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Background

Minnesota

Minneapolis
o}

Wisconsin

teel donated mine to state
R developed a state park 1965

Milwaukee ©

Becomes Paul’s career project
1994




e Problem

a discharge permit

per ~0.1-1 mg/1
rd 0.020 mg/1
alt ~.01-.04 mg/1
+ standard 0.005 mg/1
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WLittle? Background.. ..

ong and sordid story complete with
numerous plot twists

= (and endless ASMR papers

liftfs Notes Summary:
= Compliance 2009
= Jon exchange treatment
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Small unit in the mine
Major source

Large unit on surface
Entire discharge
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at’s the problem?

er removal problematic



Size Analysis, Input
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at’s the problem?

ally <4 microns
of the removal capacity utilized

there a better approach-?



ard Options

ts and Clarifiers ( oh my)

= Nominal removal: 5-10 micron




ter Approach?

based sorption media

APTsorb ™ Granule APTsorb ™ Granule 1500x



sproach

PTsorb as pretreatment




Top Manifold

Front View
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Bottom Manifold e R 1/8"x1/4” Gravel
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System Comparison
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Surge tank Filters Break tank Carbon IX resin IX resin
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lalk'like an enginerd

ti\}e media in treatment tank or
IBAS)S. 500 gallons

= Volume of reactive media(gallons)
Flow rate (gallons/min)

D minutes
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Copper, unfiltered (ug/L)
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Failure in mine treatment

~~Influent
~~Effluent




Failure in mine treatment

~~Influent
~~Effluent




Failure in mine treatment
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Filtered copper

Permit limit
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Conclusions

= Average 60% dissolved
onths operation:
million gallons treated
2, 000 bed volumes

Inimal maintenance

= Backwash every 4-6 weeks
= Treatment cost <$0.00025/ gallon
= Can simplify treatment system



System Comparison

Existing System
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Surgetank Filters Break tank Carbon I resin I¥ resin

APT System APTsorb replaces filters,
break tank, pump, carbon

tank and first IX tank

Surgetank APTsorb X resin
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< ~Effluent
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Cobalt

influent APTsorb Siemens
0.47
1,003 9.1 1.4
1,227 7.2 2.3
1,566 7.2 5.8
2,529 9.3 9.2
3,751 11.4 10.7

3,996 12.3 10.3

27,817 0.47
27,871 0.1

All concentrations in ug/l; Permit limit 4 ug/|



Stmated Annual Operating Costs

$163,0002
b system: $ 70,0000

94 exchanges per year
by exchanges per year



Xt Steps

plementation submitted

coal mine drainage

» Total aluminum exceeds limit
o Most is suspended



q for Answers>

N Ask a question:

“There are no rules here. We’re trying to accomplish something.”

Thomas Edison
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obalt Results
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