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Introduction
• Treatment and sludge management are two 

important facets of mine site environmental 
control practices

• Most sites employ some form of chemical 
treatment to address acid drainage issues.  
• varies from site to site  

• No single, comprehensive database 
containing treatment                                   
and sludge management                           
information for mine sites 



Methodology

• A questionnaire was developed 
• Mining companies, federal, territorial and 

provincial governments were contacted
• Information compiled in an interactive database
• Focussed mainly on Canadian sites.

• Data on sites in the US and globally will also 
be collected

• The surveys were completed thoroughly.  Quality 
of the data is generally very good.



The Survey

• The survey collected information on 
• Site background and history
• Acidic drainage characteristics



The Survey
• Type of treatment used 

(e.g. basic neutralization, 
mechanical solid/liquid 
separation, high density 
sludge, passive treatment, 
others 
• Reagents
• Costs
• Solid/liquid separation 
• Treatment issues



The Survey
• Sludge management practices (e.g.  sludge 

pond,  with tailings or other wastes, in mine 
working,  landfill, in pit, reprocessed, etc.
• Sludge composition 
• Sludge management issues





Sites by Contacted by Region
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Completed Surveys by Region 
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Type of Operation
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Operation Status
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Average Influent pH
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Average Flow Rate
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Peak Flows

• Maximum flows 
typically 2- 4 
times greater 
than average 
flows. 

Courtesy of B. Price



Other Information Collected

• Mine drainage composition
• Temperature, TDS, TSS, turbidity, 

conductivity, Eh, acidity
• Receiving environment
• Expected length of treatment

• 9 months to in perpetuity



Source of Acidic/Neutral Drainage
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• ~30% sites treat other waste streams with their AD/ND



Treatment Process Details
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Flow Equalization

• Holding/collection ponds 
• pH controller on lime pH 

feed line 
• Buffer pond and water 

management
• Feed pumps
• Pump from surge pond
• Pump and level control



Capital Costs
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Some Planned Upgrades
• Rebuild/replace clarifier and steel tank
• Addition new reactor tanks
• Expand and winterize facilities pending 

government approval  
• Sludge handling improvements
• Reconfiguration
• Slaker replacement 
• Replacement with newer unit with higher flow 

capacity
• Spiral rakes in the clarifier
• Preventive maintenance



Reagents
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Other Reagents

• Sulphuric acid
• Ferric chloride
• Hydrogen peroxide
• Aluminum chloride hydrate sulphate 

(coagulant)
• Sodium Hypochlorite
• Sodium metabisulfide



Flocculant
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Solid/Liquid Separation



Solid/Liquid Separation
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Treatment Issues
• Gypsum scaling – most common problem
• Suspended solids
• Lime handling and mixing
• Sludge density, settling, dredging disposal 
• Winter related

• Metal dissolution under ice cover (ponds)
• Pipeline freeze ups  
• Polymer mixing during winter

• Other
• Algal blooms in collection ponds
• Seepage water corrosive to pumps



Treatment Costs
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Operating Cost Breakdown
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Annual Sludge Production
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Sludge Disposal

0
2
4
6
8

10
12
14
16

Slud
ge

 po
nd

Mixe
d w

ith
 ta

ilin
gs

On e
xis

tin
g t

ail
ing

s

Dred
ge

d s
lud

ge
 on

 ta
ilin

gs

Mine
 w

ork
ing

s

With
 w

as
te 

roc
k

Und
er 

wate
r c

ov
er

Pit
Bac

kfi
lle

d
La

nd
fill

Rep
roc

es
se

d
Smelt

ed

Othe
r M

eth
od

 (D
eta

ils)

e.g. Heap 
leach piles



Annual Sludge Disposal Costs
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Sludge Management Issues
• Sludge desiccation and dusting – difficult to 

manage
• Some sites have limited sludge disposal capacity 

and are looking at off site disposal for the future
• Difficulty in dredging sludge, high disposal costs, 

pH spikes in ponds 
• Presence of cadmium over permissible leachate 

limits 
• Dewatering NaOH sludge                                      

more difficult than                                             
lime based sludge



Next Steps 

• Will continue to take surveys up until 
January 2008
• All sites encouraged to participate
• More international sites to be included

• Final report to be completed by March’08
• Database to be updated on a regular 

basis – working document 
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