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BCR Design
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Hay, wood chips, limestone, manure
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naerobic processes
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- Residence time ~ minimum 1-2 days
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Peat surface

dsorption-complexation

ticulate Metal Removal

= Interaction with surface
= Successful removal of 3 - 5 micron particles




3 ol F T AT T EIARHIE LI D



"w-

Characterization

1scharge from active underground mine

= Pb controlling metal

Concentration ug/L
Metal  Total Dissolved Permit
Pb 2100 150 11.5

/n 115 70 137.3
Cd 0.8 0.2 0.5

= Flow up to 8,000 gallons/min
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Biocells

ater filtered through sand filter
-30 mesh
Design -

Biocell | Flow rate | Hydraulic loading | Residence time
gpm gpm/ft? min

1 0.6 0.25 60

3 1.2 0.5 30

10 month pilot test
Temperature -10 to 100






lIs=Solids Removal

" ot remove all suspended solids
op inches



Pb removal biocell 2
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Zn removal, Biocell 2; Zn vs Bed Volume
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Cd removal, Biocell 2, Cd vs Bed Volume

——input =—e—after sand filter —e—after APTsorb

0 5000 10000 15000 20000 25000 30000
Bed Volumes



lon treated $/gal

ti I'gst COS




Pb removal biocell 2

=—A, input —B, after sand filter ——after APTsorb
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ACTIVE MINE

| Pilot Design
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Zinc vs Bed Volume
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3.6 5.2 7.5 9.7 13.0 18.3

15 B 45 65 85 115 160
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What do we do with the exchange media?



Id

Medi

9

ovin

10N

t

pumping or suc




Jisposal Options

1l recovery
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P~ Stormwater
iting Faclility; 3 years

'Chromium 526
Cadmium 219

Zinc 565

Parameter |Influent ug/L |Solid (mg/kg)

Regulated ' TCLP
Level results
Contaminant |(mg meg
Cadmium

Chromium
Z1inc

0% metal
released
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BOMmparison- Irace Metal Removal

Wetland  6-8 1-2days  Initial Fe,  Problematic

color

BCR 3-8 1-2days  Color, Needs
BOD, Insulation
nutrients, Rates slow
odor

Peat 6-8 15 min Minimal Needs

Sorption color insulation

Media
. T



summary

1mits
_ost 70%
iform media with high permeability

elow target

inute contact time
nuisance parameters
to replace

= Potential metal recovery
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| Got Questions: . ’

218-969-6483
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