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Outline

• Site description
1. Enhanced Natural Removal
2. Circulation of the pit
3. Aeration



Site Location



Site Map



Water transfer from Tailing Lake

3.4 Mm3 from Tailings Lake to Zone 2 Pit 1999-2002

~50% of Zone 2 Pit volume



PART I  Enhanced Natural Removal



Enhanced Natural Removal
Addition of mono-ammonium phosphate

June 2002:  22 tonnes of MAP   (35 g/m2)

May 2003:  9 tonnes of MAP    (13 g/m2)



Thiocyanate

SCN - + 2H2O + 5/2 O2 -> 
SO4

-2 + HCO3
- + NH3

Biological oxidation
Produces ammonia 



Ammonia
1) DIRECT UPTAKE BY ALGAE

2) MICROBIOLOGICAL NITRIFICATION

NH4
+ + 3/2 O2 -> 2H+ + H2O + NO2

-

NO2
- + ½ O2 -> NO3 

–

3) MICROBIOLICAL DENITRIFICATION (anoxic)
Nitrate to nitrogen gas



Response



Thiocyanate



PART 2 Circulation
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…with Jun 2005
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Part 3  Aeration



Stainless steel diffuser



Aerator and monitoring rafts



July 22, 2006  startup 



For comparison: summer 2005



Summer 2006 with aeration:



Initial Response



Sounder



Zone 2 Pit Conclusions
•Pit lake weakly meromictic

•Meromixis is affected by

•Rockfall

•Ground water inflow (even small amounts)

•Year with thick ice cover

•Spring upwelling

•Enhanced Natural Removal, in conjunction with 
aeration removed all thiocyanate (within detection)


