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Agenda

• Opening Remarks Jack DiMarchi, DNR

• Site Overview

• Production

• Waste Rock Management

• Tailings Management

• Water Management

• Permafrost Monitoring

• Biomonitoring

• Disturbance and Reclamation

• Inert Solid Waste Landfills

• Dust Monitoring

• Construction Activities
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Site Overview
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Aqqaluk Deposit

4

Stripping of the Aqqaluk Deposit 
began on May 20, 2010

The first blast occurred 
on June 8, 2010

Presenter
Presentation Notes
Stripping of the overburden on the Aqqaluk deposit began on May 20, 2010



Production
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2010 Production

Mine Production
• Ore Hauled 3,526,200 tonnes
• Waste Rock Hauled 7,705,700 tonnes
• Total 11,231,900 tonnes
• Strip Ratio 2.2

Mill Production
• Ore Milled 3,639,000 tonnes
• Concentrate Production (contained metal)

– Zinc 538,000 tonnes
– Lead 109,900 tonnes
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Presenter
Presentation Notes
Contained zinc metal produced in 2010 was 8% lower than the 582.5 kilo tonnes zinc where produced in 2009. Contained lead metal produced in 2010 was 16% lower than the 131.5 kilo tonnes of lead where produce in 2009.



Waste Rock Management

Waste Rock Hauled 7,705,700 tonnes

Main Waste Stockpile
6,865,500 tonnes

In pit use / disposal
480,600 tonnes

Construction use
151,300 tonnes

Most Reactive Waste
1,701,200 tonnes

2.9% Zn
1.7% Pb
5.3% Fe
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Presenter
Presentation Notes
6,294,000 tonnes in 2009 increase of 22%  In pit use is for roads and buttresses.  Some waste disposal has begun in areas away from active mining.Construction waste average in 2010 was 0.24% Zn, 0.04% Pb, and 1.77%  FeRed Dog’s most reactive waste will eventually be disposed of under water in the Main Pit but for now it is disbursed throughout the Main Waste Stockpile.



2010 Waste Rock Hauled
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Presenter
Presentation Notes
This is a graph of the 2010 waste haulage by month showing the increased haulage due to the stripping of Aqqaluk.



Tailings Management
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Presenter
Presentation Notes
2010 total tailings production was 2,392,286 tonnes at 2.2 Pb%, 3.6% Zn, and 7.5% Fe.  The slight increase in tailings production in June was due to the slightly lower grade of incoming Aqqaluk ore.  The dip in November is due to a general mill maintenance shutdown which occurred during that month.



Tailings Pond Water Elevation
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Presenter
Presentation Notes
Newly constructed dam crest will be completed at 970 ft and coffer dam is also at 970 ft.



Tailings Pond Bathymetry
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August 23, 2010
3,361 Mgal free water 

Presenter
Presentation Notes
The 2010 bathymetry survey showed a decrease in free water of 49 Mgal from the survey of 2008.



Mine Water Quality

12

West SumpWest Sump

East SumpEast Sump

Tailings WaterTailings Water

Reclaim WaterReclaim Water

WTP #3 InfluentWTP #3 Influent

WTP #3 EffluentWTP #3 Effluent

Seepage PumpbackSeepage Pumpback

Mine WaterMine Water
Collection SumpCollection Sump

Presenter
Presentation Notes
These are the Mine Water Quality sample locations.



East Sump Zn Concentration & 
Load
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Presenter
Presentation Notes
This graph shows the flushing of zinc from the Overburden Stockpile during freshet.  



TDS in the Tailings Pond
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Presenter
Presentation Notes
TDS in the Tailings pond is mostly due to zinc, iron and calcium.  The decrease in TDS in June is due to dilution by fresh water inflows following freshet.



Line 10380

Paalaaq

Main

Aqqaluk

Qanaiyaq

RESOLVE – Fugro Airborne Surveys
Preliminary Results

Plan view:40 kHz Apparent Resistivity

Section Line 10380
Flown along foot of Material Waste Dump
Differential Apparent Resistivity Section

Presenter
Presentation Notes
In 2010 Teck began a program to identify the areas along the base of the Main Waste Stockpile where ARD flows into the tailings pond so that better capture systems can be installed in an effort to reduce the TDS in the pond and thereby increase annual discharge.  This map and cross section indicate areas of flow by the low resistivity connecting the red Main Waste Stockpile and the pink Tailings pond. This program combined with the cover systems to be discussed later should reduce the TDS in the Tailings Pond.



Permafrost Monitoring

Monitoring Program
• Quarterly monitoring of 15 key background and dam area 

thermistors was conducted to assess currently observed trends 
in temperature changes in the permafrost;

• Quarterly monitoring of 8 key background and dam area 
piezometers was conducted to assess currently observed water 
levels and gradients.

2010 Conclusions:
• Subpermafrost groundwater conditions beneath the dam are the 

same as those noted for background conditions in 1997.
• No vertical flow is occurring from the impoundment into deep 

groundwater, even though there is a zone where permafrost is 
absent beneath the impoundment.
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Thermistor & Piezometer Locations
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Presenter
Presentation Notes
This slide shows the thermistor and piezometer monitoring locations of the Red Dog Long Term Groundwater Monitoring Plan.



Biomonitoring
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Presenter
Presentation Notes
Fyke net in Bons Creek in spring 2010. The off color water seen is indicative of the sediment and organic material in the water column. 



Bons Creek Monitoring Sites
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Presenter
Presentation Notes
This map shows the Bons Creek biomonitoring sites.



Mine Drainage Monitoring Stations
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Presenter
Presentation Notes
This map shows the Mine Drainage biomonitoring sites, including Red Dog Creek, its tributaries, and Ikalukrok Creek.



Periphyton, chlorophyll-a 2010
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“This pattern is consistent with previous years’ data in that periphyton 
standing crops are higher in the Buddy and Bons Creek and North Fork 
Red Dog Creek drainages. However, in 2010, chlorophyll-a 
concentrations were also fairly high in Mainstem Red Dog and Ikalukrok 
creeks … and were the highest ever seen in Middle Fork Red Dog 
Creek.” 

Average concentration of chlorophyll-a (plus and minus one SD). 

Presenter
Presentation Notes
Page 16 Aquatic Biomonitoring at Red Dog Mine, 2010 National Pollution Discharge Elimination System Permit No. AK-003865-2by Alvin G. Ott and William A. Morris Aquatic Biomonitoring at Red Dog Mine, 2010 National Pollution Discharge Elimination System Permit (NPDES) No. AK-003865-2



Aquatic Invertebrate Density 2010
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“These data continue to follow the same general pattern with higher densities 
occurring in the Bons and Buddy Creek drainages and in North Fork Red Dog 
Creek. “

“Aquatic invertebrate densities in Mainstem Red Dog and North Fork Red Dog 
creeks have been higher in recent years. “

Aquatic invertebrate densities (average plus and minus one SD). 

Presenter
Presentation Notes
Page 20 Aquatic Biomonitoring at Red Dog Mine, 2010 National Pollution Discharge Elimination System Permit No. AK-003865-2by Alvin G. Ott and William A. Morris Aquatic Biomonitoring at Red Dog Mine, 2010 National Pollution Discharge Elimination System Permit (NPDES) No. AK-003865-2



Invertebrate Taxa Richness

“Taxa richness peaked in 2007 but was nearly identical in 2008. 
Richness varies among sample years and among sample sites. 
Overall, taxa richness is similar in North Fork Red Dog, Mainstem 
Red Dog, and Buddy creeks.” 
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Aquatic invertebrate taxa richness in North Fork Red Dog, Mainstem Red Dog, and Buddy creeks. 

Presenter
Presentation Notes
Page 25 Aquatic Biomonitoring at Red Dog Mine, 2010 National Pollution Discharge Elimination System Permit No. AK-003865-2by Alvin G. Ott and William A. Morris Aquatic Biomonitoring at Red Dog Mine, 2010 National Pollution Discharge Elimination System Permit (NPDES) No. AK-003865-2



Metals in Fish Tissue
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Median Zn 
concentrations in 
whole body

Presenter
Presentation Notes
Page 28 and 30 Aquatic Biomonitoring at Red Dog Mine, 2010 National Pollution Discharge Elimination System Permit No. AK-003865-2by Alvin G. Ott and William A. Morris Aquatic Biomonitoring at Red Dog Mine, 2010 National Pollution Discharge Elimination System Permit (NPDES) No. AK-003865-2



Biomonitoring Water Quality
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Presenter
Presentation Notes
Rachel Creek flows over Ikalukrok Member of the Kuna Formation upstream of the Main Pit which is weakly mineralized with zinc and lead.  It is one of the sources of heavy metals that find there way into Red Dog Creek naturally.



Biomonitoring Water Quality
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Presenter
Presentation Notes
Lower Bons sample location is downstream of the Overburden Stockpile pumpback we looked at in slide # 13  Zinc values here are less than the State water quality standards.



2010 Disturbance and Reclamation
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Disturbed Area Acres
Qanaiyaq drill hole sites and roads 5.9
Main Waste Stockpile 2.2
Overburden waste stockpile & pumpback facility 0.3
Oxide Stockpile 0.8
Tailings Pond rise 22.3
Back dam east abutment 0.9
West tails pond pipe bench road 0.5

Total 2010 Disturbance 32.9



Main Waste Stockpile Resloping
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Presenter
Presentation Notes
Panorama view of the south end of the Main Waste Stockpile looking NNE. As of the end of 2010, 49.3 acres of the southern and western bench faces along the south and west sides of the dump were re-sloped to a 3:1.  Prior to the placement of the final covers these areas will receive further grooming to establish more natural landform.



Oxide Stockpile Reclamation
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Presenter
Presentation Notes
Clockwise from upper left second year growth of cover vegetation, runoff measuring area, west slope instrument station, and first year growth in foreground second year growth in background.



Cumulative water balance fluxes 
for Oxide Stockpile, West station
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2008-09 2009-10

Net percolation 
approximately 16-17% of 
annual precipitation

Net percolation 
approximately 10-11% of 
annual precipitation

Presenter
Presentation Notes
The two layer store and release covers installed on the Oxide Stockpile in 2008 continued to perform as designed in 2010.  This slide shows the total precipitation at the West instrument station on the Oxide Stockpile in blue and the net percolation in green.  Net percolation is the amount of precipitation that actually reaches the waste rock beneath the cover system. APPENDIX D, Oxide Stockpile Full-Scale Cover System 2009-10 Annual Performance Monitoring Report



Inert Solid Waste Landfills
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Presenter
Presentation Notes
The main solid waste landfill at the mine is located in a north-south trending strip through the middle of the Waste Rock Stockpile.  No significant issues were identified in inspections in 2010.



Wildlife

32

Presenter
Presentation Notes
Trained personnel routinely conduct hazing under Red Dog’s Public Safety permit.  In 2010 4 ptarmigan were reported killed in vehicle collisions.



Water Treatment
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WTP-2 WTP-1

WTP-3

Sandfilters

Presenter
Presentation Notes
Water Treatment Plants (WTP) one and two are capable of producing discharge quality water.  WTP-3 treats high TDS water from the pit and waste stockpile areas.



Water Use and Treatment
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Location Total 2010 Flow Gallons

Bon's Creek Total Flow  143,147,000

Reclaim Flow to Mill  3,507,115,000

WTP #1 Influent from Reclaim  362,604,000

WTP #1 Influent from MWD 1,922,000

WTP #1 Clarifier Underflow Sludge To Tails 7,782,000

WTP #1 Effluent to Sandfilter/Discharge 6,960,000

WTP #2 Influent from Reclaim 1,752,400,000

WTP #2 Sludge Discharge To Tails 58,955,000

SandFilter Effluent Discharged to Red Dog Ck 803,440,000

WTP #3 Influent from MWD  11,898,000

WTP #3 Influent from Mine Water Collection 38,773,000

WTP #3 Total Effluent 97,038,000

Total Treated Water Discharged to Red Dog Creek 810,400,000

Presenter
Presentation Notes
The mill used 143 million gallons of fresh water and recycled 3.5 billon gallons of water in 2010.  Water treatment plants one and two discharged 810 million gallons through the sandfilters to Red Dog Creek in 2010.



Fugitive Dust
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Presenter
Presentation Notes
Environmental technicians changing dust fall collection jars.



Dust Monitoring

Several monitoring programs are in place to monitor 
dust levels and deposition

•TEOMs* – real-time dust concentration measurements at 
PAC and Tailings Dam
* Tapered Element Oscillating Microbalance; determines 

concentration in air by weight and airflow measurements

•Vegetation monitoring – effects of dust deposition on plant 
communities over time
•Moss studies – quantities of dust deposition over time
•Dustfall jars – rates and quantities of dust deposition over 
time
•Road surface sampling – deposition and tracking on 
roadways

Presenter
Presentation Notes
TEOMs collect realtime Total Suspended Particulates (TSP) concentration data and also collect samples for analysis to determine the Pb and Zn concentrations within the overall TSP measurement.  The realtime readings allow for quick responses to dust events, and help Red Dog evaluate which activities and weather conditions contribute to elevated levels of dust.



Dust Monitoring

• Results of dust monitoring 
are analyzed to assist 
with mine air quality 
evaluations.

• This map shows dustfall 
jar locations for 2010. 
Three new jars were 
added in 2010 north of 
Aqqaluk.

Presenter
Presentation Notes
Mapping concentrations over time helps illustrate where major dust control improvement efforts should be focused.



Dust Monitoring

2005 2006 2007 2008 2009 2010
Days with 
TSP > 150 

37 20 19 4.0 18 24

Average 
TSP

64 45 47 38 50 54

Average 
MAX TSP

260 180 180 120 180 218

Average 
Min TSP

9 8 8 6 10 8

Average 
Std Dev

57 43 40 29 43 46

Days 
Sampled

340 280 350 290 290 349

•Air monitoring programs allow for tracking and analysis of dust 
concentrations and effectiveness of dust control measures; and
•Provide information to help with decisions on where dust control 
improvement efforts should be focused

Presenter
Presentation Notes
Minimum recorded TSP is near the detection level for the method. APPENDIX F, Dust Impact Monitoring and Implementation Plans



Vegetation Monitoring

Monitoring of vegetation to assess potential effects from dust 
deposition 

Comprehensive baseline monitoring was conducted in 2010 to 
facilitate more precise monitoring of dust control efforts 
over time

• 55 long-term monitoring plots around the mine site

• 4 reference locations (upwind)

– Moss, lichen & vascular plant cover and composition

Monitoring will continue at 3-year intervals with next study in 
2013.  

Presenter
Presentation Notes
Vegetation community monitoring has been conducted in the past; however because of new developments in sampling technology Teck has resurveyed the baseline samples in 2010 and will continue monitoring every 3 years to allow for comparisons over time. APPENDIX I, Red Dog Mine 2010 Vegetation Monitoring



Vegetation Monitoring

2010 baseline 
vegetation 
monitoring plots

Presenter
Presentation Notes
This slide shows the average vegetation cover for the 2010 baseline vegetation monitoring plots.  Warm colors have the least cover blue have the most. APPENDIX I, Red Dog Mine 2010 Vegetation Monitoring



Construction Activities

Construction completed in 2010
• Back Dam curtain wall
• Pumped Slurry Stations (Gravity drain conversion)

Continuing construction
• Wing Dam
• Main Dam lift

2011 Construction
• Isa Mill building
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Back Dam Completed in 2010
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Wing Dam Construction
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Gravity Drain Conversion Project
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New Construction
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• Australia - Prominent hill IsaMill 
M3,000 

Presenter
Presentation Notes
Red Dog has purchased two 1.5 MW M3000 IsaMill’s for zinc circuit regrinds.  An IsaMill uses inert ceramic media (2mm beads)



Thank You
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