2.89 2.74

Pond level 1090.35 1090.75 1089 1090.27 1091.22 1094.42 1091.14 1090.59 1090.52 1089.79 1089.38 1089.38

note 1 no date recorded for the readings

note 2 caretaker unable to take a reading because either the piezometer is plugged or drifted over with snow.

note 3 well was muddy

note 4 ice plug in well

note 5 dry, sensor sounded

NO WATER AGAINST DAM
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Jan Feb March April May June July Aug Sept Oct Nov Dec

North Dam note 1 note 1 note 1 note 1 note 1 note 1 note 1 note 1 note 1 note 1 note 1

1 NDW-3A 7.75 8.00 7.95 7.90 7.00 7.33 7.30 7.29 7.34 7.38 7.36

2 NDW-3B 5.14 5.14 5.06 5.04 5.07 5.11 5.12 5.13 5.13 5.13 5.13

3 TH-14-91 10.99 11.29 11.31 11.37 10.29 10.78 10.89 10.98 10.95 10.97 11.02

4 NDW-1A 10.86 10.90 11.06 11.17 10.00 10.55 10.76 10.66 10.68 10.70 10.86

5 NDW-1B 9.76 8.05 7.79 7.49 7.90 7.98 7.80 7.97 8.04 8.17 9.04

6 NDW-2A 8.71 9.05 9.09 9.15 6.98 7.84 7.77 7.98 8.02 8.22 8.22

7 NDW-2B 4.88 5.19 5.10 4.95 5.00 5.02 5.08 5.10 5.03 5.00 5.01

8 NDW-4A 3.65 3.45 3.25 3.21 2.60 2.96 3.00 3.07 3.04 3.01 2.99

Pond level NO WATER AGAINST DAM

Reclaim Dam

1 RDW-1C 8.49 8.79 9.35 9.45 9.37 9.40 9.45 9.45 9.45 9.46

2 RDW-1B 13.46 13.45 13.51 13.58 12.24 11.14 11.76 12.31 12.51 12.76 12.89

3 RDW-1A 14.01 14.07 14.07 14.08 12.66 11.65 11.91 12.83 12.87 13.03 13.68

4 RDW-2C 12.27 12.19 12.23 12.42 12.01 12.09 13.00 13.33 12.99 13.00 13.00

5 RDW-2B 16.00 11.24 12.31 14.13 13.19 12.82 13.12 13.43 13.56 13.85 13.88

6 RDW-2A 16.46 17.00 16.92 16.86 15.77 15.19 12.03 10.04 16.12 16.40 16.36

7 RDW-4B 9.17 10.23 note 2 note 2 8.22 5.29 6.19 8.17 8.19 8.22 8.32

8 RDW-4A note 3 8.56 note 2 note 2 7.77 5.33 7.13 8.43 8.57 8.77 9.02

9 TH-18-91 13.56 13.20 13.16 13.14 11.97 11.15 11.92 12.10 12.65 13.05 13.16

10 TH-21-91 3.16 3.20 3.18 3.16 3.73 2.46 2.85 3.16 3.04 3.06 3.05

11 RDW-3A 1.52 1.84 1.80 1.67 0.93 0.36 0.86 1.09 1.06 1.05 1.05

12 RDW-3B 2.17 2.34 2.30 2.26 1.47 1.01 1.12 1.54 1.57 1.69 2.01

13 GW-1B 2.96 2.90 2.86 2.86 3.02 2.95 3.14 3.97 3.67 3.42 3.16

Pond level 1077.09 1077.09 1077.09 1077.09 1078.96 1079.61 1078.96 1078.51 1076.67 1076.67 1076.67

South Dam

1 SDW-1A 5.00 4.70 note 4 note 4 5.08 5.24 5.30 5.39 5.32 5.37 5.16

2 SDW-1B 3.39 3.39 4.67 3.43 3.40 3.40 3.39 3.40 3.44 3.40

3 SDW-2A 13.16 note 2 note 2 note 2 6.76 7.00 7.24 7.50 8.67 8.75 12.34

4 SDW-2B note 2 note 2 note 2 note 2 6.45 7.00 7.33 7.57 7.69 8.02

5 SDW-3A note 2 note 2 note 2 note 2 12.27 10.70 10.98 11.33 11.62 12.03 12.30

6 SDW-3B 11.76 12.06 12.16 12.37 12.57 10.49 10.90 10.86 10.99 11.27 11.48

7 SDW-5A note 2 note 2 note 2 note 2 4.08 5.29 5.90 6.10 6.45 6.97 8.22

8 SDW-5B note 2 note 2 note 2 note 2 6.40 5.33 6.10 7.17 7.01 7.00 6.80

9 SDW-4A note 2 note 2 note 2 note 2 1.07 1.03 1.52 2.07 2.23 3.43 3.40

10 SDW-4B note 2 note 2 note 2 note 2 2.33 2.48 2.50 2.55 2.57 2.67 2.70

11 SDW-4C note 2 note 2 note 2 note 2 2.01 2.19 2.30 2.38 2.35 2.45 2.32

Pond level 1089.00 1089.00 1089.00 1089.00 1092.31 1092.21 1092.20 1092.20 1089.00 1089.00 1089.00

note 1 no date recorded for the readings

note 2 caretaker unable to take a reading because either the piezometer is plugged or drifted over with snow.

note 3 well was muddy

note 4 ice plug in well
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Jan Feb March April May June July Aug Sept Oct Nov Dec

North Dam 21-Jan-11 12-Feb-11 13-Mar-11 5-Apr-11 23-May-11 23-Jun-11 18-Jul-11 22-Aug-11 19-Sep-11 8-Oct-11 15-Nov-11 5-Dec-11

1 NDW-3A 7.94 7.83 8.04 8.28 7.03 6.82 7.02 7.32 7.21 7.10 7.26 7.46

2 NDW-3B 5.08 5.08 5.10 5.10 5.12 5.14 5.14 5.13 5.13 5.12 5.13 5.14

3 TH-14-91 11.30 11.17 11.42 11.63 11.02 10.15 10.43 10.68 11.01 11.72 11.48 10.93

4 NDW-1A 11.17 11.07 11.30 11.49 10.79 9.71 10.03 10.41 10.68 10.26 10.43 10.75

5 NDW-1B 8.13 8.06 8.22 8.97 8.45 8.00 7.98 7.98 8.45 8.96 9.47 9.90

6 NDW-2A 9.22 8.97 9.56 9.71 7.03 6.65 7.00 7.61 7.45 7.25 7.82 8.36

7 NDW-2B 5.08 5.07 5.10 5.11 5.10 5.10 5.08 5.07 5.06 5.06 4.97 4.73

8 NDW-4A 3.33 3.32 3.34 3.32 2.80 2.19 2.46 3.02 2.45 2.83 2.92 3.01

Pond level n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a

Reclaim Dam

1 RDW-1C 9.51 9.50 9.50 9.48 9.40 9.38 9.40 9.42 9.42 9.41 9.43 9.46

2 RDW-1B 13.12 13.22 13.34 14.06 13.07 12.39 12.01 11.78 11.89 12.10 12.67 13.13

3 RDW-1A 13.52 13.65 13.85 14.00 13.10 12.38 12.29 12.25 12.32 12.57 12.40 13.74

4 RDW-2C 12.35 12.41 note 1 12.19 12.10 12.00 12.01 12.03 12.16 12.29 12.45 12.96

5 RDW-2B 13.77 13.80 note 1 14.10 13.76 13.48 13.40 13.31 13.17 13.12 13.42 13.90

6 RDW-2A 16.21 16.40 16.61 16.68 16.05 15.87 15.62 15.55 15.62 15.82 16.08 16.34

7 RDW-4B 8.27 8.32 8.36 note 1 8.35 8.29 8.32 8.37 8.39 8.52 8.46 8.41

8 RDW-4A 9.60 9.65 9.71 note 1 8.56 8.39 8.36 8.33 8.37 8.50 9.27 10.00

9 TH-18-91 12.92 12.97 13.14 25.90 16.02 12.14 11.73 11.60 11.72 11.92 12.67 13.91

10 TH-21-91 3.69 3.82 4.00 4.00 3.61 3.10 2.81 2.73 2.79 2.92 3.00 3.10

11 RDW-3A 1.77 note 1 note 1 note 1 1.10 1.01 0.91 0.69 0.75 0.88 0.92 1.04

12 RDW-3B 2.08 2.16 2.26 7.00 1.62 1.57 1.37 1.25 1.31 1.40 1.90 2.02

13 GW-1B 2.94 2.96 2.92 3.02 2.98 2.94 2.98 3.06 3.00 2.93 2.96 3.02

Pond level 1076.00 1076.00 1076.00 1076.00 1078.00 1078.15 1078.45 1078.91 1078.72 1078.65 1076.94 1076.67

South Dam

1 SDW-1A 5.71 6.00 6.50 6.10 5.71 5.20 5.16 5.14 5.08 5.07 5.06 5.10

2 SDW-1B 3.35 3.35 3.35 3.35 3.17 3.15 3.15 3.41 3.39 3.38 3.38 3.36

3 SDW-2A note 1 note 1 note 1 note 1 8.79 8.66 8.60 8.52 8.48 13.14 13.10 13.08

4 SDW-2B note 1 note 1 note 1 note 1 8.45 8.15 8.14 8.14 8.12 8.12 8.10 8.08

5 SDW-3A 13.23 13.35 13.47 note 1 12.01 11.46 12.01 14.96 13.97 12.40 12.38 12.34

6 SDW-3B 12.37 12.42 12.52 note 1 12.13 12.07 12.00 11.85 11.71 11.68 11.62 11.58

7 SDW-5A note 1 note 1 note 1 note 1 6.44 6.26 7.00 7.42 7.66 8.44 8.42 8.40

8 SDW-5B note 1 note 1 note 1 note 1 7.41 7.38 7.27 7.15 6.01 5.97 5.92 5.80

9 SDW-4A note 1 note 1 note 1 note 1 2.25 2.20 2.13 2.11 2.45 2.75 2.72 2.70

10 SDW-4B note 1 note 1 note 1 note 1 2.90 2.76 2.70 2.68 2.69 2.78 2.76 2.74

11 SDW-4C note 1 note 1 note 1 note 1 2.70 2.42 2.38 2.33 2.52 2.24 2.22 2.18

Pond level 1091.75 1091.75 1091.75 1091.75 1090.75 1091.04 1089.00 1089.00 1089.00 1089.00 1089.00 1089.00

note 1 caretaker unable to take a reading because either the piezometer is plugged or drifted over with snow.

note 2 caretaker unable to reach ponds because the snow is like sugar thus dangerous to snowmobile on.
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Jan Feb March April May June July Aug Sept Oct Nov Dec

North Dam 13-Jan-10 16-Feb-10 11-Apr-10 4-May-10 15-Jun-10 20-Jul-10 16-Aug-10 21-Sep-10 23-Oct-10 14-Nov-10 11-Dec-10

1 NDW-3A 7.45 7.80 7.35 7.25 7.10 7.35 7.61 7.63 7.65 7.71 7.70

2 NDW-3B 5.21 5.51 5.03 5.25 5.40 5.16 5.09 5.07 5.06 5.08 5.03

3 TH-14-91 10.21 10.12 12.44 11.02 10.47 10.54 10.96 11.01 11.08 11.12 11.10

4 NDW-1A 10.41 10.25 10.71 10.35 10.12 10.32 10.79 10.85 10.90 10.94 10.90

5 NDW-1B 10.25 7.86 7.95 7.90 7.98 7.97 7.96 7.95 7.95 7.94 7.94

6 NDW-2A 7.85 8.42 7.86 7.42 7.29 8.01 8.46 8.52 8.75 8.77 8.76

7 NDW-2B 5.10 5.12 5.10 5.10 5.11 5.00 4.93 4.95 5.02 5.06 5.03

8 NDW-4A 2.71 2.60 2.70 2.74 2.79 3.02 3.36 3.37 3.39 3.32 3.21

Pond level n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a

Reclaim Dam

1 RDW-1C 9.45 9.46 9.49 9.49 9.44 9.45 9.45 9.45 9.46 9.53 9.51

2 RDW-1B 11.17 11.30 11.68 11.49 11.23 12.17 12.72 12.79 12.43 13.01 13.00

3 RDW-1A 12.40 11.69 12.25 12.00 11.60 12.58 12.56 12.91 13.38 13.40 13.38

4 RDW-2C 12.62 12.84 12.21 12.23 12.24 12.25 12.29 12.27 12.25 12.25 12.20

5 RDW-2B 12.45 12.55 13.20 12.82 12.69 13.00 13.14 13.48 13.67 13.70 13.60

6 RDW-2A 15.00 14.42 15.30 15.01 14.63 14.67 15.35 15.49 15.98 16.00

7 RDW-4B 8.01 7.94 8.27 8.21 8.18 8.14 8.28 8.27 8.26 8.25 8.25

8 RDW-4A 8.45 6.87 8.07 7.92 7.72 8.00 8.42 8.99 9.52 9.56 9.54

9 TH-18-91 11.55 11.45 11.78 11.52 11.11 11.43 11.98 12.13 12.75 12.81 12.80

10 TH-21-91 2.35 2.10 2.83 2.53 2.37 2.97 3.03 3.27 3.57 3.61 3.60

11 RDW-3A 0.70 0.18 0.67 0.51 0.32 0.65 0.95 1.23 1.59 1.63 1.62

12 RDW-3B 1.00 0.64 1.05 1.00 0.85 1.01 1.39 1.72 1.94 2.00 2.00

13 GW-1B 2.41 2.30 2.61 2.82 3.05 3.05 3.04 3.02 3.00 2.98 2.97

Pond level 1079.04 1079.01 1078.46 1078.56 1078.28 1078.43 1078.70 1077.28 1076.20 1076.00 1076.00

South Dam

1 SDW-1A 5.00 4.61 6.57 6.40 5.10 5.25 5.48 5.52 5.61 5.67 5.63

2 SDW-1B 3.44 3.50 3.38 3.38 3.37 3.40 3.40 3.37 3.35 3.35 3.35

3 SDW-2A 7.87 10.56 10.58 9.11 7.96 9.31 9.39 9.57 10.35

4 SDW-2B 8.00 note 1 8.18 8.01 7.93 8.16 8.21 8.25 8.28

5 SDW-3A 11.45 note 1 12.81 12.00 11.28 11.37 12.29 12.43 13.06 13.10

6 SDW-3B 11.17 10.84 12.87 12.02 11.44 11.51 11.85 11.91 12.33 12.32

7 SDW-5A 7.15 8.14 6.11 6.31 7.02 8.54 8.61 8.92 8.99 8.95

8 SDW-5B note 1 note 1 1.62 5.03 4.99 5.16 7.42 7.40 7.35 7.35 7.31

9 SDW-4A note 1 note 1 1.91 1.45 1.39 2.06 0.74 3.42 3.92 4.01 3.95

10 SDW-4B note 1 note 1 2.60 2.50 2.42 2.56 2.86 2.92 3.08 3.12 3.00

11 SDW-4C note 1 note 1 2.35 2.25 2.19 2.39 2.66 2.73 2.87 2.97 2.94

Pond level 1091.25 1091.37 1091.25 1091.25 1091.75 1091.75 1091.75 1091.75 1091.75 1091.75 1091.75

note 1 caretaker unable to take a reading because either the piezometer is plugged or drifted over with snow.

note 2 caretaker unable to reach ponds because the snow is like sugar thus dangerous to snowmobile on.
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Jan Feb March April May June July Aug Sept Oct Nov Dec

North Dam note 1 note 1 note 1 13-Apr-09 18-May-09 13-Jun-09 20-Jul-09 6-Aug-09 24-Sep-09 23-Oct-09 15-Nov-09 9-Dec-09

1 NDW-3A 9.00 6.71 6.79 7.21 7.40 7.08 7.06 7.07 7.11

2 NDW-3B blocked 5.10 5.10 5.11 5.12 5.10 5.10 5.10 5.11

3 TH-14-91 15.34 10.45 10.19 10.71 10.84 10.65 10.67 10.70 10.71

4 NDW-1A blocked 10.21 9.91 10.43 10.60 10.33 10.33 10.35 10.37

5 NDW-1B blocked 7.94 7.95 8.02 8.17 7.94 7.95 7.97 10.97

6 NDW-2A 5.10 7.14 6.98 7.45 7.50 7.60 7.63 7.65 7.68

7 NDW-2B 9.86 5.12 5.12 5.11 5.10 5.05 5.10 5.12 5.10

8 NDW-4A covered 2.64 2.63 2.84 2.91 2.76 2.77 2.79 2.77

Pond level n.a. n.a. n.a. n.a n.a n.a n.a n.a n.a

Reclaim Dam

1 RDW-1C covered 9.32 9.42 12.10 12.16 9.47 9.46 9.45 9.43

2 RDW-1B covered 10.95 12.11 12.02 12.02 11.12 11.10 11.12 11.15

3 RDW-1A 16.00 11.01 12.50 10.10 12.31 12.10 12.10 12.10 12.15

4 RDW-2C 12.17 11.62 12.01 15.21 12.16 12.00 12.04 12.05 12.07

5 RDW-2B 13.46 11.65 12.75 13.01 13.16 12.97 12.95 12.93 12.95

6 RDW-2A 12.92 12.03 14.80 12.05 15.28 15.10 15.08 15.12 15.15

7 RDW-4B 12.54 7.45 7.81 8.60 8.07 8.02 8.00 8.05 8.07

8 RDW-4A 9.46 7.91 8.51 8.05 8.63 8.34 8.30 8.36 8.39

9 TH-18-91 12.40 11.23 13.12 11.17 11.98 11.65 11.69 11.68 11.70

10 TH-21-91 covered 2.10 2.75 2.86 2.98 2.65 2.67 2.67 2.70

11 RDW-3A covered 0.46 0.79 0.89 0.99 0.70 0.65 0.70 0.75

12 RDW-3B covered 0.91 1.29 1.31 1.45 1.23 1.11 1.24 1.26

13 GW-1B 1.19 2.08 2.98 2.25 2.27 3.50 2.67 2.43 2.51

Pond level 1079.09 1079.67 1069.05 1078.51 1078.71 1079.30 1079.08 1079.03 1079.00

South Dam

1 SDW-1A 5.95 5.81 5.18 5.17 5.23 5.10 5.10 5.10 5.12

2 SDW-1B 3.36 3.45 3.37 3.35 3.35 3.40 3.40 3.40 3.40

3 SDW-2A blocked 9.02 6.99 7.70 6.90 8.12 8.00 8.00 7.98

4 SDW-2B blocked 9.10 6.72 7.00 6.50 8.10 8.12 8.10 8.05

5 SDW-3A 3.20 8.02 10.31 10.28 10.16 11.47 11.45 11.44 11.40

6 SDW-3B blocked 8.00 10.88 10.44 10.34 10.73 11.70 11.70 11.67

7 SDW-5A blocked 7.12 4.19 4.65 4.21 7.07 7.05 7.03 7.00

8 SDW-5B 7.67 7.36 6.18 6.18 3.78 3.80 3.77 3.75

9 SDW-4A buried 1.33 1.69 1.16 1.08 1.70 1.69 1.68 1.68

10 SDW-4B buried 2.03 2.39 2.10 2.34 2.39 2.35 2.35 2.33

11 SDW-4C buried 1.98 2.09 2.05 2.06 2.00 2.03 1.99 1.96

Pond level 1093.07 1091.24 1093.85 1093.87 1093.87 1091.26 1091.20 1091.20 1091.20

note 1 No readings because the piezometers are burried in snow
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Jan Feb March April May June July Aug Sept Oct Nov Dec

North Dam 4-Jan-08 11-Feb-08 3-Mar-08 2-Apr-08 17-Jun-08 19-Jul-08 15-Aug-08 3-Sep-08 10-Oct-08 14-Nov-08 1-Dec-08

1 NDW-3A 7.30 7.34 7.35 7.33 6.85 6.93 7.02 7.13 7.11 7.10 7.10

2 NDW-3B 5.40 5.42 5.42 5.40 5.10 5.10 5.09 5.09 5.08 5.06 5.05

3 TH-14-91 11.70 11.75 11.71 11.70 10.62 10.62 10.63 10.64 10.57 10.55 10.51

4 NDW-1A 10.50 10.53 10.46 10.51 10.36 10.38 10.40 10.41 10.42 10.41 10.40

5 NDW-1B 8.15 8.19 8.12 8.15 7.93 7.94 7.95 7.97 10.98 7.96 7.95

6 NDW-2A 7.81 7.85 7.80 7.82 7.30 7.41 7.50 7.58 7.57 7.53 7.52

7 NDW-2B 5.80 5.83 5.75 5.80 5.10 5.11 5.12 5.11 5.10 5.09 5.10

8 NDW-4A 2.65 2.60 2.64 2.63 2.70 2.82 2.87 2.91 2.87 2.83 2.81

Pond level n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Reclaim Dam

1 RDW-1C 9.28 9.25 9.24 9.25 11.97 12.05 11.98 12.01 12.00 11.97 11.96

2 RDW-1B 11.70 11.57 11.65 11.63 11.69 11.98 11.70 11.71 11.69 11.67 11.61

3 RDW-1A 11.97 11.95 11.94 11.91 9.35 9.40 9.37 9.36 9.33 9.32 9.30

4 RDW-2C 11.71 11.67 11.68 11.65 15.03 15.16 15.02 15.14 15.07 15.05 15.00

5 RDW-2B 11.94 11.90 11.88 11.87 12.68 12.75 12.70 12.73 12.69 12.65 12.62

6 RDW-2A 14.51 14.50 14.48 14.49 11.93 12.08 11.96 12.02 12.00 11.97 11.93

7 RDW-4B 8.00 7.97 7.95 8.01 8.37 8.44 8.40 8.42 11.39 8.35 8.31

8 RDW-4A 8.11 8.07 8.05 8.10 8.00 8.05 8.02 8.02 7.97 7.94 7.91

9 TH-18-91 11.46 11.42 11.40 11.40 11.49 11.65 11.53 11.61 11.57 11.52 11.50

10 TH-21-91 2.11 2.11 2.10 2.12 2.56 2.81 2.57 2.79 2.68 2.63 2.60

11 RDW-3A 0.53 0.50 0.47 0.50 0.59 0.73 0.60 0.67 0.65 0.62 0.60

12 RDW-3B 1.00 0.98 0.97 0.98 1.11 1.22 1.13 1.20 1.15 1.10 1.01

13 GW-1B 2.24 2.21 2.20 2.14 2.21 2.25 2.22 2.24 2.24 2.20 2.18

Pond level 1079.13 1079.26 1079.31 1079.43 1078.91 1078.43 1078.97 1078.85 1078.87 1078.88 1078.93

South Dam

1 SDW-1A 5.80 5.81 5.80 5.80 5.09 5.12 5.20 5.31 5.28 5.30 5.27

2 SDW-1B 3.70 3.70 3.70 3.70 3.35 3.36 3.37 3.37 3.37 3.35 3.37

3 SDW-2A 10.01 10.02 10.00 10.11 7.06 7.23 7.51 8.08 8.10 8.12 8.14

4 SDW-2B 10.13 10.17 10.10 10.13 7.11 7.30 7.67 8.12 8.12 8.15 8.16

5 SDW-3A 12.12 12.18 12.13 12.14 10.10 10.41 10.65 11.17 11.14 11.20 11.21

6 SDW-3B 12.11 12.12 12.09 12.07 10.54 10.65 10.83 10.65 10.70 10.71 10.80

7 SDW-5A 8.02 8.04 8.00 8.05 4.35 4.89 5.35 6.30 6.35 6.40 6.44

8 SDW-5B 8.30 8.35 8.30 8.32 6.13 6.19 6.25 6.53 6.57 6.62 6.67

9 SDW-4A 4.03 4.05 4.00 4.09 1.00 1.23 1.57 1.79 1.80 1.83 1.87

10 SDW-4B 5.80 5.82 5.80 5.81 1.75 1.99 2.13 2.43 2.48 2.50 2.56

11 SDW-4C 5.47 5.49 5.47 5.48 1.75 1.98 2.14 2.18 2.20 2.25 2.30

Pond level 1094.70 1092.68 1092.65 1092.66 1094.06 1093.89 1093.57 1093.34 1093.30 1093.21 1093.12
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Jan Feb March April May June July Aug Sept Oct Nov Dec

North Dam 19-Jan-07 18-Feb-07 21-Mar-07 11-Apr-07 22-May-07 9-Jun-07 19-Jul-07 12-Aug-07 18-Sep-07 17-Oct-07 15-Nov-07 3-Dec-07

1 NDW-3A 7.28 7.26 7.25 7.69 7.77 6.66 6.77 6.99 7.14 7.35 7.30 7.32

2 NDW-3B 5.00 5.00 5.00 5.17 5.10 5.12 5.15 5.72 5.40 5.38 5.41

3 TH-14-91 11.00 11.02 11.00 11.31 11.84 10.30 10.25 10.10 10.71 11.75 11.72 11.73

4 NDW-1A 11.07 11.07 11.05 11.42 11.88 10.04 10.06 10.36 10.46 10.50 10.47 10.49

5 NDW-1B 7.77 7.69 7.70 7.81 7.92 7.93 7.95 7.96 8.13 8.12 8.15

6 NDW-2A 8.81 8.80 8.75 9.27 9.80 7.05 7.09 7.22 7.58 7.84 7.76 7.84

7 NDW-2B 4.70 4.68 4.70 4.97 5.08 5.08 5.04 5.02 5.66 5.81 5.75 5.80

8 NDW-4A 3.27 3.11 3.10 3.40 3.42 2.56 2.66 2.94 2.99 2.67 2.66 2.65

Pond level n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

Reclaim Dam

1 RDW-1C 9.41 9.40 9.38 9.39 9.40 9.44 9.56 9.86 9.44 9.40 9.40 9.30

2 RDW-1B 11.72 11.70 11.68 11.68 11.69 11.11 11.43 11.75 11.96 11.87 11.78 11.72

3 RDW-1A 11.89 11.85 11.86 11.88 7.01 11.56 11.92 12.17 12.06 12.03 11.98

4 RDW-2C 11.90 11.90 11.89 11.91 12.10 12.00 12.01 12.05 12.00 11.57 11.86 11.72

5 RDW-2B 12.76 12.75 12.73 12.72 12.72 12.29 12.36 12.75 12.96 12.80 12.36 11.94

6 RDW-2A 14.92 14.90 14.85 14.80 14.72 14.17 14.41 14.82 15.01 14.76 14.55 14.53

7 RDW-4B 8.32 8.32 8.31 8.54 8.90 8.14 8.17 8.22 8.26 8.24 8.12 8.01

8 RDW-4A 8.32 8.30 8.30 8.13 8.03 7.38 7.96 8.37 8.45 8.53 8.30 8.14

9 TH-18-91 11.60 11.57 11.53 11.45 11.32 11.08 11.08 11.07 11.89 11.86 11.52 11.48

10 TH-21-91 2.67 2.65 2.61 2.50 2.57 2.23 2.67 2.43 2.68 2.60 2.32 2.12

11 RDW-3A 0.79 0.75 0.71 0.77 0.87 2.07 0.71 0.79 0.82 0.80 0.72 0.50

12 RDW-3B 1.31 1.30 1.28 1.17 1.01 0.88 1.24 2.00 1.34 1.35 1.12 1.01

13 GW-1B 2.72 2.64 2.60 2.60 2.61 2.27 2.39 2.79 2.48 2.46 2.30 2.24

Pond level 1078.98 1078.98 1078.98 1079.02 1079.29 1079.09 1078.45 1078.32 1078.84 1078.98 1079.03 1079.14

South Dam

1 SDW-1A 5.37 5.35 5.32 5.30 5.28 3.39 5.02 5.07 5.33 5.82 5.82 5.80

2 SDW-1B 3.38 3.37 3.37 3.35 5.01 3.39 3.43 3.39 3.70 3.70 3.70

3 SDW-2A 7.00 6.97 6.95 6.94 6.91 6.90 6.88 7.22 9.10 9.97 10.02

4 SDW-2B 6.99 6.98 6.98 7.34 7.90 7.02 6.89 6.77 7.23 9.28 9.98 10.14

5 SDW-3A 10.38 10.35 10.33 10.47 10.98 10.10 10.22 10.32 10.63 11.67 11.85 12.12

6 SDW-3B 10.28 10.28 10.29 10.35 10.43 10.20 11.97 12.19 10.16 11.62 12.00 12.08

7 SDW-5A 5.00 4.97 4.89 4.96 5.13 4.23 4.29 4.41 5.38 7.11 7.56 8.00

8 SDW-5B 6.44 6.43 6.41 6.92 7.13 6.22 6.58 5.10 6.12 7.96 8.04 8.32

9 SDW-4A 0.91 0.90 0.90 0.93 0.98 0.66 0.88 1.16 1.15 2.01 3.16 4.02

10 SDW-4B 2.28 2.27 2.25 2.07 1.98 1.97 2.03 2.22 2.33 3.00 5.62 5.81

11 SDW-4C 1.92 1.90 1.88 2.01 2.49 1.92 1.97 2.01 2.20 2.87 5.38 5.46

Pond level 1093.86 1093.91 1093.96 1094.00 1094.02 not recorded 1094.66 1094.66 1093.56 1093.01 1093.01 1092.71
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Jan Feb March April May June July Aug Sept Oct Nov Dec

North Dam 30-Jan-06 9-Feb-06 13-Mar-06 19-May-06 13-Jun-06 5-Jul-06 14-Aug-06 15-Sep-06 15-Oct-06 1-Nov-06 12-Dec-06

1 NDW-3A 6.47 6.40 6.41 6.51 6.87 7.58 6.87 7.78 7.37 7.69 7.30

2 NDW-3B 4.08 4.01 4.00 4.17 5.11 4.99 5.11 5.05 5.04 5.17 5.00

3 TH-14-91 11.03 11.00 11.02 10.89 10.62 10.95 10.62 11.29 11.19 11.23 11.03

4 NDW-1A 10.80 10.77 10.74 10.40 10.35 10.78 10.35 11.22 11.12 11.15 11.08

5 NDW-1B 10.58 10.50 10.42 8.81 7.92 7.98 7.92 7.99 7.88 7.93 7.76

6 NDW-2A 8.80 8.78 8.71 8.17 7.28 8.06 7.28 9.06 8.89 8.88 8.85

7 NDW-2B 4.80 4.81 4.80 4.85 5.12 5.97 5.12 5.15 4.79 4.80 4.75

8 NDW-4A 3.08 3.03 3.07 2.99 2.66 3.38 2.66 3.44 3.42 3.51 3.40

Pond level

Reclaim Dam

1 RDW-1C 9.60 9.6 9.58 9.51 9.49 9.40 9.36 9.86 9.46 9.52 9.38

2 RDW-1B 12.30 12.32 12.30 11.67 10.62 11.88 11.92 11.95 11.95 11.92 11.76

3 RDW-1A 12.35 12.31 12.32 12.12 10.29 12.05 12.09 12.13 12.06 12.00 12.00

4 RDW-2C 12.34 12.37 12.35 12.31 12.10 11.35 12.03 12.07 12.04 12.02 11.98

5 RDW-2B 12.16 12.13 12.01 12.11 12.25 12.74 12.78 12.88 12.89 12.92 12.78

6 RDW-2A 10.00 10.17 10.15 11.16 14.23 14.56 14.95 15.03 15.00 14.98 14.93

7 RDW-4B 8.40 8.43 8.40 8.36 8.25 8.22 8.38 8.22 8.36 8.16 8.32

8 RDW-4A 8.65 8.71 8.70 7.96 6.65 8.53 8.47 8.42 8.39 8.35 8.33

9 TH-18-91 12.10 12.09 12.10 11.67 10.79 11.88 11.86 11.87 11.79 11.68 11.62

10 TH-21-91 2.97 2.95 2.91 2.32 1.96 2.78 2.76 2.83 2.72 2.70 2.70

11 RDW-3A 1.10 1.11 1.14 0.76 0.02 0.78 0.88 0.85 0.82 0.80 0.80

12 RDW-3B 1.56 1.52 1.50 1.11 0.75 1.39 1.39 1.40 1.32 1.28 1.30

13 GW-1B 2.79 2.82 2.80 2.72 2.65 2.72 2.67 2.66

Pond level 1079.83 1079.84 1079.80 1079.93 1080.39 1078.53 1078.65 1078.90 1078.94 1078.94

South Dam

1 SDW-1A 5.62 5.67 5.62 5.55 5.10 5.30 5.27 5.40 5.41 5.43 5.38

2 SDW-1B 3.60 3.60 3.60 3.54 3.86 3.89 3.37 3.37

3 SDW-2A 9.00 9.09 9.10 8.23 7.06 6.87 6.91 7.00 7.08 7.01 7.02

4 SDW-2B 9.20 9.23 9.20 8.20 7.10 7.00 7.16 6.97 7.01 6.92 7.00

5 SDW-3A 11.53 11.50 11.58 11.06 10.11 10.25 10.29 10.44 10.39 10.51 10.38

6 SDW-3B 11.46 11.50 11.50 11.21 10.55 10.40 10.43 10.27 10.33 10.40 10.30

7 SDW-5A 7.11 7.10 7.00 6.97 4.34 4.61 4.67 4.93 5.07 5.00 5.08

8 SDW-5B 7.81 7.84 7.80 7.11 6.13 6.53 6.54 6.55 6.46 6.57 6.45

9 SDW-4A 1.67 1.71 1.69 1.16 0.01 1.23 1.27 0.95 0.99 0.97 0.95

10 SDW-4B 2.60 2.65 2.60 2.32 1.74 2.42 2.40 2.30 2.35 2.32 2.30

11 SDW-4C 2.41 2.42 2.40 2.30 1.74 2.12 2.16 1.93 1.94 1.97 1.92

Pond level 1092.50 1092.80 1093.20 1093.60 1094.26 1094.16 1094.01 1093.54 1093.61 1093.78
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Jan April May June July Aug Sept Oct Nov Dec Jan Feb

North Dam 1/31/2005 4/30/2005 5/31/2005 6/30/2005 7/30/2005 8/16/2005 9/30/2005 10/14/2005 11/30/2005 12/31/2005 1/30/2006 2/9/2006

1 NDW-3A 8.25 8.02 7.69 7.25 7.49 7.46 5.73 7.60 7.10 6.62 6.47 6.40

2 NDW-3B 5.1 5.00 4.91 5.14 5.08 5.09 5.09 5.05 4.82 4.10 4.08 4.01

3 TH-14-91 11.98 11.93 11.87 11.97 11.01 11.22 11.31 11.16 11.06 11.03 11.00

4 NDW-1A 12.13 11.98 11.94 10.51 10.61 10.90 11.14 11.18 11.10 10.88 10.80 10.77

5 NDW-1B 8 8.13 8.84 8.01 8.00 8.02 7.97 7.97 7.84 7.62 10.58 10.50

6 NDW-2A 10.33 9.07 9.68 7.64 7.90 8.33 8.94 9.19 8.92 8.84 8.80 8.78

7 NDW-2B 5.13 5.13 5.04 5.11 5.11 5.10 5.07 5.01 4.96 4.82 4.80 4.81

8 NDW-4A 3.5 dry 3.57 3.38 2.98 3.18 3.35 3.48 3.44 3.16 3.10 3.08 3.03

Pond level

Reclaim Dam

1 RDW-1C 9.38 9.49 4.59 9.37 9.46 9.46 9.67 9.60 958.00 9.60 9.60 9.6

2 RDW-1B 13.01 12.92 12.88 11.92 11.24 11.24 12.23 12.31 12.28 12.24 12.30 12.32

3 RDW-1A 13.17 13.02 13.00 12.01 11.40 11.40 12.38 12.41 12.40 12.36 12.35 12.31

4 RDW-2C 11.9 12.00 12.10 12.03 12.06 12.28 12.07 12.03 11.76 11.68 12.34 12.37

5 RDW-2B 13.59 13.45 13.49 12.66 12.46 12.89 13.01 13.09 13.10 13.15 12.16 12.13

6 RDW-2A 15.71 14.91 15.41 14.52 12.29 12.62 15.14 15.23 15.12 15.06 10.00 10.17

7 RDW-4B 8.51 dry 8.41 8.30 8.37 8.26 8.33 8.36 8.36 8.36 8.38 8.40 8.43

8 RDW-4A 9.32 8.57 8.87 8.27 7.74 8.57 8.65 8.67 8.60 8.62 8.65 8.71

9 TH-18-91 12.82 12.72 12.70 11.77 11.26 11.96 12.14 12.17 12.12 12.11 12.10 12.09

10 TH-21-91 3.52 3.47 3.41 2.74 8.34 2.43 3.01 2.88 2.98 2.94 2.97 2.95

11 RDW-3A 1.56 1.50 1.50 0.85 0.46 1.00 1.10 1.14 1.10 1.08 1.10 1.11

12 RDW-3B 2 1.92 1.87 1.35 1.07 1.47 1.55 1.52 1.54 1.59 1.56 1.52

13 GW-1B 2.90 1.90 1.90 2.80 2.85 2.96 2.70 2.50 2.62 2.84 2.79 2.82

Pond level 1077.48 1077.55 1077.42 1079.47 1078.47 1078.47 1078.34 1078.42 1078.60 1079.83 1079.84

South Dam

1 SDW-1A 5.92 5.92 5.87 5.19 5.32 5.43 5.69 5.52 5.58 5.60 5.62 5.67

2 SDW-1B 3.62 3.75 3.80 3.60 3.63 3.61 3.59 3.62 3.62 3.62 3.60 3.60

3 SDW-2A 8.16 8.21 8.48 7.10 8.33 8.40 8.68 8.90 9.00 9.02 9.00 9.09

4 SDW-2B 8.16 8.07 8.02 7.09 8.10 8.16 8.08 8.18 8.20 8.24 9.20 9.23

5 SDW-3A blocked blocked 11.28 10.26 11.04 11.20 11.29 11.91 11.92 11.96 11.53 11.50

6 SDW-3B 10.66 10.29 9.16 10.30 10.93 11.11 11.16 12.39 12.40 12.42 11.46 11.50

7 SDW-5A blocked blocked blocked 4.66 6.63 6.60 6.68 6.78 6.88 7.00 7.11 7.10

8 SDW-5B blocked blocked blocked 5.67 7.27 7.60 7.57 7.41 7.62 7.80 7.81 7.84

9 SDW-4A NA blocked blocked 1.83 1.80 1.84 1.84 1.76 1.70 1.67 1.71

10 SDW-4B NA hidden snow 2.18 2.33 2.51 2.51 2.56 2.36 2.56 2.65 2.60 2.65

11 SDW-4C NA hidden snow 2.00 1.95 2.17 2.27 2.32 2.40 2.42 2.44 2.41 2.42

Pond level 1093.61 1093.60 1093.75 1093.10 1093.30 1093.10 1093.70 1092.80 1093.00 1092.50 1092.80
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2005

Jan April May June July Aug Sept Oct Nov Dec January

North Dam 1/11/2005 4/30/2004 5/31/2004 6/30/2004 7/31/2004 8/31/2004 9/30/2004 10/31/2004 11/30/2004 12/31/2004 1/31/2005

1 NDW-3A 8.27 8.84 8.81 7.34 8.02 7.96 7.9 7.85 7.96 7.98 8.25

2 NDW-3B 5.43 5.4 5.41 5.38 5.41 5.11 5.09 5.03 5.06 5.09 5.1

3 TH-14-91 11.82 12.26 11.73 11.74 11.16 11.91 11.52 11.5 11.62 11.72 11.98

4 NDW-1A 8.1 12.41 11.92 10.5 11.02 11.01 11.02 11.01 11.07 11.52 12.13

5 NDW-1B 12.8 8.1 8.11 8.15 8.17 8.35 8.17 8.16 8.12 8.08 8

6 NDW-2A 8.71 11.2 11.97 7.83 8.68 8.97 8.68 8.64 8.75 8.33 10.33

7 NDW-2B 5.31 5.3 7.63 5.82 5.38 5.12 5.38 5.29 5.2 5.24 5.13

8 NDW-4A 3.57 3.62 3.67 2.59 3.63 dry 3.45 3.63 dry 3.60 dry 3.58 3.60 dry 3.5 dry

Pond level

Reclaim Dam

1 RDW-1C 9.72 9.73 9.71 9.68 9.68 9.46 dry 9.45 9.64 9.42 9.45 9.38

2 RDW-1B 12.58 12.74 12.32 12.01 11.85 11.83 11.9 13 12.98 13.02 13.01

3 RDW-1A 12.47 12.6 12 11.93 11.76 11.91 12.04 12.98 13.01 13.1 13.17

4 RDW-2C 12.46 Dry dry dry 12.31 12.3 12.46 dry 11.98 12 11.92 11.99 11.9

5 RDW-2B 13.38 12.55 12.67 13.19 13.08 12.79 12.78 13.1 13.22 13.35 13.59

6 RDW-2A 14.97 13.55 13.72 14.57 14.54 14.61 14.62 14.6 14.77 14.89 15.71

7 RDW-4B 8.23 8.27 8.35 8.44 dry 8.39 dry 8.40 dry 8.44 dry 8.46 dry 8.50 dry 8.51 dry

8 RDW-4A 8.77 8.8 8.1 7.9 8.46 8.4 8.48 8.48 dry 8.46 dry 8.41 dry 9.32

9 TH-18-91 12.27 12.4 12.22 11.78 11.64 11.77 11.64 12.62 12.71 12.7 12.82

10 TH-21-91 3.6 3.2 3.1 2.7 2.64 2.72 2.77 3.4 3.46 3.45 3.52

11 RDW-3A 1.72 1 0.93 0.85 0.74 0.81 0.87 1.48 1.58 1.6 1.56

12 RDW-3B 1.43 1.4 1.34 1.28 1.33 1.38 1.78 1.86 1.77 2

13 GW-1B 1.92 2.94 2.87 2.84 2.95 2.95 dry 2.93 2.94 2.96 2.95 2.90

Pond level 1078.84 1078.79 1078.82 1079.15 1079.09 1079.06 1079 1077.15 1077.22 1077.35 1077.48

South Dam

1 SDW-1A 5.87 6.1 5.98 5.24 6.50 dry 5.56 6.50 dry 5.57 dry 5.67 dry 5.82 dry 5.92

2 SDW-1B 3.64 dry 3.65 3.63 3.6 3.58 dry 3.57 dry 3.28 dry 3.33 dry 3.43 dry 3.72 dry 3.62

3 SDW-2A 8.27 8.86 8.79 7.43 7.17 7.23 7.38 7.3 7.67 7.73 8.16

4 SDW-2B 8.16 8.29 8.1 7.48 7.19 7.16 7.35 7.32 7.71 7.79 8.16

5 SDW-3A 11.1 11.47 11.33 10.62 10.47 10.5 10.5 10.48 10.58 10.57 blocked

6 SDW-3B 10.71 11.1 11.12 10.16 10.24 10.32 10.25 10.3 10.61 10.51 10.66

7 SDW-5A 6.59 7.1 6.93 5.23 5.25 5.32 5.24 5.28 blocked 5.33 blocked

8 SDW-5B 7.75 7.78 7.12 5.69 6.95 7.04 6.97 7 7.21 7.31 blocked

9 SDW-4A na na na 1.19 1.35 NA NA NA NA NA NA

10 SDW-4B na na na 2.68 2.61 2.33 2.31 2.3 NA NA NA

11 SDW-4C na na na 2.35 2.27 2.9 2.05 4.25 NA NA NA

Pond level 1092.57 1092.557 1092.559 1093.72 1093.71 1093.37 1093.65 1093.56 1093.58 NA 1093.61

Data for Feb / Mar is missing.  Changed caretakers during this period and something got missed.
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LNB/TRS 2013SDHSeepage_Memo_1CT008043_LNB_TRS_20140306 March 2014 

Memo 

To: Michelle Unger, Teck  Client: Teck Resources Limited 

From: Lisa Barazzuol Project No: 1CT008.043 

Cc: Tom Sharp, SRK Date: March 6, 2014 

Subject: Sä Dena Hess – 2013 Seepage Monitoring Program  

 

1 Introduction 

The Sä Dena Hes lead/zinc mine is owned by Teck Resources Limited (Teck) and Korea Zinc 

and operated from 1991 to 1992. The mine is currently under care and maintenance. As part of 

planning for permanent closure, a review of the Detailed Decommissioning and Reclamation Plan 

2012 Update (Teck 2012) was conducted on behalf of the Liard First Nation (Golder 2013). The 

scope of Golder’s review was to identify information gaps or potential issues in the closure plan 

that need to be addressed to facilitate closuring planning, assessment and the permitting 

process. Golder identified a number of gaps in the water quality data set, specifically samples 

from the Main Zone open pit and waste rock dump, Jewelbox open pit and 1450 waste rock 

dump, and Burnick 1300 level waste rock dump. 

In the spring and fall of 2013, SRK surveyed the Main Zone, Jewelbox and Burnick areas for 

seepage, defined as contact waters from mine rock, mine waste and underground workings. The 

purpose of the survey was to determine if seepage was present during snowmelt only or 

throughout the year, and to collect samples for water chemistry analysis. The scope of the 

seepage survey was to: 

 Address data gaps identified by Golder (2013); 

 Support the site wide ecological and human health risk assessments, and 

 Support water chemistry predictions for the post-closure water licence application.  

This memorandum summarizes water chemistry results from the 2013 seep surveys. Sites that 

are routinely monitored under the water licence are outside the scope of this memo because they 

are well characterized and their results are already documented in annual water license reports. 

Routinely monitoring mine influenced seepage locations include: 

 MH-1– South Tailings Pond Outflow; 

 MH-2 – North Dam seepage; 

 MH-7 – Reclaim Pond seepage; 
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 MH-22 – Burnick 1200 Portal discharge; and 

 MH-25 – Main Zone 1380 Portal discharge. 

2 Methodology 

2.1 Seep Survey and Sample Collection 

The scope of the seepage survey included the Main Zone, Jewelbox and Burnick mine workings 

(open pits, portals and waste rock dumps). The sampling plan was to visit sites as soon as snow 

melted in the spring and then to visit the sites again during subsequent surveys to observe if 

seepage was ephemeral or occurred over the entire open water season. The spring seepage 

survey was conducted at sites located at progressively higher elevations over three periods (June 

5 to 7, June 18 to 25, and July 4 to 10, 2013) as the snow melted and sites became accessible. 

The fall seepage survey was conducted from September 24 to 27, 2013. 

Samples were collected where water contacted and/or flowed from mine areas and as close as 

possible to the source to limit dilution by snow melt. Field measurements included temperature, 

pH, electrical conductivity, turbidity, oxygen-reduction potential (ORP) and flow rate.  

Seepage was observed and samples were collected at the following three locations 

(Attachment A): 

 Jewelbox Pit (sample ID Jewelboxpit); 

 Jewelbox 1250 Portal (SDH-S5); and 

 Main Zone waste rock dump (SDH-S2). 

Of these three locations only seepage in the vicinity of the Jewelbox 1250 portal was flowing 

during the September survey. All samples collected were flowing seepage, with the exception of 

the Jewelbox open pit, which was standing water within the pit. 

Four duplicates were collected and submitted for laboratory analysis as part of SRK’s quality 

assurance/quality control (QA/QC) program. The seepage samples were collected as part of a 

larger water quality sampling campaign. Field duplicates were collected on each sampling trip but 

were from sites routinely monitored as required by the water licence.  

2.2 Laboratory Analysis 

Water samples were collected, field filtered and/or preserved in the field as needed. Samples 

were shipped to Maxxam Analytics, in Burnaby, BC for analysis. Analytes nominally included total 

and dissolved metals, anions, and general chemistry (sulphate, total suspended solids, total 

dissolved solids, alkalinity, conductivity and lab pH). Dissolved metals were analyzed for all 

samples. Total metals were analyzed for in the Jewelbox 1250 Portal (June sample). Data as 

reported by the laboratory are presented in Attachment B. 
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2.3 Quality Assurance and Quality Controls 

Four duplicate samples were collected as part of the QA/QC program. The ion balances were 

acceptable (within +/- 10%) for the six seepage samples and four duplicate pairs. Duplicate 

results were assessed using the relative percent difference (RPD) method, defined as:  

     
     

[
     
 

]
     

Where:  C1 = The concentration of the first sample; 

C2 = The concentration of the second sample. 

 

The majority of parameters had acceptable values of RPD%, with the exception of aluminum, 

iron, manganese, lead and zinc (dissolved or total) in selected samples. For these parameters, 

the lack of duplication of data for these parameters is suspected to be the introduction of 

suspended or colloidal material into the sample. Values of field and lab EC exhibited a positive 

correlation, with lab values routinely higher than those measured in the field.  

3 Results 

The mine workings in the Main Zone, Jewelbox Hill and Burnick zones were inspected for 

seepage (Attachment A).  Exceptions included sites that are routinely monitored as part of the 

water license, specifically the Main Zone 1380 portal (MH-25), Burnick 1200 portal (MH-22) and 

the tailings and reclaim ponds (MH-1, MH-2 and MH-7). Seepage was not observed during 

freshet in the following areas: 

 Jewelbox: 1450 waste rock dump and 1408 portal; and 

 Burnick: 1300 portal, 1300 waste rock dump, 1200 waste rock dump and sedimentation pond. 

A total of four samples from the Main Zone and Jewelbox mine workings were collected in 2013.  

The areas sampled were upstream of sites that are part of the water license sampling program 

(e.g. MH-4 in Camp Creek, and MH-11, MH-13 and MH-16 in False Canyon Creek).  In June, 

seepage was observed at the Main Zone waste rock dump (SDH-S2), Jewelbox open pit and 

Jewelbox 1250 portal (SDH-S5). As of July, water was no longer present at the Main Zone waste 

rock dump or Jewelbox open pit. Seepage was observed during freshet and low flow at the 

Jewelbox 1250 portal.  

3.1 Seepage Water Chemistry 

Field data are presented in Table 1 and laboratory data are presented in Tables 2 and 3.  

Field and lab pH’s of the samples were neutral to alkaline. Lab values of conductivity ranged from 

284 to 372 uS/cm, with the exception of the Jewelbox open pit, which had a value of less than 

100 uS/cm. Field conductivity values were uniformly lower than lab values and exhibited a 

positive correlation.  
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Table 1: Field Measurements 

Parameter 

MainZone Jewelbox 

Waste rock Open pit 1250 Portal 

June June June Sept 

Easting 506334 506502 506561 506561 

Northing 6709575 6709475 6709877 6709877 

pH 7.0 7.7 8.1 7.6 

EC (uS/cm) 277 59 201 216 

ORP (mv) 218 165 155 186 

Temperature ( C ) 13.5 6.1 6 2.5 

Turbidity (NTU) 29.7 1.94 0.24 0.45 

Flow (L/min) 0.9 0 48 6 

Flow method Visual estimate Visual estimate Volumetric Volumetric 

Sampling Notes 

Small flow under 
waste rock dump; 

sampled with 
syringe. 

Ponded water in pit; 
drainage flow path not 
observable as some 
snow cover remains. 

Sampled in front 
of portal; may 
contain some 
surface flow. 

Sampled in front 
of portal; may 
contain some 
surface flow. 

Source: \\VAN-SVR0\Projects\01_SITES\Sa_Dena_Hes\1CT008.043_Sa Dena Hes Water Licence Support 2014\2013 Seepage Memo\Working Files\Tables 1-

4\SDH_2013Seepage_1CT008043_Tables 1-4_RTC_rev00 

Sulphate levels ranged from 10 to 110 mg/L, with the highest values in the seepage from the 

Main Zone waste rock dump. Concentrations of total alkalinity ranged from 30 to 109 mg/L. 

Alkalinity was lowest for the Main Zone waste rock dump.  

Zinc and lead levels were variable, with the highest observed values in the seepage from the 

Main Zone waste rock dump (7.97 and 0.04 mg/L, respectively) and the Jewelbox open pit (0.51 

and 0.026 mg/L, respectively). For the Jewelbox 1250 portal dissolved zinc concentrations were 

similar during freshet and low flow in September (0.0033 and <0.005 mg/L, respectively) and 

dissolved lead concentrations were higher during freshet (0.0014 versus <0.0002 mg/L). 

Cadmium levels had similar trends as zinc and lead, with the highest levels in the seepage from 

the Main Zone waste rock and the Jewelbox open pit, and lowest levels for the Jewelbox 1250 

portal.  
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Table 2: General Parameters and Nutrient Data 

Parameter 

Main Zone Jewelbox 

Waste rock Open pit 1250 Portal 

June June June Sept 

pH -- -- 7.98 8.14 

EC (uS/cm) 312 84.1 284 372 

TSS (mg/L) 213 <4 <1 <4 

Sulphate (mg/L) 105 11.5 48.6 83.2 

Total Alkalinity (mg/L) 48.2 30.3 97 109 

Acidity pH 4.5 (mg/L) <0.5 -- <0.5 <0.5 

Total Acidity pH 8.3 (mg/L) 10.6 -- 2.39 0.97 

Nitrate (N) (mg/L) -- -- -- 0.42 

Nitrite (N) (mg/L) -- -- -- <0.005 

Ammonia (N) (mg/L) 0.017 0.018 0.014 0.013 

Chloride (mg/L) -- -- -- 0.77 

Bromide (mg/L) -- -- -- <0.01 

Source: \\VAN-SVR0\Projects\01_SITES\Sa_Dena_Hes\1CT008.043_Sa Dena Hes Water Licence Support 2014\2013 Seepage Memo\Working Files\Tables 1-

4\SDH_2013Seepage_1CT008043_Tables 1-4_RTC_rev00 
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Table 3: Trace Element Data (all mg/L) 

Parameter 

MainZone Jewelbox 

Waste rock Open pit 1250 Portal 

June June June Sept 

Dissolved Dissolved Total Dissolved Dissolved 

Al  <0.003 <0.003 0.00218 0.00183 <0.003 

Sb  <0.0005 <0.0005 0.000137 0.000147 <0.0005 

As  <0.0001 <0.0001 0.00067 0.000723 0.00183 

Ba  0.0161 0.0053 0.0157 0.014 0.0144 

Be  <0.0001 <0.0001 <0.00001 <0.00001 <0.0001 

Bi  <0.001 <0.001 <0.000005 <0.000005 <0.001 

B  <0.05 <0.05 <0.05 <0.05 <0.05 

Cd  0.0736 0.00799 0.000095 0.000076 0.00012 

Ca  52.3 13.2 51 54.9 66.9 

Cr  <0.001 <0.001 <0.0001 <0.0001 <0.001 

Co  0.00057 <0.0005 0.000011 0.000011 <0.0005 

Cu  0.0002 0.00022 0.000373 0.000322 0.00034 

Fe  0.006 <0.005 0.0086 0.0019 <0.005 

Pb  0.0397 0.0261 0.00344 0.00137 <0.0002 

Li  <0.005 <0.005 0.00153 0.00182 <0.005 

Mg  1.79 0.526 4.93 5.01 5.52 

Mn  0.0042 0.0098 0.000727 0.000135 <0.001 

Hg  <0.00005 <0.00005 #N/A #N/A <0.00005 

Mo  <0.001 0.0034 0.00111 0.00119 <0.001 

Ni  <0.001 <0.001 0.000183 0.00015 <0.001 

K  0.519 0.155 0.389 0.422 0.639 

Se  0.00278 0.00011 0.00266 0.00265 0.00352 

Si  2.01 0.325 2.88 2.92 3.05 

Ag  <0.00002 <0.00002 <0.000005 <0.000005 <0.00002 

Na  0.335 0.054 0.703 0.71 1.29 

Sr  0.0685 0.0159 0.123 0.129 0.143 

S  34.3 3.6 18.4 18 27.3 

Tl  <0.00005 <0.00005 0.000005 0.000003 <0.00005 

Sn  <0.005 <0.005 <0.0002 <0.0002 <0.005 

Ti  <0.005 <0.005 <0.0005 <0.0005 <0.005 

U  0.00022 0.00014 0.00105 0.00121 0.00221 

V  <0.005 <0.005 0.00203 0.00198 0.007 

Zn  7.97 0.509 0.00589 0.00333 <0.005 

Zr  <0.0005 <0.0005 <0.0001 <0.0001 <0.0005 

Source: \\VAN-SVR0\Projects\01_SITES\Sa_Dena_Hes\1CT008.043_Sa Dena Hes Water Licence Support 2014\2013 Seepage Memo\Working Files\Tables 1-

4\SDH_2013Seepage_1CT008043_Tables 1-4_RTC_rev00 
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4 Discussion 

4.1 Seepage Water Chemistry 

Ammonia and trace element concentrations were compared to water license QZ99-045 limits and 

ten times the CCME guidelines for aquatic life. The comparison to CCME guidelines was for 

screening purposes only because these samples represent contact waters from mine workings 

and are not considered to be the receiving environment where CCME guidelines would apply. 

Zinc, lead and cadmium were the only parameters elevated. Zinc in seepage from the Main Zone 

waste rock and Jewelbox open pit was above the water license limits and also ten times CCME 

levels. Lead and cadmium were above ten times CCME levels for the Main Zone waste rock and 

Jewelbox open pit samples.   

Table 4 presents a comparison of seepage water chemistry from 2002 (SRK 2003) and 2013. In 

2013, sulphate and lead levels were lower than 2002 for the Main Zone waste rock dump, and 

cadmium and zinc levels were comparable. For Jewelbox pit, sulphate levels were higher in 2013, 

however levels of lead, zinc and cadmium were the same order of magnitude. The Jewelbox 

1250 portal was not sampled in 2002 because it was determined by visual inspection that 

seepage was not flowing from the portal. 

Table 4: Comparison of 2002 and 2013 Seepage Samples for Selected Parameters 

 
Units 

Main Zone  Jewelbox  

Waste Rock Pit Inflow Pit Pond 1250 Portal 

Jul 2002 Jun 2013 Jul 2002 Jun 2013 Jul 2002 Jun 2013 Sep 2013 

pH - 7.8 7.0* 8 7.7* 8.4* 7.98 8.14 

EC uS/cm 524 312 114 84.1 420* 284 372 

Total Alk mg/L 53 48.2 54 30.3 -- 97 109 

SO4 mg/L 209 105 3.3 115 -- 48.6 83.2 

Ca mg/L 98.9 52.3 21.1 13.2 -- 54.9 66.9 

Mg mg/L 4.01 1.79 0.98 0.526 -- 5.01 5.52 

Na mg/L 0.63 0.335 0.49 0.054 -- 0.71 1.29 

Cd mg/L 0.085 0.0736 0.006 0.00799 -- 0.000076 0.00012 

Pb mg/L 0.22 0.0397 <0.03 0.0261 -- 0.00137 <0.0002 

Zn mg/L 10.1 7.97 0.149 0.509 0.04* 0.00333 <0.005 

Source: \\VAN-SVR0\Projects\01_SITES\Sa_Dena_Hes\1CT008.043_Sa Dena Hes Water Licence Support 2014\2013 Seepage Memo\Working Files\Tables 1-

4\SDH_2013Seepage_1CT008043_Tables 1-4_RTC_rev00 

Notes: 

*Field value. Zn determined by coulimeter.  

Metal concentrations are "dissolved" 

 

For the 2013 Main Zone waste rock seepage, the daily zinc load is 0.01 kg/day, between 30 and 

200 times lower than the load from the 1380 portal, which ranges from 0.3 to 2 kg/day depending 

on the flow. Loadings for the 2002 sample could not be calculated because flow data was not 
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available. This result shows the mass load from the one month of seepage from the Main Zone 

waste rock dump is insignificant in the context of other sources at the site. These results will be 

integrated into the site mass loading analysis as part of the water quality predictions. 

5 Conclusion 

In 2013, the portals, open pits and waste rock dumps from the Main Zone, Jewelbox and Burnick 

mining areas were surveyed for seepage and where present, the seepage was sampled. This 

work was conducted to address water chemistry data gaps identified by Golder on behalf of the 

Liard First Nation (Golder 2013) and also in support of site wide risk assessments and water 

chemistry predictions for the post-closure water license application. Sites that are routinely 

monitored as part of the water license (i.e., MH-1, MH-2, MH-7, MH-22 and MH-25) were 

considered outside the scope of this report and are not discussed. 

Seepage was observed and sampled at three sites in June: the Main Zone waste rock dump, 

Jewelbox open pit and in the vicinity of the Jewelbox 1250 portal. The 1250 portal was the only 

site sampled in the spring and fall seepage surveys.  These samples are upstream of sites that 

are part of the water license sampling program. 

The pH of the four seepage samples obtained was neutral to alkaline. Data were compared to 

water license QZ99-045 and ten times the CCME guidelines for aquatic life as a screening 

measure to determine if levels were elevated. Samples from the Main Zone waste rock dump and 

Jewelbox open pit had elevated levels, specifically lead, zinc and/or cadmium. Zinc levels were 

above the permit levels and ten times the CCME limit, whereas lead and cadmium were above 

ten times the CCME limit only. The metal loads in these seepage samples are much less than 

other sources (e.g. Main Zone 1380 Portal, Burnick Portal and seepage from the tailings 

impoundment). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Disclaimer—SRK Consulting (Canada) Inc. has prepared this document for 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 circumstance 
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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Attachment A: 2013 Seepage Sample Locations 

  



Service Layer Credits:

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

JEWELBOX 1250 PORTAL

MAIN ZONE 1380
WASTE ROCK DUMP

BURNICK 1200 PORTAL

MAIN ZONE 1380 PORTAL

West Fork of Trbutary E

NORTH
CREEK
DYKE

East Fork of Tributary E

Access

Creek

North Creek

Camp

Creek

Ck.

Burnick

Portal      Creek

MILL
SITE

NORTH
HILL

SDH-S5

SDH-S2

JEWELBOXPIT

BURNICK
1300

PORTAL

BURNICK
1300 WASTE
ROCK DUMP BURNICK

1200 WASTE
ROCK DUMP

JEWELBOX
1450 WASTE
ROCK DUMP

JEWELBOX
1408 PORTAL

MH-01A

MH-02

MH-07

MH-22

MH-25

509700

67
10

00
0

Filename: 1CT008.040_sdh_wq2013_fig_01_seepage_samples

0 0.5 1
Kilometers

Seepage Survey and
Sampling Locations

Feb 2014 LNB 1Sa Dena Hes Mine Date: Approved: Figure:Job No: 1CT008.040

C:
\Pr

oje
cts

\Sa
_D

en
a_

He
s\!

02
0_

Sit
e-W

ide
_D

ata
\!G

IS\
Ma

ps
\Fi

gu
re 

Ma
ps

\1C
T0

08
.04

0_
sd

h_
wq

20
13

_fi
g_

01
_s

ee
pa

ge
_s

am
ple

s.m
xd

2013 Seepage Sampling Program

Legend
!( 2013 Seepage Samples
!( Inspected, Seepage Absent
!( Routine Monitoring Stations

Creeks
Ephemeral Stream
Claim Boundary
Lease Boundary
Burnick Zone
Jewelbox Hill Zone
Main Zone

NOTE
Topographic contour data and aerial photos were obtained from
McElhanney and are based on August 15, 2012 LiDAR survey.
Coordinate system is UTM NAD 83CSRS  zone 9V.



 

 

Attachment B: Laboratory Data Reports 



Your P.O. #: 8470
Your Project #: 1CT008.037 SA DENA HES
Site Location: SPRING SEEPS - WATSON LAKE, YUKON
Your C.O.C. #: EB766113

Attention: Jay Cherian
SRK CONSULTING
SRKCONSU-VAN
SUITE 2200
1066  W. HASTINGS ST.
VANCOUVER, BC
Canada          V6E 3X2

Report Date: 2013/07/11

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B352552
Received: 2013/06/24, 10:45

Sample Matrix: Water
# Samples Received: 6

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 & pH 8.3 (as CaCO3) 2 N/A 2013/06/25 BBY6SOP-00037 S M - 2 3 1 0 B
Alkalinity - Water 6 2013/06/25 2013/06/26 BBY6SOP-00026 S M 2 3 2 0 B
Chloride by Automated Colourimetry 1 N/A 2013/06/28 BBY6SOP-00011 S M - 4 5 0 0 - C l -
Cyanide + Thiocyanate 3 N/A 2013/06/27 BBY6SOP-00004 SM4500-CN N
Colour (True) 4 N/A 2013/06/25 BBY6SOP-00021 S M - 2 1 2 0 B
Carbon (DOC) - field filtered/preserved 1 N/A 2013/06/26 BBY6SOP-00003 S M - 5 3 1 0 C
Conductance - water 6 N/A 2013/06/26 BBY6SOP-00026 S M - 2 5 1 0 B
Fluoride 1 N/A 2013/07/03 BBY6SOP-00012 SM - 4500 F C
Hardness Total (calculated as CaCO3) 3 N/A 2013/06/25 BBY7SOP-00002 EPA 6020A
Hardness Total (calculated as CaCO3) 1 N/A 2013/07/02 BBY7SOP-00002 EPA 6020A
Hardness (calculated as CaCO3) 6 N/A 2013/07/11 BBY7SOP-00002 EPA 6020A
Bromide as Bromine (Br) by ICPMS 1 N/A 2013/07/02 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 6 N/A 2013/07/11 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (dissolved) 6 N/A 2013/07/10 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (total) 3 2013/06/24 2013/06/25 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (total) 1 2013/06/24 2013/07/02 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (total) 3 2013/06/25 2013/06/25 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (total) 1 2013/06/27 2013/06/28 BBY7SOP-00002 EPA 6020A
Ammonia-N  (Preserved) 6 N/A 2013/06/25 BBY6SOP-00009 S M - 4 5 0 0 N H 3 G
Filter and HNO3 Preserve for Metals 6 N/A 2013/06/24 BBY6WI-00001 EPA 200.2
pH Water 4 N/A 2013/06/26 BBY6SOP-00026 S M - 4 5 0 0 H + B
Sulphate by Automated Colourimetry 5 N/A 2013/06/25 BBY6SOP-00017 SM4500-SO42- E
Sulphate by Automated Colourimetry 1 N/A 2013/06/26 BBY6SOP-00017 SM4500-SO42- E
Total Suspended Solids 6 N/A 2013/06/26 BBY6SOP-00034 SM - 2540 D

* Results relate only to the items tested.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Ken Pomeroy, Project Manager
Email:  KPomeroy@maxxam.ca
Phone# (604) 638-5020

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
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Your P.O. #: 8470
Your Project #: 1CT008.037 SA DENA HES
Site Location: SPRING SEEPS - WATSON LAKE, YUKON
Your C.O.C. #: EB767813

Attention: Jay Cherian
SRK CONSULTING
SRKCONSU-VAN
SUITE 2200
1066  W. HASTINGS ST.
VANCOUVER, BC
Canada          V6E 3X2

Report Date: 2013/07/09

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B352619
Received: 2013/06/24, 10:45

Sample Matrix: Water
# Samples Received: 10

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 & pH 8.3 (as CaCO3) 5 N/A 2013/06/25 BBY6SOP-00037 S M - 2 3 1 0 B
Alkalinity - Water 1 2013/06/25 2013/06/25 BBY6SOP-00026 S M 2 3 2 0 B
Alkalinity - Water 9 2013/06/25 2013/06/26 BBY6SOP-00026 S M 2 3 2 0 B
Chloride by Automated Colourimetry 5 N/A 2013/06/28 BBY6SOP-00011 S M - 4 5 0 0 - C l -
Cyanide + Thiocyanate 3 N/A 2013/06/28 BBY6SOP-00004 SM4500-CN N
Colour (True) 1 N/A 2013/06/25 BBY6SOP-00021 S M - 2 1 2 0 B
Colour (True) 1 N/A 2013/06/26 BBY6SOP-00021 S M - 2 1 2 0 B
Carbon (DOC) - field filtered/preserved 5 N/A 2013/06/26 BBY6SOP-00003 S M - 5 3 1 0 C
Conductance - water 1 N/A 2013/06/25 BBY6SOP-00026 S M - 2 5 1 0 B
Conductance - water 9 N/A 2013/06/26 BBY6SOP-00026 S M - 2 5 1 0 B
Fluoride 5 N/A 2013/07/03 BBY6SOP-00012 SM - 4500 F C
Hardness Total (calculated as CaCO3) 5 N/A 2013/06/30 BBY7SOP-00002 EPA 6020A
Hardness Total (calculated as CaCO3) 5 N/A 2013/07/02 BBY7SOP-00002 EPA 6020A
Hardness (calculated as CaCO3) 5 N/A 2013/06/28 BBY7SOP-00002 EPA 6020A
Hardness (calculated as CaCO3) 5 N/A 2013/07/04 BBY7SOP-00002 EPA 6020A
Bromide as Bromine (Br) by ICPMS 5 N/A 2013/07/02 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 5 N/A 2013/06/28 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 5 N/A 2013/07/04 BBY7SOP-00002 EPA 6020A
Elements by ICPMS Low Level (dissolved) 5 N/A 2013/07/04 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (dissolved) 5 N/A 2013/06/28 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (total) 5 2013/06/24 2013/07/02 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (total) 5 N/A 2013/06/30 BBY7SOP-00002 EPA 6020A
Elements by ICPMS Low Level (total) 5 N/A 2013/06/29 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (total) 3 2013/06/25 2013/06/28 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (total) 2 2013/06/27 2013/06/28 BBY7SOP-00002 EPA 6020A
Ammonia-N  (Preserved) 10 N/A 2013/06/25 BBY6SOP-00009 S M - 4 5 0 0 N H 3 G
Filter and HNO3 Preserve for Metals 10 N/A 2013/06/24 BBY6WI-00001 EPA 200.2
pH Water 1 N/A 2013/06/25 BBY6SOP-00026 S M - 4 5 0 0 H + B
pH Water 9 N/A 2013/06/26 BBY6SOP-00026 S M - 4 5 0 0 H + B
Sulphate by Automated Colourimetry 10 N/A 2013/06/25 BBY6SOP-00017 SM4500-SO42- E
Total Dissolved Solids (Filt. Residue) 5 2013/06/26 2013/06/27 BBY6SOP-00033 SM 2540C
Total Suspended Solids 5 N/A 2013/06/27 BBY6SOP-00034 SM - 2540 D
Total Suspended Solids-Low Level 5 2013/06/26 2013/06/27 BBY6SOP-00034 SM-2540 D

* Results relate only to the items tested.

Maxxam Analytics International Corporation o/a Maxxam Analytics  Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386
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SRK CONSULTING
Maxxam  Job  #: B352619 Client Project #: 1CT008.037 SA DENA HES
Report Date: 2013/07/09 Site Location: SPRING SEEPS - WATSON LAKE, YUKON

Your P.O. #: 8470
Sampler Initials: JC

-2-

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Ken Pomeroy, Project Manager
Email:  KPomeroy@maxxam.ca
Phone# (604) 638-5020

====================================================================
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CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B390313
Received: 2013/10/02, 12:40

Sample Matrix: Water
# Samples Received: 30

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 & pH 8.3 (as CaCO3) 5 N/A 2013/10/03 BBY6SOP-00037 S M - 2 3 1 0 B
Alkalinity - Water 8 2013/10/03 2013/10/03 BBY6SOP-00026 S M 2 3 2 0 B
Alkalinity - Water 21 2013/10/05 2013/10/05 BBY6SOP-00026 S M 2 3 2 0 B
Alkalinity - Water 1 2013/10/08 2013/10/08 BBY6SOP-00026 S M 2 3 2 0 B
Chloride by Automated Colourimetry 26 N/A 2013/10/03 BBY6SOP-00011 S M - 4 5 0 0 - C l -
Chloride by Automated Colourimetry 3 N/A 2013/10/04 BBY6SOP-00011 S M - 4 5 0 0 - C l -
Chloride by Automated Colourimetry 1 N/A 2013/10/07 BBY6SOP-00011 S M - 4 5 0 0 - C l -
Cyanide SAD (strong acid dissociable) 9 N/A 2013/10/07 BBY6SOP-00004 SM-4500CN I
Cyanide SAD (strong acid dissociable) 10 N/A 2013/10/08 BBY6SOP-00004 SM-4500CN I
Colour (True) 11 N/A 2013/10/03 BBY6SOP-00021 S M - 2 1 2 0 B
Colour (True) 1 N/A 2013/10/07 BBY6SOP-00021 S M - 2 1 2 0 B
Carbon (DOC) - field filtered/preserved 13 N/A 2013/10/03 BBY6SOP-00003 S M - 5 3 1 0 C
Conductance - water 8 N/A 2013/10/03 BBY6SOP-00026 S M - 2 5 1 0 B
Conductance - water 21 N/A 2013/10/05 BBY6SOP-00026 S M - 2 5 1 0 B
Conductance - water 1 N/A 2013/10/08 BBY6SOP-00026 S M - 2 5 1 0 B
Hardness Total (calculated as CaCO3) 23 N/A 2013/10/08 BBY7SOP-00002 EPA 6020A
Hardness Total (calculated as CaCO3) 5 N/A 2013/10/09 BBY7SOP-00002 EPA 6020A
Hardness Total (calculated as CaCO3) 1 N/A 2013/10/12 BBY7SOP-00002 EPA 6020A
Hardness (calculated as CaCO3) 27 N/A 2013/10/08 BBY7SOP-00002 EPA 6020A
Hardness (calculated as CaCO3) 2 N/A 2013/10/10 BBY7SOP-00002 EPA 6020A
Hardness (calculated as CaCO3) 1 N/A 2013/10/11 BBY7SOP-00002 EPA 6020A
Bromide as Bromine (Br) by ICPMS 7 N/A 2013/10/04 BBY7SOP-00002 EPA 6020A
Extrac. Pet HC when LEPH/HEPH required 7 2013/10/07 2013/10/07 BBY8SOP-00029 BC Env. Lab Manual
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 28 N/A 2013/10/08 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 1 N/A 2013/10/10 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 1 N/A 2013/10/11 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (dissolved) 2 N/A 2013/10/07 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (dissolved) 27 N/A 2013/10/08 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (dissolved) 1 N/A 2013/10/11 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (total) 23 2013/10/02 2013/10/08 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (total) 5 2013/10/02 2013/10/09 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (total) 1 2013/10/07 2013/10/12 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (total) 23 2013/10/07 2013/10/08 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (total) 1 2013/10/07 2013/10/09 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (total) 4 2013/10/08 2013/10/09 BBY7SOP-00002 EPA 6020A
Elements by CRC ICPMS (total) 1 2013/10/11 2013/10/11 BBY7SOP-00002 EPA 6020A
Ammonia-N  (Unpreserved) 1 N/A 2013/10/07 BBY6SOP-00009 S M - 4 5 0 0 N H 3 G
Ammonia-N  (Preserved) 24 N/A 2013/10/04 BBY6SOP-00009 S M - 4 5 0 0 N H 3 G
Nitrate + Nitrite (N) 24 N/A 2013/10/03 BBY6SOP-00010 SM 4500NO3-I
Nitrate + Nitrite (N) 1 N/A 2013/10/08 BBY6SOP-00010 SM 4500NO3-I
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SRK CONSULTING
Maxxam  Job  #: B390313 Client Project #: 1CT008.040 SA DENA HES
Report Date: 2013/10/16 Site Location: SPRING SEEPS - WATSON LAKE, YUKON

Your P.O. #: 8470
Sampler Initials: JC

-2-

Sample Matrix: Water
# Samples Received: 30

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Nitrite (N) by CFA 24 N/A 2013/10/03 BBY6SOP-00010 EPA 353.2
Nitrite (N) by CFA 1 N/A 2013/10/08 BBY6SOP-00010 EPA 353.2
Nitrogen - Nitrate (as N) 24 N/A 2013/10/04 BBY6SOP-00010 SM 4500NO3-I
Nitrogen - Nitrate (as N) 1 N/A 2013/10/09 BBY6SOP-00010 SM 4500NO3-I
PAH in Water by GC/MS (SIM) 7 2013/10/07 2013/10/08 BBY8SOP-00021 EPA 8270D
Total LMW, HMW, Total PAH Calc 7 N/A 2013/10/08 BBY WI-00033 BC MOE Lab Method
Filter and HNO3 Preserve for Metals 29 N/A 2013/10/02 BBY6WI-00001 EPA 200.2
Filter and HNO3 Preserve for Metals 1 N/A 2013/10/14 BBY6WI-00001 EPA 200.2
pH Water 8 N/A 2013/10/03 BBY6SOP-00026 S M - 4 5 0 0 H + B
pH Water 21 N/A 2013/10/05 BBY6SOP-00026 S M - 4 5 0 0 H + B
pH Water 1 N/A 2013/10/08 BBY6SOP-00026 S M - 4 5 0 0 H + B
Rainbow Trout  96 hr LC50 @ 100% 1 N/A 2013/10/03 BBY2SOP-00004 EPS 1/RM/13
Sulphate by Automated Colourimetry 28 N/A 2013/10/03 BBY6SOP-00017 SM4500-SO42- E
Sulphate by Automated Colourimetry 1 N/A 2013/10/04 BBY6SOP-00017 SM4500-SO42- E
Sulphate by Automated Colourimetry 1 N/A 2013/10/07 BBY6SOP-00017 SM4500-SO42- E
Total Dissolved Solids (Filt. Residue) 28 2013/10/03 2013/10/04 BBY6SOP-00033 SM 2540C
Total Dissolved Solids (Filt. Residue) 1 2013/10/05 2013/10/07 BBY6SOP-00033 SM 2540C
Total Dissolved Solids (Filt. Residue) 1 2013/10/07 2013/10/08 BBY6SOP-00033 SM 2540C
EPH less PAH in Water by GC/FID 7 N/A 2013/10/08 BBY WI-00033 BC MOE Lab Method
Total Suspended Solids 29 N/A 2013/10/04 BBY6SOP-00034 SM - 2540 D
Total Suspended Solids 1 N/A 2013/10/08 BBY6SOP-00034 SM - 2540 D

* Results relate only to the items tested.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Ken Pomeroy, Project Manager
Email:  KPomeroy@maxxam.ca
Phone# (604) 638-5020

====================================================================
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 2
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SRK CONSULTING
Report Date: 2013/10/16 Client Project #: 1CT008.040 SA DENA HES
Maxxam  Job  #: B390313 Site Reference: SPRING SEEPS - WATSON LAKE, YUK
Maxxam Sample: HR8547 Client ID: MH-11

Extrac. Pet HC when LEPH/HEPH required Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.

Page 46 of 53



SRK CONSULTING
Report Date: 2013/10/16 Client Project #: 1CT008.040 SA DENA HES
Maxxam  Job  #: B390313 Site Reference: SPRING SEEPS - WATSON LAKE, YUK
Maxxam Sample: HR8550 Client ID: 1250 PORTAL

Extrac. Pet HC when LEPH/HEPH required Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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SRK CONSULTING
Report Date: 2013/10/16 Client Project #: 1CT008.040 SA DENA HES
Maxxam  Job  #: B390313 Site Reference: SPRING SEEPS - WATSON LAKE, YUK
Maxxam Sample: HR8601 Client ID: PH-01

Extrac. Pet HC when LEPH/HEPH required Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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SRK CONSULTING
Report Date: 2013/10/16 Client Project #: 1CT008.040 SA DENA HES
Maxxam  Job  #: B390313 Site Reference: SPRING SEEPS - WATSON LAKE, YUK
Maxxam Sample: HR8602 Client ID: MH-28

Extrac. Pet HC when LEPH/HEPH required Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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SRK CONSULTING
Report Date: 2013/10/16 Client Project #: 1CT008.040 SA DENA HES
Maxxam  Job  #: B390313 Site Reference: SPRING SEEPS - WATSON LAKE, YUK
Maxxam Sample: HR8602 Lab-Dup Client ID: MH-28

Extrac. Pet HC when LEPH/HEPH required Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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SRK CONSULTING
Report Date: 2013/10/16 Client Project #: 1CT008.040 SA DENA HES
Maxxam  Job  #: B390313 Site Reference: SPRING SEEPS - WATSON LAKE, YUK
Maxxam Sample: HR8603 Client ID: MH-28A

Extrac. Pet HC when LEPH/HEPH required Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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SRK CONSULTING
Report Date: 2013/10/16 Client Project #: 1CT008.040 SA DENA HES
Maxxam  Job  #: B390313 Site Reference: SPRING SEEPS - WATSON LAKE, YUK
Maxxam Sample: HR8604 Client ID: MH-04

Extrac. Pet HC when LEPH/HEPH required Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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SRK CONSULTING
Report Date: 2013/10/16 Client Project #: 1CT008.040 SA DENA HES
Maxxam  Job  #: B390313 Site Reference: SPRING SEEPS - WATSON LAKE, YUK
Maxxam Sample: HR8610 Client ID: MH-27

Extrac. Pet HC when LEPH/HEPH required Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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