
Using 30 years of Water Quality and Biological 
Monitoring Data to Gauge Success and Limitations 

Superfund Cleanup of Silver Bow Creek
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standards

Err on the Side of Caution
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Amend ROD – Waived To Standard
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Civil Action No. CV89-039-BU-SEH 

Plaintiffs
UNITED STATES OF AMERICA AND
THE STATE OF MONTANA

Vs

Defendant
ATLANTIC RICHFIELD COMPANY
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WAIVERS
(4) The President may select a remedial action meeting the 
requirements …..Blah Blah Blah….

…..Must Be Protective of Human Health 
and the Environment

(B) compliance with such requirement at 
that facility will result in greater risk to human 
health and the environment than alternative 
options – ”Do No Harm”

(C) compliance with such requirements is 
technically impracticable from an engineering 
perspective – “TI Waiver”

https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=42-USC-501116579-1129642153&term_occur=999&term_src=title:42:chapter:103:subchapter:I:section:9621
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=42-USC-85904877-1129642154&term_occur=999&term_src=title:42:chapter:103:subchapter:I:section:9621


• Acidic mine water discharge
• Tailings



Treated Mine Water 
Release

Began October 2019
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In Ramsay deposits were 6 to 8 feet thick

RAMSAY FLATS ~ Early 
2000s



2000 – 2015 Streamside Tailings
MT DEQ Cleans 26 miles Downstream of Butte    
~ $130M  
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When is it complete?



EPA Says
Meet These Water Quality Standards



STANDARD = exp{m[ln(hardness)]+b}

M B HARDNESS
STANDARD

(µg/L)

Copper Chronic 0.8545 -1.702 141 12.5

State Standard = Unfiltered (“Total Recoverable”)

Federal Standard = Filtered 0.45 microns(Dissolved)
Federal Water Effects Ratio
Federal Biotic Ligand Model

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

ARARs
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WATER EFFECTS RATIO
BIOTIC LIGAND MODEL



Copper LC50 (µg/L)

Site Season Site water Lab water WER

Winter
Unfiltered 277.7 145.1 1.914

Filtered 255.5 119.8 2.133

WSC

Spring
Unfiltered 360.3 62.71 5.745

Filtered 216.6 56.21 3.853

Summer/
Fall

Unfiltered 233.7 121.3 1.927

Filtered 176.1 99.28 1.774

WARM SPRINGS CREEK
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Measured Concentration

Hardness Conc Cu (µg/L) Hard Std WER WER Chronic Std
BLM Chronic 

Std
Filtered 
(0.45µ) 178 10.3 14.7 2.083 30.5 15.6

Silver Bow Creek at Opportunity
Biotic Ligand Model Fall/Winter



COMPLIANC
E

Longitudinal analysis of Chronic BLM compliance
Blacktail Creek to Clark Fork at Turah

2015 – 2016 DEQ 
Data

BLM Analysis



Macroinvertebrate Monitoring late 1980s to Present
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Are we there yet?



QUESTIONS OR COMMENTS
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Colorado Tailings - ”Slickens”
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1995

2014
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5 orders of magnitude!
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