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Background

Minnesota

Minneapolis
o

Wisconsin

Milwaukee ©

R developed a state park 1965

Becomes Paul’s career project
1994




e Problem

d a discharge permit

opper ~ 0.1-1 mg/1
ard 0.020 mg/1
obalt ~ .01-.04 mg/1
+ standard 0.005 mg/1




Little? Background....

= Long and sordid story complete with
~ numerous plot twists

Clitfs Notes Summary:
= Compliance 2009
‘= Jon exchange treatment

Small unit in the mine
Major source

Large unit on surface
Entire discharge




Blirrent Treatment System

Existing System
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It's the problem?

er removal problematic



APTsorb ™ Granule APTsorb ™ Granule 1500x



Approach

Tsorb as pretreatment

 for periodic backwasl




Top Manifold

Front View
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" APTsorb

Bottom Manifold [ ' @ Em 1/8"x1/4” Gravel




System Comparison

Existing System
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APT System
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Surge tank
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BOX Plot: Copper, unfiltered

American Peat

Existing System
System

Existing System
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Suzetane

APT System
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After filters, After carbon, After tank 1, After tank 2,
site B site C site G site D i site F
n=13 n=12 n=9 n=15 = n=27

A Mean

H Median

.Permit

After APT,










Failure in mine treatment

Influent
Effluent




Failure in mine treatment

Influent
Effluent




Failure in mine treatment

Influent
Effluent




Conclusions

oval of copper
suspended

verage 60% dissolved
onths operation:

.5 million gallons treated
, 000 bed volumes

atment cost <$0.00025/ gallon
(25 cents/1000 gallons)

= Can simplify treatment system

[=]



System Comparison

Existing System

APTsorb replaces filters,
break tank, pump, carbon
tank and first IX tank







Cobalt

Bed Volumes | Cobalt Cobalt, after | Cobalt after
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/I



umated Annual Operating Costs

$130,000
$ 21,000



'HE LEAD OUT

e metal mine drai age testing
jnded and dissolved Pb, Zn, Cd




Pb concentration; unfiltered (ug m

Bed 1 2 3 4 5 5 Feasibility Test
VOIUmES Effluent Results
9 80 102 71 941 615

T b, ug/l
s 43 11 6.1

17 6.0 < permit limit
174 3.1

178 3.4

B 2 24 3.2

0 @000 179 3.1

64  BUAEEEY: 27 3.0

EN:s 5.1 15 2.7

114 19 3.1 15 2.6

145 87 3.7 20 3.6

177 82 3.0 13 2.2

1.9

209 8.1 2.2

6.2 2.7

28 115 122 122 110
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1lts to date

satment cost < $0.0005

o reduce costs

a treatment uiremnts
d and Zn substantially below permit limit
dacity



ummary

rption media is a cost effective
drainage treatment

.0005/ ¢ 50 cents/1000 gallons)

oe used in either active or passive systems

rovide opportunities for metal recovery
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