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A lawyer and a
geologist walk
into a bar....




A lawyer and a
geologist walk
into a bar....

Civil Action No. CV89-039-BU-SEH

Plaintiffs
UNITED STATES OF AMERICA AND
THE STATE OF MONTANA

Vs

Defendant
ATLANTIC RICHFIELD COMPANY




ECOSYSTEM INTEGRITY

Conceptual Ecosystem Story Arc
EPA Applied Standards
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Ecosystem Story Arc VS Standards
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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




Treated Mine Water
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RAMSAY FLATS ~ Early
2000s




2000="2015 Streamside Tailings
MTDEQ | leans 26 mﬂes Downstream ofButte H=







When is it complete? P




EPA Says >
Meet These Water Quallty Standards




APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

ARARSs

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

STANDARD
M B HARDNESS (ug/L)
Copper Chronic |  ar4s 1702 141 12.5

State Standard = Unfiltered (“Total Recoverable’)

Federal Standard = Filtered 0.45 microns(Dissolved)
Federal Water Effects Ratio
Federal Biotic Ligand Model
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Silver Bow Creek - Opportunity
Total Recoverable Concentration pg/L
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Silver Bow Creek - Opportunity
Total Recoverable Compliance Ratio
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Silver Bow Creek - Opportunity
Filtered (“Dissolved” — ionic + particulate)
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2013 Copper Bioavailability Testing in
Silver Bow Creek and Anaconda
Tributaries (Warm Springs Creek, Mill
Creek, Willow Creek, Lost Creek)

Winter, Spring, and Summer/Fall Sampling

For:
Atlantic Richfield Company
Butte, Montana, USA

Prepared by:

TRE

TRE Environmental
Strategies, LLC.
4303 West LaParts
Avenue

Fort Collins, Ceolorado

£ ARCADIS

ARCADIS U.S., Inc.
1887 Cole Blvd. Suite 200
Lakewoed, CO, 280401

Cctober 2014
DRAFT



2013 Copper Bioavailability Testing in
Silver Bow Creek and Anaconda
Tributaries (Warm Springs Creek, Mill
Creek, Willow Creek, Lost Creek)

Winter, Spring, and Summer/Fall Sampling

For:
Atlantic Richfield Company
Butte, Montana, USA

4303 West LaParte
eeeeeee

€2 ARCADIS

ARCADIS U.S., Inc.
1887 Cole Blvd. Suite 200
Lakewoed, CO, 280401

ccccccccccc

WATER EFFECTS RATIO
BIOTIC LIGAND MODEL



WARM SPRINGS CREEK

Copper LCG () (mg/L)

Site Season Site water Lab water WER

Unfiltered 277.7 145.1 1.914

Winter
Filtered 255.5 119.8 2133

WSC

Unfiltered 360.3 62.71 5.745

Spring
Filtered 216.6 56.21 3.853
Unfiltered 233.7 121.3 1.927

Summer/
Fall

Filtered 176.1 99.28 1.774




TR
Co
pper (ug/
L)

"'}
arm
S
pri
ings Cre
ek C
o
ppe
r

120

100

80

60

o ||
|

20

W
1
LA

B2
\’6“»

ob
\3«96
\a“s%
¢-) 00
-\ 01‘
o
Q°
[\
(\,\,0
\a«ﬂ
\a«xﬁ
\a«xﬁ
\a«x%

\3«10

yot

Yot
o

—U
nFiltered



TR Copper Concentration (pug/L)
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Warm Springs Creek
Flow VS Unfiltered Copper
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Hardness (mg/L)

Warm Springs Creek
Flow VS Hardness

500
STANDARD = exp{m[In(hardness)]+b}
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DOC (mg/L)

Warm Springs Creek
Flow versus Dissolved Organic Carbon
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DOC (mg/L)
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Warm Springs Creek
Flow versus Dissolved Organic Carbon
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Silver Bow Creek at Opportunity
Annual Max-Min

1000.0

100.0

10.0

TR Copper Compliance
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Filtered
(0.45p)

Silver Bow Creek at Opportunity
Biotic Ligand Model Fall/Winter

Measured Concentration

BLM Chronic
Hardness| Conc Cu (ug/L) Hard Std WER |[WER Chronic Std| Std
178 1 0 3 14.7 2.083 30.5 1 56




2015 - 2016 DEQ
Data
BLM Analysis
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Longitudinal analysis of Chronic BLM compliance

Blacktail Creek to Clark Fork at Turah
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BIOINTEGRITY

100

Non-Impaired

Silver Bow Creek Opportunity
Macroinvertebrate Biointegrity
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Subarvea

Clomimuon Namne Scienlilic Name
1 2 3 1

American Dipper Cinelus mexicanus b x
Ameriean Goldfinch Spinus tristis b X x %
Bald Eagle Haliaeetus lencocephaius b % %
Bank Swallow Riparia riparia b % X X
TNelred Kingfizher Megeeervle aleyon % % %
Black-capped Chickadee Pocorle atrioaniiins X % X
Bulleck's Dricle Teterus bullockn x
Common (zoldeneye™ ueephoda cliangula b X x
Camman .\1(‘1'?;‘1“:’:1“?* .'11'0‘1’3”.‘! MeTgaAnasy X ® k4 u
Common Yellow tiroal Grothlyms rrichas X X X X
Cooper's Huwk Accipiler couperit X %
laslern Kinghird Tyriinnus Lyrannns x x
Czray Calbird Dumetelin cocoltuenses X
Hooded Merzanser” Lophkodyvtes cucullatis % X
Luzul: Buniing Possering wmoeni A X
Tineoln's Sparvrow Melospizu hnevlni % % ® %
MacGillivray's Warbler Geathlvpis tolmier x
Northern Coshawk Accipater gentilis x
Northern Watorthrush® Parkasin novehorasensis %
Qaprey™ Pandion haliaetis % % %
Red-naped Sapsuckey Sphyrapicus nuchalis X
Rang Sparrow Melospiza melodia % % X
Swainson's awhk I Breiicer suarini e %
Swainson'a T'hmsh Carharus watularvs %
Tres Swallow Tochyeineta bieolor 5 i i %
Warblig Vireo Vireo gilvus X
Weslern Wotnl-Pewes Conbagries sortdicliclios X
Willow Flycatcher Empidonax traillir b % %
Wilson's Warbler Cardelling pusilla X
Wand Thck* Aix sponsa ® ®

Cellow Warbler Seraphaga perecitia X % X
Total ripavian-ohligate or -dependent species 15 19 20 18
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Colorado Tailings - ”Slickens”
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Silver Bow Creek at Butte
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Silver Bow Creek at Butte
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COPPER COMPLIANCE Unfiltered
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COPPER COMPLIANCE Filtered
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