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Section I: Introduction

The State of Montana, through the Department of Environmental Quality (DEQ) solicited public comments
for a thirty-day period from June 15, 2020 to July 14, 2020, as required by Section 713 of the Montana
Comprehensive Cleanup and Responsibility Act (CECRA), Montana Code Annotated (MCA) Section 75-10-
713. Numerous members of the public submitted comments, both in support of and raising concerns with
the Consent Decree (CD) for the Butte Priority Soils Operable Unit (BPSOU). Many of the comments the
State received mirrored comments that were also submitted to the United States during the concurrent
public comment period of the United States. Additionally, many of the concerns raised in the comments to
the Consent Decree were raised during the United States’ public comment period and response to
comments for the 2020 Amendment to the BPSOU Record of Decision (April 11 2019 to July 11, 2019)

The State considered all comments received, which included comments that raised concerns with issues
outside the scope of the CERCLA remedial actions that this Consent Decree requires; and, requested
remedies that EPA, in consultation with DEQ, has already considered and properly rejected as impracticable,
outside the scope of EPA’s remedial authority, or not supported by its analysis of the data related to the
BPSOU. All received public comments are provided in full in Attachment A. In this response to public
comments, similar comments are categorized together, summarized, and answered overall, with specific
responses to comments as needed. Through consideration of all public comments, the State has
determined there is no justification for modifying the Consent Decree.



Section IIl: Comment Summary and Response by Category

Category A: Use of Railroad Figure within the BPSOU CD.

Summary: Commenter (Commenter No. 3) requested that the CD be modified as it (a) is imprecise as to
the definitions and descriptions of railroad properties, and (b) misstates the amount of contamination
associated with or coming from the railroad properties.

Response: The State position echoes the United States response to this comment provided in the Motion to
Enter—the definition of the railroad properties is for illustrative purposes only. The commenter submitted a
comment requesting the Consent Decree be modified. The Consent Decree excludes certain sections within
the BPSOU owned by BNSF Railway Company and Union Pacific Railroad (the “Railroad Properties”), which
the governments intend to address in a separate action. The Railroad Companies raise issues with how the
Railroad Properties are defined, and the summary of industrial history within the BPSOU. Commenter 3 at
page 2. According to the Commenter, the Consent Decree is imprecise in defining the boundaries of the
Railroad Properties. Commenter 3, at page 2. However, the definition of the Railroad Properties explicitly
states that the boundaries shown are “for illustrative purposes only.” Consent Decree, at 28. The boundaries
are further described in figures in Appendix F of the Consent Decree, which—as the comment itself quoted—
“are not intended to precisely define the boundaries of the Railroad Properties.” Such language sufficiently
addresses the Commenter’s concerns, and adding more language to that effect would be duplicative.

The Commenter also asserts that Recital Section L of the Consent Decree overstates the amount of
pollution on, or originating from, the Railroad Properties. Commenter 3, at pages 2-10. The comment notes
that there has been some pollution on the Railroad Properties. Commenter 3, at page 6. The Commenter’s
calculations of their pollution contribution in their comment letter are disputed by Atlantic Richfield and
other parties. The Consent Decree does not, in any way, attempt to quantify the contributions from the
Railroad Properties. This action does not concern liability for the Railroad Properties, and need not be
altered based on the concerns raised by the Railroad Companies.

Category B: Air Monitoring
Summary: The CD should be modified to require additional air monitoring.

Response: The State received comments from an interested community group regarding the need for
additional air monitoring (Commenter No. 2), which were very similar to comments received on the
proposed plan for the amended BPSOU Record of Decision. Air monitoring will be a requirement during
remedial actions that involve dust generating activities, such as earth work associated with removal of
historic mine waste, construction of stormwater basins, and other heavy construction actions necessary to
construct the remedial elements. Without remedial construction activities that may generate dust, the air
exposure pathway for contaminants of concern does not present excess risk.

Of note, other activities in Butte do generate dust and these are collectively monitored through an active air
monitoring program coordinated between Butte Silver Bow County and the State of Montana. The Butte-
Silver Bow County Health Department and Montana DEQ Air Quality Division have an ongoing air quality
monitoring program for the Butte-Silver Bow Air Quality District. Particulate monitoring is conducted at the
air quality station located next to the Greeley School and includes:

e Continuous monitoring for PM 2.5 particulate concentrations using a Met One model 1020 Beta
Attenuation Monitor (BAM-1020).

e Continuous monitoring for PM 10 particulate concentrations using a Met One model 1020 Beta
Attenuation Monitor (BAM-1020).

e Episodic monitoring for PM 2.5 using three filter-based particulate samplers (BGl Model PQ-200, Met
One SASS sampler, URG sampler). These samplers collect particulate matter on filters over 24-hour
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periods. The filters are then analyzed gravimetrically to determine the average airborne PM2.5
concentration during the sample period. The filters are analyzed by a laboratory for selected
contaminants of concern. The episodic sampling is performed every 6 days, concurrent with EPA’s
guidance.

¢ A meteorological instrumentation tower that measures wind speed, wind direction, and temperature.

e SASS samplers that are regularly analyzed for concentrations of arsenic, cadmium, copper, lead, and
zinc. In addition to the metal concentrations analyses, chemical speciation analyses will be completed.

Category C: Residential Lead Cleanup Levels

Summary: The lead cleanup levels required by the CD are inadequate. The CD should be modified to
provide a more protective lead cleanup level. Commenter thought the lead action level is too high—higher
than the action levels for lead in other parts of the country and the Anaconda Smelter Site—and that it
impacted human health in Butte.

Response: The State received a comment (Commenter No. 8) asserting that the Consent Decree does not
adequately address lead contamination in residential areas within Butte. However, the Consent Decree
expressly does not address remediation within residential areas. Consent Decree, at 29 (“Remedial action to
address such residential exposure is implemented, as of the Effective Date, through the Residential Metals
Abatement Program (“RMAP”) on residential properties.”); Consent Decree, at 30 (“The ROD, as defined for
purposes of this Consent Decree only, does not include Residential Solid Media Remedial Action.”).
Residential cleanup will be addressed by the Defendants under a separate EPA enforcement mechanism,
known as an amended Unilateral Administrative Order, and the public will have input into the final terms of
the residential cleanup plan. Further, EPA will consult with DEQ in the review and revision to any RMAP
documents and plans that are submitted under the UAO. Therefore, such concerns are beyond the scope
of this Consent Decree, and will be addressed through the RMAP. The State does, however, support the
eventual inclusion of such remedy measures in a Consent Decree.

Category D: Technical Impracticability Waiver of State water quality standards

Summary: Commenter 4 accepts the up-front technical impracticability waiver from the State’s total
recoverable surface water quality standards to the federal dissolved surface water quality standards for
copper and zinc, but opposes the contingent waivers of the waived-to dissolved standards for copper and
zinc and the contingent waivers for additional contaminants if there is more than one exceedance of the
water quality standard in a 3-vear period. Finally, Commenter 4 objected to the potential use of the biotic
lidand model as the basis for a future waived-to standard for copper and zinc. The commenter stated that
the biotic ligand model should not be used in non-equilibrium conditions such as acute or stormwater flows
and that this sets a bad precedent for other waterways in the state. Commenter 1also expressed concern
about future waivers.

Response: The Consent Decree provides for certain up-front and contingent waivers of surface water
guality standards. See Consent Decree, Attachment A to Appendix D. It does not change state water quality

standards applicable to the discharge of treated ground water, as one commenter claims.

The State received a comment (Commenter 4) correctly noting that such waivers are not commonly used in
CERCLA remedial decisions or consent decrees. An additional commenter noted, “concern that the Consent
Decree allows for potential ‘further waivers’ of water quality standards down the road, if the remedy as
proposed fails to meet the Federal ‘replacement standards’ which will protect fish and aquatic life.”
(Commenter 1, at pages 1-2). The State, after thorough review of the modeling efforts conducted to assess
the appropriateness of potential waiver of state water quality standards, as well as a review of the remedy
as modified by the 2020 Amendment to the BPSOU ROD, concurs that waivers are justified by site-specific
circumstances. CERCLA allows waiver of applicable or relevant and appropriate requirements (“ARARs”) if
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such requirements are “technically impracticable from an engineering perspective.” 42 US.C. §
9621(d)(4)(C). The city of Butte is the site of extensive historical mining, which has distributed mining
waste-related hazardous substances throughout the city, including upstream sources of contamination. The
northern portion of the city of Butte is also located on a hill. These circumstances create unique challenges
for implementing a protective remedy within the BPSOU.

The EPA, in consultation with DEQ, has conducted extensive analysis of the area, including detailed
modeling (EPA. 2019a. Surface Water Technical Impracticability Evaluation Report. Butte Priority Soils
Operable Unit, Silver Bow Creek/Butte Area NPL Site). The 2019 BPSOU Tl Evaluation Report concludes that
the acute total recoverable copper and zinc standards will not be met in the BPSOU surface water bodies
even with the construction of stormwater controls in every drainage basin within the BPSOU. This is due to
the large quantities of stormwater and the limited capacity of the creeks to incorporate the contaminant
load, the large areal extent of the contaminant distribution, and the surface water of Blacktail Creek coming
into the BPSOU from upstream areas that introduce water already over the state surface water standards.

There are, however, several other remedial actions required in the Consent Decree that will address other
contaminant pathways to the creeks. First, all contaminated instream sediments within the project areas of
Blacktail and Silver Bow Creek below the confluence will be removed and replaced with clean instream
sediments. Second, contaminated groundwater currently discharging to Blacktail Creek and Silver Bow
Creek below the confluence will be captured before it discharges to the creeks and recontaminates instream
sediments and surface water. Because of these remedial requirements to address these current
contaminant pathways that impact surface water quality and the Tl evaluation conclusions, surface water
standards for copper and zinc have therefore been waived up front, as the comment noted without
objection. EPA’s analysis also demonstrated uncertainty as to whether certain other surface standards -
namely, chronic aquatic copper and lead, and acute cadmium, copper, lead, silver, and zinc - could be met.
EPA, in consultation with DEQ, nevertheless determined that the best course of action would be to pursue
the surface water remedy portion of the BPSOU selected remedy. Rather than waiving the substitute
standards up front, EPA provided for remediation to attempt to meet these standards and testing to
evaluate the efficacy of the remediation. Because it remains unclear whether it is still possible to meet the
standards, the EPA also provided contingency waivers for certain surface water contaminants. The EPA and
DEQ retain the ability to require certain additional work before the contingency waiver is granted. All work
will be subject to EPA oversight with DEQ consultation. This setup ensures that thorough remediation work
takes place, while allowing for a further waiver of water quality standards if it becomes apparent that it is
still impracticable to meet the waived-to surface water standards despite this work.

The commenter also raises issues dealing with the EPA’s use of the Biotic Ligand Model (“BLM”) for one of
the contingent water quality standards. BLM is a promulgated Federal water quality criteria, issued by the
EPA in 2007, and involves the use of several different data parameters and mathematical equations to
derive a surface water quality standard that is applicable when contaminated instream sediments are not
present. 72 Fed. Reg. 7983 (Feb. 22, 2007). As noted above, the selected remedy requires removal of
contaminated instream sediments and contaminated groundwater controls and monitoring of the sediments
to ensure that the instream sediments do not become recontaminated. The EPA and the State are aware of
potential complications and the inability to accurately calculate a protective surface water criteria involved
with the use of the BLM during non-equilibrium conditions such as acute or stormwater flows as noted by
the commenter. Nevertheless, the EPA has promulgated this criterion for use in establishing surface water
quality requirements for chronic or non-storm flow conditions. The EPA is confident that it can apply the
BLM in a site-specific way to ensure that accurate, reliable, and protective water quality standards are
chosen for copper, should the contingent waiver be applied.1 The commenter incorrectly asserts that the
BLM standard will be used for zinc should the contingency waiver be invoked. The replacement standard for

1 The 2020 Amendment to the BPSOU Record of Decision, at Table 2, foothote g, states the following: For acute
conditions (wet weather events), the BLM standard or any other appropriate EPA-approved methodology that will
perform in non-equilibrium conditions such as storm water or diel pH cycling shall be used.
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zinc in that case is the EPA-promulgated standard in place at the time the contingency is invoked. This
would likely be some form of a dissolved standard, not a BLM-calculated standard.

Category E: Clean-up of Silver Bow Creek above its confluence with Blacktail Creek
Summary of Comment regarding legal status of this section of Silver Bow Creek: The State received
one comment (Commenter 5) specifically asking for a response to continued concern over the legal status
of Silver Bow Creek above its confluence with Blacktail Creek, as well as the State’s alleged disregard for the
decision in the case Silver Bow Creek Headwaters Coalition LLC v. State of Montana. The State provides that
response here:

Response: The State received comments regarding the stretch of Silver Bow Creek above its confluence
with Blacktail Creek. The concerns raised in this comment were similar to the concerns raised to EPA during
the public comment process associated with the Proposed Plan that preceded the 2020 Amendment to the
BPSOU ROD. In 2015, a state district court found that the official geographic name for the drainage above
the confluence of Silver Bow Creek and Blacktail Creek under Montana law is Silver Bow Creek. See Silver
Bow Creek Headwaters Coalition v. State of Montana DV-10-431. Prior to the ruling, EPA and other federal,
state, and local authorities had referred to the drainage as the Metro Storm Drain because it gathered and
conveyed stormwater. The perennial water flow that composed Silver Bow Creek before mining activity is
now intercepted by the Yankee Doodle Tailings Dam, the Berkeley Pit, and Montana Resources, LLP’s
permitted active mine area. The court ruled that the use of the term “Metro Storm Drain” as opposed to
“Silver Bow Creek” did not follow the geographic naming statutes that governed official names of
geographic areas in Montana. The State respects the court’s ruling in that case. Since the court issued its
ruling, the State has described the area in question as Silver Bow Creek above the confluence with Blacktail
Creek or upper Silver Bow Creek in Superfund documents. The court’s ruling, however, did not determine
that the drainage in question was subject to state water quality standards. The district court’s decision was
narrow and limited to the proper name for the drainage, which the court stated was the only issue raised in
the plaintiff’s complaint in the matter. As the court’s decision states, issues related to the cleanup
obligations or water quality standards in this area “are of little significance to the issue at hand.” Therefore,
the court’s ruling does not require a replacement creek be constructed in the area above the confluence of
Silver Bow Creek and Blacktail Creek.

The relevant and current Montana DEQ regulation concerning this stretch of Silver Bow Creek is found at
Administrative Rules of the State of Montana (or ARM) Section 17.30.607(1)(a)(iii), which states that “the
concentrator pond and Silver Bow Creek drainage from this pond downstream to Blacktail Creek . . . have
no classification.” The same regulation prescribes water quality standards for Silver Bow Creek downstream
from its confluence with Blacktail Creek.

Summary of Comments regarding the Silver Bow Creek above the Confluence Channel Replacement
and the Request for a Memorandum of Understanding: Commenters (Commenters 5 and 6) supported
entry of the Consent Decree, but noted that the lack of a replacement or reconstructed Silver Bow Creek
above its confluence with Blacktail creek is a shortcoming of the Consent Decree because it “commits the
existing Silver Bow Creek channel to be used for collecting contaminated stormwater.” (See, especially, the
request that the CD be amended by “replacing the current channel with the lined one proposed in ROCC’s
plans and then legally assigning that new one the name of our creek.” Commenter 6 at page 3). The
community still expects that leaders within Butte Silver Bow County and the State will ensure a creek
project moves forward. Such a commitment between the government of Butte Silver Bow County and the
State of Montana must be reflected in a Memorandum of Understanding. Further, all parties to the Consent
Decree must account for the eventual creek work, thus ensuring cost savings for that future project
(Commenter 6 at page 2).

Response: The State appreciates the dedication of and comments from the community on the issue of
Silver Bow Creek above its confluence with Blacktail Creek. The State has engaged with the community in
parallel with Consent Decree negotiations to craft both the Consent Decree and a Memorandum of
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Understanding (MOU) between the State and Butte Silver Bow County to address the community concerns
around Silver Bow Creek above its confluence with Blacktail Creek. The MOU is pending before the Butte
Silver Bow Commissioners for their consideration. The State has committed, in both the Consent Decree
(see paragraph 20 of the Consent Decree) and a pending separate MOU (attachment B to this
responsiveness summary) with Butte-Silver Bow County to use any of its remaining settlement funds after
completion of the Blacktail Creek Riparian Actions to replenish Natural Resource Damage Program (NRDP)
funds used to address the Parrot Project, as well as providing $1 million dollars as seed money to be used for
the future lined Silver Bow Creek channel above its confluence with Blacktail Creek. As noted in the
pending MOU, the State anticipates that less than half of the $20.5 settlement dollars to the State will be
used for the State’s performance of the Blacktail Creek Riparian Actions. The balance of those funds will be
used, then, to replenish NRDP funds used to address the Parrot Tailings removal, as well as provide $1
million to address a future lined creek channel in the Silver Bow Creek corridor upstream from Blacktail
Creek. Such funds would be used as a match for other funds secured by the project proponent if land,
water, access, infrastructure, and other issues are resolved at the time a proposed project is presented.

Further, the end land use plan (see Addendum 1to Attachment C to Appendix D of the CD) and the
necessary remedial components that will be constructed in the corridor will include areas that could support
a future lined creek channel. (The creek channel would be lined to prevent the surface water in the creek
from infiltrating and impacting Atlantic Richfield’s groundwater remedy by altering the local groundwater
hydrology and/or mobilizing arsenic and metals from the underlying contaminated soils and further
impacting the groundwater.)

Although the State does not support the request of Commenter 6 to amend the Consent Decree to provide
for a newly constructed channel, the State nevertheless supports these efforts towards a lined channel, both
through the CD’s allowance of using State settlement funds to support such work, as well as the State’s
commitment in the pending MOU to set aside $1 million for such efforts.

Category F: The Parrot Tailings Waste Removal Project Should be Performed as Part of Remedy
Summary:_ Commenter 1 was generally in favor of the consent decree, but stated that remedy should have
paid for the Parrot Tailings Waste Removal Project rather than the State funding the Parrot Project.

Response: The State and EPA have had an impasse on whether the Parrot Tailings should be addressed
under remedy since at least 2006 (see 2020 Amendment to the BPSOU ROD Response 2.15.2). In
determining to proceed with the Parrot Project as restoration, the Governor concluded this impasse was an
obstacle to getting the cleanup done in Butte, and the State’s action to remove the Parrot Tailings would
avoid this impasse and facilitate the BPSOU negotiations moving forward more quickly. Accordingly,
addressing the Parrot Project under the State’s natural resource damage authorities is an important part of
finalizing the consent decree.

Although we don’t know exactly how much money will be available, the State anticipates that at least half of
the $20.5M will be available for reimbursement of the Parrot funds following completion of the Blacktail
Creek work. As stated in the 2020 Amendment to the BPSOU ROD, EPA and DEQ have committed to
cooperate and coordinate during the Blacktail Creek construction work to efficiently conduct the Blacktail
Creek work and maximize the remainder funds that will be used to pay for the Parrot Project.

Additionally, as noted in the September 2019 Parrot Funding Restoration Plan Amendments, DEQ will be
submitting a request to EPA to transfer $5,000,000 in funds obtained under a consent decree known as the
Streamside Tailings Operable Unit Consent Decree. EPA will need to agree with the State that the funds
obtained under that consent decree are no longer needed to complete the remedy for the Streamside
Tailings Operable Unit; the consent decree provides that any unneeded funds revert back to the Natural
Resource Damage Program. The State believes that sufficient funds will remain in the Streamside Tailings
account following this transfer to address the long-term operations and maintenance of the Streamside
Tailings remedy. These transferred funds will be used to backfill funds used to pay for the Parrot Project, if
approved.



Category G: Butte Silver Bow has played a key role in community engagement.
Summary: Butte Silver Bow County has shown a great commitment to the public comment process and
community engagement prior to its decision to sign the Consent Decree.

Response: The State appreciates and is grateful for the community outreach and engagement efforts
undertaken by Butte Silver Bow County. Community leaders went to great lengths to educate the
community and listen to their concerns. The State’s decision-making process was benefitted by having this
additional feedback from the community, as they expressed their support, as well as concerns, for the
remedy that will impact them in their community and homes. The State looks forward to the continued
partnership between the State and the Butte Silver Bow Community.



Attachment A: Public Comments

List of Public Comments

No Individual/Organization

1 lan McGruder on behalf of CTEC

5 The Greeley Neighborhood Community Development Corporation Inc., R. Edward Banderob,
President

3 Leo Berry on behalf of BNSF Railway Company and Union Pacific Railroad

4 Robert Brock

5 Evan Barrett

6 Richard Tretheway on behalf of Restore Our Creek Coalition

7 Mollie Maffei on behalf of Butte Silver Bow County

8 Barbara Miller on behalf of Habitat for Humanity
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CITIZENS TECHNICAL ENVIRONMENTAL COMMITTEE

P.O. Box 593 27 West Park Street Butte, Montana 59703-0593
406-723-6247 www.buttectec.org Buttectec@Hotmail.com

June 25, 2020

Assistant Attorney General
US DOJ - ENRD

PO Box 7611

Washington DC 20044-7611

Attn: Federal Superfund Public Comment
MT DEQ/WMRD

P.O. Box 200901

Helena, MT 59620

RE: United States v. Atlantic Richfield Company, et al., Civil Action No. Civil Action No. CV-
89-39-BU-SEH

To whom it may concern,

We are writing to express our support for approval of the BPSOU Consent Decree by the U.S.
District Court for the District of Montana. We have carefully read this huge document and
appendices, looking at the important details, and evaluated it for grave errors. Our opinion is that
the Consent Decree will provide Butte the Superfund remedy it deserves, and the cleanup that
Butte has been fighting for.

Fourteen years ago when the original 2006 BPSOU ROD was released this wasn’t the case.
Neither the public nor the State of Montana agreed with EPA that the remedy went far enough to
remove mining waste from the city’s groundwater and creeks. The 2006 ROD also failed to
adequately address the large areas of Butte with unreclaimed/insufficiently reclaimed mining
waste and presented a limited scope for the Residential Metal Abatement Program, especially
with regards to attic dust. CTEC was very critical of that 2006 remedy and the slow follow-
through on the less than adequate cleanup it gave us.

Through fourteen years of hard fought negotiations by Butte Silver Bow and State of Montana as
well as many important studies by the scientific community including the Montana Bureau of
Mines and Geology, as well as EPA, Natural Resource Damage Program, and ARCO’s
consultants, we have arrived at a remedy which actually fits the problem in both scale and depth.
We are frankly surprised how far things have come.

We are not saying the Consent Decree is perfect. We believe that remedy should have paid for

the Parrott Tailings removal, which the State is now funding. We are concerned that the Consent
Decree allows for potential “further waivers” of water quality standards down the road, if the
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remedy as proposed fails to meet the Federal “replacement standards” which will protect fish and
aquatic life. We understand community concern that the Consent Decree should include a
requirement and funding for restoration of Upper Silver Bow Creek. We also acknowledge that
some community members find that because the Consent Decree was negotiated behind closed
doors they have a lack of trust that it was negotiated in the public’s favor. We recognize that the
Consent Decree is a negotiated compromise and in any compromise you don’t get everything
you want. However, we do believe the remedy as laid out in the ROD amendment and Consent
Decree will protect human health and the environment, which is the ultimate bar by which it
should be measured.

We see several risks to not approving the Consent Decree. First, we believe the revised ROD,
and the proposed settlement with its end land use provisions will benefit Butte and should not be
passed up. Second, we do not believe that Superfund cleanup should wait any longer. Butte
citizens have literally been waiting their entire lives to see how the town will bounce back from
the environmental destruction caused by a century of unregulated mining. If the Consent Decree
is not approved we believe a further protracted battle regarding the scope and extent of the
remedy work is likely. Lastly, without the Consent Decree there is little incentive for the remedy
to be designed to incorporate the headwaters park which the Butte community laid out in the
public visioning meetings.

CTEC intends to continue to work with EPA, ARCO/BP, and Butte Silver Bow as the CD
proceeds into design, engineering and construction to make certain that the final designs for the
remedy components and land use additions meet the stringent requirements of the Consent
Decree and the public’s expectations of a clean and healthy environment and attractive
restoration of Butte’s landscape. The public will also have opportunity to be involved in further
decisions on the outcome of the remedy. The Consent Decree specifically requires input from the
public in regard to the future land use of proposed park areas and design of stormwater basin
areas. The public will also have the opportunity to comment to EPA and DEQ on the official
designs and plans produced by the settling defendants and which the agencies will review and
approve.

Sincerely,

DIt

Dave Williams
President
Citizens Technical Environmental Committee

Cc:

CTEC Board of Directors /Technical Advisors
Nikia Green, EPA

Daryl Reed, DEQ

ARCO/BP, Josh Bryson

MT Standard, David McCumber/Kristine DeLeon
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Citizens Technical Environmental Committee (CTEC)

CTEC is a public resource in Butte’s Superfund process and is independent of EPA, DEQ, or
ARCO/BP. CTEC is funded by the volunteer work of its board members and by an EPA
Superfund Technical Assistance Grant.

CTEC's mission is to help people in the Butte area to understand complex Superfund information
and develop informed questions and opinion, so that they can become involved in the decision-
making process for the ongoing cleanup of mine wastes and related environmental damages in
the area.
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Tue 7/7/2020 8:33 AM
GN Greeley Neighborhood <Greeleyneighborhoodbutte@outlook com=
[EXTERNAL] Public Comment - (relative to the proposed Butte Priority Soils Operable Unite [BPSOU] Consent Decree)
To DEQ FSCB
Cc Ed Banderob; O Stewen McGrath; ) Denise Kagie; ' Betty Banderob; © Roberta Dobb; O Larry Winstel; O Terry Schultz

ﬂ We removed extra line breaks from this message.

Attn: Federal Superfund Public Comment,
DEQFSCB@mt.gov
MT DEQ/WMRD, P.O. Box 200901, Helena, MT 59620."

Ref: Proposed Butte Priority Soils Operable Unite [BPSOU] Consent Decree)
Sub: Public Comment

In that the remedies and restorations proposed in this Consent Decree do not include on going
long term monitoring and control to ensure appropriate minimization of human exposure to
hazardous to human health airborne heavy metals contaminants present in the Butte Priority
Soils Operable Unite [BPSOU designated area from historic mine waste, we hereby request that
the BPSOU Consent Decree be amended to include an Airborne Hazardous to Human Health
Heavy Metal Dust Monitoring and Control Program.

Please see attachments:

- 2020-02-28 LT B-SB CEO & CoC - CD BPSOU Dust Monitoring & Control

- 2019-05-00 LT B-SB CEO & CofC - BPSOU Dust Monitoring Control

- (Proposed) Amendment - EPA BPSOU ROD - Metals Monitoring & Control In Dust

Respectfully submitted for your consideration and action, For And On Behalf Of The Greeley
Neighborhood Community Development Corporation Inc.
R. Edward Banderob, President

cc: GNCDClInc. Officers & Board

"Neighborhood Communities can still be found by those who are willing to seek them!"
https://urldefense.com/v3/ https://greeleyneighborhoodbutte.org/ :!!GaaboA!5SmW-
Z5UscbS322E1Q LIHYwHedHFYIfmgxojA6f-Wfglfk2zXmLa3oiMKIztPdIS



mailto:DEQFSCB@mt.gov
https://urldefense.com/v3/__https:/greeleyneighborhoodbutte.org/__;!!GaaboA!5mW-Z5UscbS322E1Q_LIHYwHedHFYlfmqxojA6f-WfgIfk2zXmLa3oiMKlztPdI$
https://urldefense.com/v3/__https:/greeleyneighborhoodbutte.org/__;!!GaaboA!5mW-Z5UscbS322E1Q_LIHYwHedHFYlfmqxojA6f-WfgIfk2zXmLa3oiMKlztPdI$

Greeley Neighborhood Community Development Corporation Inc.
c/0 2601 Grand Ave., Butte MT. 59701, Phone: 406 723 3736 e-mail greeleyneighborhoodbutte@outlook.com
Seeking common solution to common concerns,
thus making our neighborhood, our community a safer, healthier, happier, harmonious, and
a more attractive place in which to live and work, by working with our local government.

February 28, 2020

Attn: Butte-Silver Bow Chief Executive Officer
Butte-Silver Bow Council Of Commissioners, and Members There Of
Butte-Silver Bow Superfund Coordinator and Members B-SB Superfund Division
155 West Granite Street, Butte, Montana 59701

Ref:  Proposed Amendment to the Butte Priority Soils Operable Unit (BPSOU) Consent
Decree

Sub: Request for this Butte-Silver Bow City-County Government to submit a request that
the BPSOU Consent Decree be amended to include an Airborne Hazardous to Human
Health Heavy Metal Dust Monitoring and Control Program

In That:

Betsy Smidinger, EPA's Region 8 Superfund chief said; "the decree specifies how all that work
will be implemented, monitored and evaluated to make sure the results of the work are protective
of human health and the environment.”

Hazardous to human health heavy metal contaminants are ingested by humans through the
mouth, and inhaled by humans through the nose.

There are about 250 groundwater test wells in the greater area to test for contaminants to protect
the fish.

There is only one (1) air monitoring station in the area (that is not even located in the BPSOU
area) to test for contaminants to protect the humans.

We question how can the EPA make the statement;

". .. to make sure the results of the work are protective of human health and the environment . .
. when monitoring for hazardous to human health airborne heavy metals is not even a part of the
Scope of this Consent Decree?

> Therefore:

> On behalf of the GNCDClnc., | hereby request for this Butte-Silver Bow City-County
Government to submit a request that the BPSOU Consent Decree be amended to include an
Airborne Hazardous to Human Health Heavy Metal Dust Monitoring and Control Program.

>

Respectfully submitted for your consideration and action,

For And On Behalf Of The Greeley Neighborhood Community Development Corporation Inc.

R. Edward Banderob, President


mailto:greeleyneighborhoodbutte@outlook.com

Attached:

- GNCDClInc. - LT B-SB CEO & CofC Dust Monitoring Control

- Proposed Amendment to the ROD Document - Monitoring and Control of Airborne Metal
Laden Hazardous To Human Health Dust



Greeley Neighborhood Community Development Corporation Inc.

c/0 2601 Grand Ave., Butte MT. 59701, Phone: 406 723 3736 e-mail greeleyneighborhoodbutte@outlook.com
Seeking common solution to common concerns,
thus making our neighborhood, our community a safer, healthier, happier, harmonious, and
a more attractive place in which to live and work, by working with our local government.

May 20, 2019

Attn: Butte-Silver Bow Chief Executive Officer
Butte-Silver Bow Council Of Commissioners, and Members There Of
Butte-Silver Bow Superfund Coordinator and Members B-SB Superfund Division
155 West Granite Street, Butte, Montana 59701

Ref: Proposed Amendment to the U.S. Environmental Protection Agency's (EPA)
Butte Priority Soils Operable Unit (BPSOU) 2006/2011 Record of Decision

Sub: Request for this Butte-Silver Bow City-County Government to submit a letter
requesting an Airborne Dust Monitoring and Control Program Amendment be added to
the EPA’s Proposed Plan to Amend the 2006/2011 Record of Decision

In That:

Neither the current EPA Butte Priority Soils Operable Unit 2006/2011 Record of Decision nor
the EPA’s Proposed Plan to Amend the BPSOU 2006/2011 Record of Decision contain a
provision for an ongoing Airborne Dust Monitoring and Control Program that would ensure that
the proper clean up of the BPSOU site has been completed to protect human health, and to
ensure that proper monitoring and control of airborne dust is carried out so that the citizens of
Butte and the outside world will be assured, beyond a reasonable doubt, that the BPSOU
Superfund site has been properly remediated and restored and not re-contaminated, and that
Butte is a healthy place in which to live and work.

Therefore:

On behalf of the GNCDCInc., | hereby request that this Butte-Silver Bow City-County
Government draft a letter and submit it to the EPA, before the June 11, 2019 Comment deadline,
requesting that an Airborne Dust Monitoring and Control Program Amendment be added to the
EPA’s Proposed Plan to Amend the 2006/2011 Record of Decision, and authorize the B-SB
Chief Executive and B-SB Council Chairman to sign said letter for and on behalf of the Butte-
Silver Bow City-County Government.

Respectfully submitted for your consideration and action,

For And On Behalf Of The Greeley Neighborhood Community Development Corporation Inc.

R. Edward Banderob, President

Attached:


mailto:greeleyneighborhoodbutte@outlook.com

- GNCDClnc. - Comment - Proposed Plan to Amend the 2006/2011 Record of Decision
- Proposed Amendment to the Document - Monitoring and Control of Airborne Metal Laden
Hazardous To Human Health Dust



Ref: Proposed Plan to Amend the 2006/2011 Record of Decision
U.S. Environmental Protection Agency's (EPA)
Butte Priority Soils Operable Unit

Sub: Proposed Amendment to the Document
## Monitoring and Control of Airborne Metal Laden, Hazardous To Human Health, Dust
##.1 Monitoring

To prevent the exposure to airborne metals, determined to be hazardous to human health by the
American Medical Association from impacting human health in the Butte Silver Bow City-
County area, with funds provided by the Responsible Parties, (Portion of funding to be as
determined by agreement to degree of contaminant contribution from historic mining, active
mining and natural surface geology.), Butte-Silver Bow (B-SB), with guidance from EPA and
Montana Department of Environmental Quality (DEQ) will perform the following ongoing
monitoring of Airborne Metal Laden Dust every year during the months of; April, May, June,
July, August, September with monitoring equipment located at the Greeley Monitoring Station
and at least one location in each of the B-SB Council of Commissioner Districts within and
outside the EPA’s BPSOU.

Air quality monitoring to be as follows;

- PM2.5 for particulate

- PM10 for particulate

- TSP for particulate

- TSP and PM10 speciation

- Speciation study of TSP and PM10 for heavy metals

##.2 Control
Appropriate obtainable Local PM10 and TSP Airborne Metals Standard will be established.
When monitoring detects excessive airborne contamination in any area appropriate mitigation

and/or remediation actions will be taken to prevent further human health risks and/or
contamination of previously remediated and/or restored sites in the BPSOU area.
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July 9, 2020
Via Priority Mail Express Via Priority Mail Express

Assistant Attorney General Attn: Federal Superfund Public Comment

US DOJ — ENRD MT DEQ/WMRD
PO Box 7611 P.O. Box 200901
Washington DC 20044-7611 Helena, MT 59620

Re: Formal Comments by BNSF Railway Company and Union Pacific Railroad

Proposed Consent Decree for the Butte Priority Soils Operable Unit Partial Remedial
Design/Remedial Action and Operation and Maintenance, lodged June 8, 2020:

United States and State of Montana v. Atlantic Richfield Company, et al.,
Civil Action No. CV-89-39-BU-SHE, D.J. Ref. No. 90-11-2-430

Published June 15, 2020, 85 FR 36237, and http://deq.mt.gov/Public/publiccomment

Dear Assistant Attorney General and Montana DEQ:

BNSF Railway Company (BNSF) and Union Pacific Railroad (UP) hereby jointly submit
comments on the Proposed Consent Decree for the Butte Priority Soils Operable Unit Partial
Remedial Design/Remedial Action and Operation and Maintenance, lodged June 8, 2020 and
published for public comment on June 15, 2020. BNSF and UP in part rely on and incorporate
by reference their enclosed prior correspondence to EPA and DOJ as follows:

e BNSF’s September 16, 2011 UAO letter of intent with attachments and exhibits
(Exhibit A, 2011 BNSF Letter),

e UP’s September 15, 2011 UAO letter of intent (Exhibit B, 2011 UP Letter), which

likewise included a subset of the attachments to the 2011 BNSF Letter (not
duplicated here for purposes of the present letter),

2265493/2700.203.0000
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e BNSF’s and UP’s joint August 20, 2009 letter to EPA/DOJ with redactions to
comply with a protective order and with Exhibits and Attachments specified
therein (Exhibit C, 2009 Joint Letter), and

e BNSF’s and UP’s joint November 21, 2008 letter to EPA/DOJ with redactions to
comply with a protective order and with enclosures specified therein (Exhibit D,

2008 Joint Letter).

This letter and the above enclosures are provided in hard copy and enclosed digital CD.

We appreciate the opportunity to provide comment, respectfully made as follows.

1.

The Consent Decree textual definition of “Railroad Properties” at pages 27-28
should include qualifications that BNSF and UP dispute the accuracy of the
purported map of their combined property interests as contained in Appendix F.

As EPA knows, BNSF and UP have vigorously disputed the accuracy of many aspects of

the property depictions in the purported map of combined BNSF and UP property interests
contained in Appendix F. BNSF and UP included a map of their combined property interests in
BPSOU with their 2009 Joint Letter (Exhibit C) and as exhibit 1 to the 2011 BNSF Letter
(Exhibit A). That map differs in many property boundary details from the map in Appendix F.
We appreciate that “Notes” were added to Appendix F stating:

2. The Railroad Properties depicted here may not indicate the exact property
boundary of any given property. If disputes arise concerning the exact boundary
of the Railroad Properties, recorded land records will be consulted to determine
the exact boundary.

3. The precise boundaries of the Railroad Properties are in some cases disputed
by the Railroads. The boundaries set forth in this Appendix F are for illustrative
purposes only and are not intended to precisely define the boundaries of the
Railroad Properties.

BNSF and UP request that those Notes, or the import of them, also be added to the

Consent Decree textual definition of Railroad Properties to properly reflect these important
qualifications.

2.

The Consent Decree’s very brief summary in Section L of the industrial history
which resulted in the pertinent contamination of BPSOU implies several
misimpressions about BNSF’s and UP’s combined property interests and
contribution to BPSOU contamination.

The Consent Decree in Section L at page 7 recites an extremely brief summary of

contamination associated with the industrial history in BPSOU:

2265493/2700.203.0000
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The extensive mining, milling, and smelting activities that occurred within the
BPSOU included over 300 mines (which produced contaminated overburden and
other wastes), over 19 mills and smelters (which produced tailings, fines, and
other contaminated wastes), and an extensive network of railroad beds and lines
(some of which were created with contaminated materials in some areas and
which received spills of contaminated concentrate and waste in some areas). At
least 197 contaminated source areas, or facilities, were created from these
operations within the BPSOU. Aerial emissions from the mills and smelters
contributed to the spread of contamination throughout the BPSOU, including
residences, yards, and business locations within and adjacent to the BPSOU.
Stormwater is impacted by run-off from the source areas and Railroad Properties,
which contributes to the spread of Hazardous Substances throughout the BPSOU,
including the alluvial groundwater aquifer, Blacktail Creek and Silver Bow Creek.
The stormwater conveyance system within the BPSOU is a source of continuing
contaminated storm water discharges to lower Silver Bow Creek. All of these
mechanisms contributed to the release or substantial threat of release of
Hazardous Substances in and from the BPSOU. Naturally occurring metals and
arsenic are also present within the BPSOU, which has resulted in contributions of
metals and arsenic to stormwater, surface water, soils, and groundwater in
BPSOU, although the Parties disagree as to the extent of such contributions.

(Emphasis added).

The underlined portions of the above summary convey misimpressions as to BNSF and
UP, primarily as set forth below.

a. The above summary combined with use of the generalized term “Railroad
Properties,” limited to the property interests of BNSF and UP, conveys a
misimpression that the BNSF and UP properties and related operations
mostly comprise the referenced “extensive network of railroad beds and
lines.”

A misimpression is created by generally referring to BNSF and UP property interests as
“Railroad Properties” without describing the scope of other entities’ historical and current
railroads and rail spurs. Most notably, the Butte, Anaconda & Pacific (BAP) railroad facilities
and historical operations for which Atlantic Richfield Company (ARCO) bears successorship
responsibility are not in any way described. !

! Other railroads also operated historically in Butte, particularly the Chicago, Milwaukee, St. Paul and Pacific
Railroad. Rarus Railway, LLC, “d/b/a Butte, Anaconda & Pacific Railway Company,” a subsidiary of Patriot Rail
Company, LLC, is mentioned as a defined term and as a potentially responsible party who participated in
negotiations but is not a party to the Consent Decree, and whose facilities owned and operated by Rarus are not
“Railroad Properties” for purposes of that defined term in the Consent Decree. CD pp. 5, 28. However, no

2265493/2700.203.0000
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In 1883, ARCO predecessor the Anaconda Copper Mining Company (ACMC) built its
own smelting facility in Anaconda, 25 miles away. Shortly thereafter, in the early1890s, ACMC
built its own railroad between Butte and Anaconda, the Butte, Anaconda & Pacific ("BAP"), thus
monopolizing the mining, transportation, and smelting of copper ore and related materials. In
1977, ACMC merged with ARCO. ARCO succeeded to the environmental liabilities of the
ACMC associated with the Butte Site, including the more than 90 years of rail operations
conducted by ACMC'’s electrified railroad, the BAP, which hauled ore and concentrate from the
Butte Site in BPSOU to Anaconda. The BAP’s historical rail traffic associated with ACMC’s
extensive mining activities far and away exceeds the approximate ten years of ore-hauling-
related rail traffic conducted by BNSF’s and UP’s predecessors, in some instances by a time
period of more than 80 years, not to mention the incredibly vast quantities of ore and concentrate
hauled by the BAP.> According to some accounts, the BAP operated 24-hours a day, seven-days
per week, including trains over 100 cars long. By 1912, the BAP was hauling up to 600 carloads
(approximately 30,000 tons) of ore per day from Butte to Anaconda, earning it the nickname "the
biggest little railroad in the world.””

The following photograph and caption, published in the Montana Standard,* provides an
exemplary snippet of ACMC’s massive mining, processing, smelting and BAP rail transport
operations and associated contamination in BPSOU:

description is given as to the scope of those facilities, much less the BAP railroad lines and operations which
resulted in massive contamination for which ARCO is responsible as ACMC’s successor.

2 See 2006 Butte Priority Soils Operable Unit Record of Decision, Section 2.

3 See https://missoulian.com/unwind/riding-the-rails-of-time-copper-king-express-offers-history-rich-excursion-
through-durant-canyon/article 93d09587-d49¢-55¢9-bb61-ba5539d4ade5 html;
https://www.spokesman.com/stories/2006/jun/1 1/copper-king-express-travels-back-in-time/; and
https://mtstandard.com/butte-anaconda-pacific-railway/image ef2d636f-ca51-5981-9fe9-0caf2a93¢606.html. That
information had previously been published at http://www.copperkingexpress.com/aboutus html, a link that is no
longer functional.

4 See https://mtstandard.com/butte-anaconda-pacific-railway/image ef2d636f-ca51-5981-9fe9-0caf2a93¢606 html.
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A Bumz. Anaconda & Pacific Railway ore train iz pictured on the Buttz Hill. dirca 1915 Some of the trains included miorz than 100 cars
carmying ore

Some description of the other railroads which have historically operated and had facilities
in BPSOU, particularly the BAP for which ARCO is responsible, should be added to Section L
to avoid the misimpression as to use of the term “Railroad Properties” within Section L, defined
elsewhere to mean only BNSF and UP properties, together with the undefined general reference
to extensive railroad beds and lines in BPSOU.

b. The summary conveys a misimpression that BNSF and UP properties and
related operations are causing stormwater impacts by run-off which
contributes to the spread of Hazardous Substances throughout the BPSOU,
including Blacktail Creek and Silver Bow Creek.

Section L creates an impression that stormwater run-off from the BNSF and UP
properties is impacting BPSOU groundwater throughout the BPSOU, including Blacktail and
Silver Bow creeks:

Stormwater is impacted by run-off from the source areas and Railroad Properties,
which contributes to the spread of Hazardous Substances throughout the BPSOU,
including the alluvial groundwater aquifer, Blacktail Creek and Silver Bow Creek.

(Emphasis added).

That implication is wrong and should be corrected for the following reasons.

BNSF and UP concur that there has been and remains widespread stormwater hazardous
substances impacts throughout the five-square mile/4,000 acre BPSOU Site from the massive

contamination which resulted from the extensive mining, smelting, roasting, concentrating and
milling operations and facilities of others (primarily ACMC/now ARCO) throughout BPSOU.

2265493/2700.203.0000
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However, as thoroughly detailed throughout the lengthy enclosed 2008, 2009 and 2011 letters
(Exhibits A-D) listed above, widespread impact cannot be attributed to BNSF and UP properties
and facilities which are comprised of a few slivers of surficial property interests occupying an
identifiably tiny and readily divisible area within BPSOU. Those property slivers are depicted in
a BNSF and UP properties map which is Exhibit 1 to the enclosed 2011 BNSF Letter (Exhibit
A). They include a narrow east-west (mostly joint) Main Line, the joint Lower Yard, and three
BNSF only facilities comprised of the Middle Yard (with Wye) and Upper Yard near the bottom
of Butte Hill, and a one mile segment of the five-mile Newcome Branch in the southwest area of
BPSOU.

Parts of the BNSF and UP properties contaminated with mining-related materials
(generated by ACMC) have been remediated. A 2000 Time Critical Removal Action for railbeds
(Railbeds TCRA) pertained to portions of BNSF and UP properties within BPSOU. BNSF and
UP completed performance under the Railbeds TCRA for their combined properties by 2004.

As described and referenced in detail in the 2009 Joint Letter (pages 4, 21-24, Exhibit C),
the 2011 BNSF Letter (pages 5-8, Exhibit A) and 2011 UP Letter (pages 6-7, Exhibit B), the
estimated volume of contamination on the combined BNSF and UP property interests has been
from .79% up to a maximum of 1.29% (or 144,950 cubic yards — essentially all generated by
ACMOCO) of the total volume of about 12 million cubic yards estimated contaminant waste in
BPSOU.

As described in substantial detail in the 2009 Joint Letter (pages 4-16, Exhibit C) and
2011 BNSF Letter (pages 15-17, Exhibit A), the BNSF and UP properties are outside or
downgradient of all of the Butte Hill stormwater run-off gulches and other areas requiring
remediation. Only a small portion of one run-off gulch, Buffalo Gulch, is downgradient of part
of Lower Yard. BNSF and UP have completed capping and installed two stormwater retention
basins there. In addition, in 2001 BNSF and UP removed 3,500 cubic yards of soil from their
property near the bottom of one other gulch, Grove Gulch, where millions of cubic yards of
Clark tailings exist at the uphill end away from BNSF and UP properties.

EPA’s current 201 1-issued UAO at least partially acknowledged the divisible BNSF and
UP properties area in designating BNSF and UP as “Group 2” respondents (subject to work
pertaining their own properties). As with the completed Railbeds TCRA, BNSF and UP have
been maintaining their properties in compliance with their UAO Group 2 requirements for BNSF
and UP properties without involvement elsewhere in BPSOU since the 2011 UAO was issued.

Far from association with stormwater run-off problems throughout BPSOU, the
combined BNSF and UP properties have, therefore, only been associated with identifiably small
and de minimis® soil and limited stormwater run-off issues, all of which are essentially
remediated and controlled by capping and BMPs that include multiple conservatively structured

5 BNSF and UP have repeatedly sought a deserved de minimis determination in the enclosed correspondence,
beginning with their 2008 Joint Letter (Exhibit D) (without any response).

2265493/2700.203.0000
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retention basins (subject to BRES inspections and O&M). The Section L summary reference to
Railroad Properties should be corrected to except BNSF and UP properties from the summary
statement about stormwater impacts.

¢. The summary conveys a misimpression that BNSF and UP properties are
causing alluvial groundwater aquifer hazardous substances impacts in
BPSOU.

Section L creates an impression that the BNSF and UP properties are impacting BPSOU
groundwater:

Stormwater is impacted by run-off from the source areas and Railroad Properties,
which contributes to the spread of Hazardous Substances throughout the BPSOU,
including the alluvial groundwater aquifer, Blacktail Creek and Silver Bow Creek.

(Emphasis added).

That impression is wrong and should be corrected for the following reasons.

A substantial portion of the alluvial groundwater aquifer in BPSOU is subject to a
technical impracticability waiver (TI waiver) because it is so contaminated from tailings and
other mine waste from the nearly 150 years of mining operations at the Butte Site. These vast
amounts of mining wastes were disposed of in and adjacent to upper Silver Bow Creek (the area
previously referred to as the Metro Storm Drain) and Lower Area One (LAO) (which together
comprise what have been portions of Silver Bow Creek) and remain there, continuing to impact
groundwater throughout the area. The 2009 Joint Letter at pages 5-7 (Exhibit C) with reference
to exhibits provides extensive information regarding those tailings and their impact on alluvial
groundwater. The groundwater remedy required by the ROD has been and remains complex.
ARCO and Butte Silver Bow have performed and are performing the groundwater investigations
and remedial actions.

Conversely, BNSF and UP have never had any involvement in any EPA-required
groundwater investigation or remediation. EPA has not required groundwater sampling at BNSF
and UP properties in either the current UAO or any prior EPA orders. Although BNSF and UP
have previously asked EPA for evidence that contamination from their properties have
contributed to the BPSOU groundwater contamination, no information beyond general
speculation has been provided.

The BNSF and UP properties have no connection to the BPSOU alluvial groundwater
contamination for the reasons detailed in the 2008 Joint Letter (page 7, Exhibit D), the 2009 Joint
Letter (page 6, Exhibit C), and the 2011 BNSF letter (pages 12-15, Exhibit A) with reference
therein to enclosures or attachments to those letters. While the BNSF and UP Lower Yard area
is within the TI waiver zone and surrounded by highly contaminated groundwater, as
documented in a letter to EPA in 2004, all sampling results from alluvial groundwater beneath
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Lower Yard meet the MCLs and Montana DEQ-7 standards for groundwater®, thereby
confirming that the relevant BNSF and UP property is not a source of groundwater
contamination in BPSOU. That letter and the sampling results and related documentation are
included with and discussed at pages 13-14 of the 2011 BNSF Letter (Exhibit A). BNSF and UP
voluntarily sampled Lower Yard groundwater prior to performing the Railbeds TCRA work.
Further confirmation that the BNSF and UP property is not a source of groundwater
contamination in BPSOU are groundwater loading calculations discussed at length at pages 13-
15 of the 2011 BNSF Letter (Exhibit A) with reference to exhibits.

d. Because the scope and relative contribution of the BNSF and UP properties is
identifiably tiny, de minimis and readily divisible, the summary creates a
misimpression that their railroad properties and facilities have caused
widespread BPSOU contamination by lumping them with the extensive
mining, milling, smelting and related source activities which have caused
massive contamination throughout BPSOU.

Section L creates a misimpression that the BNSF and UP properties are associated with
the massive contamination throughout BPSOU:

The extensive mining, milling, and smelting activities that occurred within the
BPSOU included over 300 mines (which produced contaminated overburden and
other wastes), over 19 mills and smelters (which produced tailings, fines, and
other contaminated wastes), and an extensive network of railroad beds and lines
(some of which were created with contaminated materials in some areas and
which received spills of contaminated concentrate and waste in some areas). At
least 197 contaminated source areas, or facilities, were created from these
operations within the BPSOU....All of these mechanisms contributed to the
release or substantial threat of release of Hazardous Substances in and from the
BPSOU.

(Emphasis added).
That impression is wrong and should be corrected for the following reasons.

The approximate 4000-acre/five square mile BPSOU is centered on the historic mining
area of Butte Hill, “the richest hill on earth.” As EPA is well aware, the vast majority of
contamination within and from the BPSOU is a result of mining, milling and smelting activities
over about 120 years, conducted by companies other than BNSF and UP, particularly ACMC (to
which ARCO is the legal successor).

¢ The Kennedy/Jenks June 15, 2004 letter to EPA’s Ron Bertram is, together with related documents, an
attachment/enclosure to the 2008 Joint Letter (Exhibit D) and the 2011 BNSF Letter (Exhibit A).
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Since 1864, the Butte area has been mined for precious metals, most notably copper. By
the 1880s, there were over 300 operating copper mines, at least 10 silver mines, five smelters,
and over 4,000 posted claims in Butte. For many years, ore processed in and around Butte was
mined from approximately 10,000 miles of underground workings and several gaping open pit
mines. Open pile roasting, milling, and concentrator ore processing operations were historically
located in the BPSOU. In addition to other types of mine waste generated by these activities,
smelting and ore roasting historically created severe air quality problems in Butte with toxic
fallout that inhibited growth of vegetation. As mentioned above, in 1883 ACMC built its own
smelting facility in Anaconda, 25 miles away and built the BAP railroad, thus monopolizing the
mining, transportation, and smelting of copper ore.

Between 1910 and 1927, ACMC consolidated, with few exceptions, all of the major
mines, smelters, and mills in Butte. Mining in Butte was entirely underground until 1955, when
ACMC began surface mining in the Berkeley Pit. It was these mines, smelters, processes and
mills that produced air emissions that contaminated residential yards and attics throughout the
BPSOU, and produced large quantities of waste, such as tailings and slag. These mines also
produced massive waste rock dumps and overburden piles throughout Walkerville and Butte.
Moreover, since 1964, the Weed Concentrator produced large quantities of waste in the active
mine area and discharged large volumes of contaminated water to upper Silver Bow Creek (the
area previously referred to as Metro Storm Drain).

Those operations mined and processed hundreds of millions of tons of rock. As
mentioned above EPA’s estimate of known mine waste in the BPSOU is about 12 million cubic
yards of mining waste contamination, particularly heavy metals and arsenic, that were dumped
extensively throughout the BPSOU, including Silver Bow Creek and impacting Blacktail Creek
and related flood plains. The BPSOU is bordered on the east by the enormous and severely
contaminated Berkeley Pit. Among other historical and enduring contaminated mine-waste
features within the BPSOU are the Alice Dump and Pit, the Granite Mountain Memorial
Interpretive Area (GMMIA) (including former Speculator, Granite Mountain, Badger State, Bell
Diamond, and other mines), Syndicate Pit, Parrott Tailings, Colorado tailings, North Side
Tailings, Diggings East and Clark Tailings.

In short, and as detailed in much greater detail in the four prior BNSF and UP letters
listed above (Exhibits A-D), the foregoing ACMC activities account for the overwhelming
geographical area impacted by, and massive volume of the contamination in BPSOU. Much of
that waste remains in place even after numerous response and removal actions taken primarily by
ARCO under numerous EPA orders since the late 1980s prior to the current UAO, none of which
involved BNSF and UP except part of the limited railroad beds TCRA which BNSF and UP
completed comparatively rapidly many years ago.

In stark contrast, as recounted above, BNSF and UP properties and facilities have
occupied and had impact on relatively tiny identifiably divisible and de minimis slices of
BPSOU, accounting for only .79% to 1.29% of the historical volume of contamination in
BPSOU. Moreover, as discussed above, BNSF and UP have already taken actions to remediate
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most of the issues concerning their properties subject to required operation and maintenance.
Consent Decree Section L, then, creates a gross misimpression by lumping the BNSF and UP
railroad properties with the mining, milling and smelting activities and related sources in the
summary of the history and scope of extensive contamination in BPSOU. Either more detailed
descriptions of the various “sources,” parties and scopes of contamination should be provided for
a fair and accurate perspective, or distinguishing reference should be made to the BNSF and UP
Railroad Properties as minor divisible sources where cleanup actions have for the most part
already been taken.

In conclusion, BNSF and UP respectfully request modifications to the proposed Consent
Decree in accordance with each of the above comments.

Thank you.
Sincerely,
BROWNING, KALECZYC, BERRY & HOVEN, P.C.

By D Lh AR
Leo Berry

cc: Henry Elsen (via email w/encls on CD by regular mail)
James Freeman (via email w/encls on CD by regular mafl)
Jon Morgan (via email w/encls on CD by regular mail)
Eileen Joyce (via email w/encls on CD by regular mail)
Jean Martin (via email w/encls via ShareFile)
Brooke Kuhl (via email)
Robert Bylsma (via email)
Robert Lowry (via email)

2265493/2700.203.0000



July 13, 2020

To whom it may concern,

The following are modified comments that were submitted to EPA and DOJ in response to the proposed
Superfund consent decree in Butte. | have modified these comments to specifically highlight the
concerns | have for the State of Montana should the CD be accepted as written. Simply put, the State of
Montana should not be party to this consent decree as written as it potentially creates a flawed
precedent that will be utilized over and again by those looking to lower water quality standards in
Montana. Water quality in this state is more important than just about anywhere else due to the
economic impact clean water has on our two largest industries: tourism and agriculture. As such, the
standard used in Montana must be protected at all costs. This consent decree does the exact opposite.

As citizen of Butte of Butte-Silver Bow, | have had an inherent interest in the fate of Silver Bow Creek
since | was in grade school. Now as a father, | have an inherent interest in this consent decree as it will
determine the quality of life in this community for my children. Simply put, this consent decree fails to
deliver on the intent of Superfund in the following two ways.

First, atypical of CERCLA settlements from anywhere else in the United States, this consent decree
makes a fundamental change to the Record of Decision by waiving water quality standards not once but
twice. In their response to public comment from the release of the draft, EPA makes no secret that it
does not waive standards in CERCLA cases lightly. Their reluctance to do so is based on the fact that the
two overarching principals of a Superfund remedy are to clean an area up to the point that it is 1:
protective of human health and the environment and 2: able to meet “applicable and relevant and
appropriate requirements” (ARARs.) These ARARs, being objective scientific standards, are the only way
to guarantee a remedy is protective of human health and the environment.

So important are these ARARs to the efficacy of a Superfund remedy that CERCLA demands that
between federal and state water quality standards, the more protective standard is to be used in a
remedy. As such, the Record of Decision for Silver Bow Creek has contained the more protective State of
Montana standard. This consent decree immediately waives that standard to the lesser, but still
measurable and protective federal standard. Recognizing the challenges of Upper-Silver Bow Creek, | am
supportive of this waiver as it consistent with waivers downstream and it is consistent with Superfund
settlements across the United States. If the consent decree stopped there, like every other consent
decree | can find does, these comments would be whole-heartedly supportive.

Unfortunately, uniquely, and inexplicably, however, this consent decree contains a second waiver of
water quality standards in the event the remedy fails to meet the waived-to federal water quality
standards. In other words, despite getting an immediate waiver to a lesser standard for copper and zinc,
this consent decree does not compel the parties to meet that standard. The threshold for triggering this
contingent waiver is remarkably low: more than 1 exceedance of the water quality standard in a 3-year
period. This concept of contingency waivers is unorthodox at best and reckless at worst, which is why it
is not used anywhere else. The State of Montana should not be party to any agreement than in effect
says, “pollute then try to clean it up, if you can’t get it clean the first time, then we will just change how
we define clean.”



Even more inexplicable than the secondary waiver for copper and zinc is the fact that if the contingency
standard is utilized it also waives standards for every other contaminant in the water. In other words,
even though there is no reason to waive the standard immediately for things like lead or cadmium, this
consent decree waives them permanently down the road just for good measure. Again, the threshold
that triggers this permanent reduction is exceedingly low and based on the track record of exceedances
in Butte, should be considered a given. The State of Montana should not be party to an agreement that
lowers any water quality standard automatically without any explanation as to why. If these
contaminants needed a waiver, why are they not addressed immediately?

In response to these comments, | asked EPA and DOJ to specifically provide by name any examples of
other consent decrees from outside Southwest Montana that contain both immediate and fallback
waivers such as this. | also asked the EPA to provide a single example of a situation where a contaminant
standard is not waived during the first waiver, but contains a waiver with the second contingency as is
the case here for lead, cadmium, etc. | have been informed publicly by EPA staff in the area that such
examples do not exist and in my research, | too have been unable to find them. If that is in fact the case,
the secondary waiver on its face should be removed from this consent decree before it accepted by the
Court and the State of Montana should not be a party to the agreement until this contingency waiver is
removed.

If the secondary waiver were not bad enough for the assurance this remedy is protective of human
health and the environment, the second and even more egregious flaw of the consent decree is the fact
that the secondary waiver is to a scientifically inappropriate standard. When the secondary waiver is
triggered, it will permanently leave the parties and more importantly the residents of Southwest
Montana unable to measure the toxicity of copper and zinc in Silver Bow Creek and ultimately on the
Upper Columbia watershed. It will also expose the water quality standards for aquatic life in Montana to
legitimate challenges from those who seek to lower them.

In order to understand why the second water quality waiver is so inappropriate these comments are
going to deviate now into a bit of lesson in basic science. This consent decree basically contains three
different water quality standards that are used to measure contaminants that make their way into Silver
Bow Creek during “wet-weather events” like storms. The first standard is the one that has been in place
to date for metals like copper and zinc. That is the “Total Recoverable” standard used by the State of
Montana and it measures the total recoverable concentration of a given contaminant. In other words, in
a liter of water, how much total contaminant is in there. The second is the “Dissolved” standard and this
is the immediate, upfront waiver, which is the federal standard. In other words, in a liter, how much
copper is dissolved in the water. The dissolved standard is useful because it is well established that
dissolved contaminants are much more lethal to life in water. Both the total and dissolved standards are
time-tested and objectively straightforward, i.e. there is X amount of copper in Y amount of water and Z
is the threshold for toxicity to life.

The final standard is the fallback waiver standard for copper and ultimately zinc and it is called the
“Biotic Ligand Model.” This relatively new standard is based on the understanding of how contaminants
actually impact life in relation to everything else in the water. It is a computer model that accounts for
how around a dozen different parameters affect the deadliness of a contaminant. Aquatic science has
established that things like the amount of organic matter in the water, the pH, or even the temperature
of the water can determine how lethal say 100 parts per million copper is to a fish. In distilled water, 100



ppm copper might kill a fish, but mix in all the different dynamics of wild water, and only 10 ppm might
actually land on the gills. In a crude analogy, it's the same scientific principle as to why COVID is more
deadly in folks that have other things going on in their bodies. Of these three standards, only the Biotic
Ligand Model has never been used for regulatory purposes inside of Montana.

The basic logic of the Biotic Ligand Model is scientifically sound and for that reason the EPA has adopted
it as its aquatic life standard for copper in certain conditions. This consent decree however, uses the
biotic ligand model as a fallback waiver not only for copper, but for zinc (even though the Biotic Ligand
Model is not approved by EPA for zinc), and crucially it uses it for both metals in conditions for which it
was not designed and cannot be accurately used.

If you are going to measure how lethal 100 ppm copper is to a fish in a certain environment, then
elementary science dictates that you have to know precisely what that environment contains. If the
environment is constantly changing, also known as a nonequilibrium condition, the Biotic Ligand Model
cannot be used.

This reliance on equilibrium conditions was understood by the EPA when the Biotic Ligand Model was
first discussed by the EPA scientific advisory board back in 2000. Quoting from EPA Publication EPA-SAB-
EPEC-00-006, AN SAB REPORT: REVIEW OF THE BIOTIC LIGAND MODEL OF THE ACUTE TOXICITY OF
METALS, February 2000, Page 9 “The biotic ligand model relies upon equilibrium assumptions, yet the
importance of kinetic exchanges of metal between ligands in the micro-environment near the gill
membrane is unknown... and raise questions of the predictability of the model under non-equilibrium
water quality conditions, such as would be expected under dynamic field conditions (e.g., mixing zones,
stream confluences).”

Even in its infancy, the shortcomings of the model for non-equilibrium conditions were recognized by
the EPA. As the model continued to be evaluated, these same shortcomings were expanded upon by the
EPA. In 2006 EPA’s Science Advisory Board continued to raise concerns about non-equilibrium use of the
BLM, specifically stating in publication EPA-SAB-CON-06-004, March 8, 2006, that “EPA should consider
the real problems and major uncertainties to be addressed. She mentioned the following uncertainties
and issues that should be considered...Water quality criteria uncertainty associated with nonequilibrium
conditions. There is at least a factor of 10 difference in water quality criteria uncertainty due to
nonequilibrium conditions.” (Page 11)

A panelist of the EPA’s science advisory board went onto explain in that same publication from March 8,
2006 the specific problems that arise in a regulatory framework when trying to utilize the Biotic Ligand
Model in non-equilibrium conditions:

“A major drawback of the proposed approach is the omission of consideration of non-equilibrium
partitioning of contaminants in the water column (and perhaps in sediment and food). Non-equilibrium
partitioning can be especially important for metals, because contact times greater than or equal to 24
hours are necessary to equilibrate free metal ions (e.g., Cu2+) with dissolved organic matter (DOM)
under realistic conditions in some natural waters (Ma et al. 1999). Therefore, concentrations of free
metal ion in the water column after only a few hours of contact time with DOM can be at least an order
of magnitude higher than the concentrations of the same free metal ion after 24 hours of contact time.
| suspect a wide spectrum of metal-DOM contact times can be found in the real world. Therefore,
before most of the knotty subtleties of time-varying exposures to contaminants and density-dependent



population growth are addressed, | believe the very important reality of non-equilibrium partitioning of
metals (and perhaps some organic compounds) should be addressed and incorporated into aquatic life

criteria. If we can’t get the geochemistry approximately right, we most assuredly run the risk of having

greatly under-protective and/or greatly over-protective criteria.” (Page C-22)

Ultimately, the EPA recognized these legitimate shortcomings raised by the Board for non-equilibrium
conditions and that when inappropriately used it can be wildly under-protective of human health and
the environment. Therefore when EPA adopted the Biotic Ligand Model formally in February 2007 it
specifically stated under “BLM Uncertainties and Performance” “The BLM employed here uses
equilibrium reactions of copper...Nonequilibrium processes might be important, especially regarding the
relationship of copper-binding on a surface ligand to toxic action.” (Pages 7-8)

It should be clear that starting with the original discussion in 2000, continuing with the more rigorous
examination prior to its adoption, and even upon its final adoption as a water quality tool by the EPA in
2007, the Biotic Ligand Model has never been intended for use in non-equilibrium conditions. This isn’t
just a minor detail, it’s the difference between accurately measuring your body temperature with a
thermometer in your mouth, and trying to figure out if you have a fever by sticking a thermometer in
your mouth while you drink cold beers and eat hot soup. In the latter case, you'll get a lot of readings,
but none will be your actual body temperature.

The same holds true for future contaminants in Silver Bow Creek. Throughout the consent decree but
for the sake of specific citation on Page 19 of 41 of the Record of Decision Amendment, stormwater is
specifically defined as a non-equilibrium condition. Not only is it defined as a non-equilibrium condition,
but this very fact was the entire basis for the technical impracticability model for which the parties rely
on to form the waivers in the first place.

Over and over again the parties have made the case that stormwater in Butte is too unpredictable and
too dynamic, to clean up the creek up to the current State of Montana standards. If that is the case, by
definition it is also too dynamic to use the Biotic Ligand Model. Trying to use the Biotic Ligand Model, as
itis used in this consent decree, will result in a whole lot of readings in the future, none of which will
actually be the lethality of metals in Silver Bow Creek.

In conclusion, | feel these comments are “significant public comment” by the definition used in the
guidance of the EPA and DOJ to warrant material changes to the proposed consent decree. | also feel
this is the last stop for the State of Montana to jump off this train before you permanently damage
water quality standards in this state. This document waives standards in a manner that is inconsistent
with anywhere else and leaves the uppermost reaches of this strategically important watershed unable
to test contaminants. If you can’t test, you can never know if the remedy is protective of human health
or the environment. The next time water quality standards are reviewed in Montana as they are a
minimum of every three years, or the next time a permit on a watershed like the Smith River is
examined, how will the State refute the use of the Biotic Ligand Model for those situations? Once it is
utilized in Butte, it will be precedent, and given the materials flaws it contains, it will be precedent that
exposes all water in this state to the whims of future administrations looking for any excuse to lower the
highly protective standards we have in Montana today.

| know full well everyone is ready “to get beyond Superfund” in Butte and you’ll probably receive plenty
of comments to that regard. However, if our current state of affairs has taught us anything, it’s that you



can’t just decide you’re ready to get beyond scientific law. Like it or not, scientific fact that is ignored,
whether it be the infectiousness of a virus, or the difference between equilibrium vs. non-equilibrium
conditions, will come back to bite not just those who ignored it, but everyone in the community. More
than losing the Superfund moniker, Butte is ready to see Superfund finally fulfill its promise after
decades of disappointment. However, by waving the standards twice and by utilizing a scientifically
inappropriate tool to measure water quality for perpetuity, we end up with a settlement that fulfills
neither of the two legal mandates of Superfund. By making this settlement conform to every other
consent decree and just doing away with the second waiver (thereby eliminating the Biotic Ligand
Model’s inappropriate use) you have a document that everyone who worked the mines of Butte and
everyone who worked the negotiations can be proud of. Approve it as is, however, and you are washing
your hands of the Richest Hill on Earth, with water whose quality can never be measured, and exposing
the rest of the Treasure State to the same fate.

Sincerely,

Bob Brock

2912 State St.
Butte, MT 59701
(406) 490-8809



From: Evan Barrett <evanbutte@bresnan.net>

Sent: Wednesday, July 15, 2020 2:44 PM
To: DEQ FSCB
Subject: [EXTERNAL] Comment of Evan Barrett to MDEQ in support of the

BPSOU Consent Decree (CD)

Comment of Evan Barrett, 807 W. Silver Street, Butte, MT
59701,
to MDEQ in support of the BPSOU Consent Decree (CD):

| am a member of the Restore Our Creek Coalition (ROCC). My comments on the CD
are as a member of the coalition but also as an individual citizen. | WRITE IN
SUPPORT OF THE CD AS SUBMITTED. Yet I think it is important for the parties, the
Justice Department and the Court to consider the thoughts presented in case there is
some action they can take to address concerns expressed.

You know, Restore Our Creek was already underway when | heard about them and
their mission and joined their efforts. | thought “now, restoring Silver Bow Creek, that’s
something to put effort into ... something that will mean a lot to our children and
grandchildren and all future Butte generations ... something that can benefit our
community right now in terms of improving our community aesthetics and improving our
image ... something that can help improve our community’s economic opportunity ...
something that represents environmental justice ... something that can help make
amends for the century plus of environmental devastation that accompanied the
economic upside of mining and smelting ...”

As | saw it, restoring the creek was so important and had such an upside for Butte that
making it happen became paramount to me, someone who has spent 40 years trying to
make things better for Butte.

| LIKE MOST OF WHAT IS IN THE CD. THERE ARE PARTS OF IT | DON'T LIKE
BUT, ON BALANCE, | SUPPORT ITS SIGNING AND URGE THE COURT TO LODGE
THE CD AS SUBMITTED.

A number of the important things in the CD that were problematic, and needed to be
rectified, could be done by action outside of the CD in the form of a Memorandum of
Understanding discussed below. They needed to be taken care of, not with a kiss and a
promise, but with some real action that assured Butte folks that their local government
and the state were committed to getting it done and done right. | am speaking
specifically about a path forward related to the restoration of Silver Bow Creek.

Before | joined them, ROCC already had the pulse of Butte’s people. ROCC’s three-
fold mission statement of 1) removing the tailings, 2) restoring the first mile of the creek
and 3) creating in that first mile a greenway and amenities to serve the public,
represented the consensus thought of Butte folks. For over 5 years of ROCC



leadership and activities, that has continued to be true as hundreds and then thousands
joined Restore Our Creek in creating and advancing the vision.

| am pleased that the CD parties at least partially responded to Restore Our Creek’s call
to action in ways that assist the well-being and long-term benefit to Butte and its
people.

Tailings Removal

The long-term, rock hard position of the EPA and ARCO to not remove the tailings was
changed after more than a decade. After a strong push from ROCC and the people, the
Northside Tailings and Diggings East will be substantially cleaned up, along with some
other spots. That’s a victory for Restore Our Creek Coalition but, more important, a
victory for Butte — A REASON TO SUPPORT THE CD.

Park/Greenway Amenities

When Butte folks, through Restore Our Creek Coalition, proposed the Silver Bow Creek
Headwaters Park, we were met with skepticism at best by ARCO which had no plans for
such a park and, for sure, was not going to pay for it. But, behind closed doors, THE
REPRESENTATIVES OF BUTTE SILVER BOW AND THE STATE persuaded ARCO of
the validity of the position of the people and ROCC. ARCO not only agreed to pay to
develop a park plan that mirrored Restore Our Creek’s, they agreed to pay for its
construction. ANOTHER VICTORY FOR ROCC AND THE PEOPLE OF BUTTE.

Restoring the Creek?

But what about the most critical element of Restore Our Creek Coalition’s mission, the
most singularly important thing to the thousands of Butte folks who spoke through
Restore Our Creek Coalition? Well, the restoration of the first mile of Silver Bow Creek
from Texas Avenue to the confluence with Blacktail Creek essentially got a big goose
egg from ARCO. A sliver of light, a small crack in the door, does exist in the CD
language, providing something to work with. But many, including me, felt WE NEED A
VEHICLE IN THE FORM OF A MEMORANDUM OF UNDERSANDING (MOU) THAT
COMMITS THE LOCAL GOVERNMENT AND THE STATE TO PURSUING THE
NEEDED ACTIONS IN THE SILVER BOW CREEK CORRIDOR.

ARCO started out against the creek restoration and they remain substantially opposed
to this day. The pleadings of Butte Silver Bow and state negotiators ran into a solid wall
of ARCO opposition. Because of that opposition, the provisions of the CD do not
smooth the way for a creek restoration. In fact, the very limited references in the CD to
restoring the creek appear to me to be carefully crafted impediments to creek
restoration, even when they are sugar-coated with rhetoric. Thank God for the sliver of

light.

It's not as though the ARCO or any of the negotiators were taken by surprise by Butte’s
demand for Silver Bow Creek restoration. The position of Restore Our Creek and
Butte’s people has never changed. Yet in virtually every step of the way the response
from ARCO was “No!”



It was “no” when they first met with Restore Our Creek Coalition. It was “no” when the
agreement in principle was negotiated and came out ... “no” during all the public
hearings and meetings ... “no” when negotiating the actual CD language ... “no” when
the CD came out ... and it remains “no” except for that sliver of light.

Now, we all knew that our local government wanted to see the creek restored. That had
been repeated many times over by representatives of the government. But the local
government was presented with a Hobson’s choice — “take what is available in the CD
‘as is’ or nothing at all.”

This dilemma presented a serious challenge. Most of the local government liked what
was in the CD and wanted to secure it in place. But they were faced with a quandary
about Silver Bow Creek. On the record, Butte Silver Bow, like most folks in Butte,
wanted to have Silver Bow Creek restored, but the CD made that very difficult. The
local government (and the people) were told it is a black and white, up or down, binary
choice -- the CD as presented or nothing, or the decisions would come down to an EPA
UAO (Unilateral Administrative Order) that would surely secure much less than the CD.

That Hobson’s choice given to the local government and the people of Butte was unfair,
unnecessary and arbitrary. As to arbitrariness, there is nothing in the EPA’'s CD
process that requires parties like Butte Silver Bow to swallow an all or nothing choice. If
we had discovered that language in the CD that imposed a $1 million a year cost on the
county, the parties would have gone back into the negotiations and would fix the
problem. If going back into negotiations would be possible in such a scenario, then
going back to remove impediments on creek restoration was possible, too. Saying
there was not a choice was arbitrary and designed to force a commitment to every word
of the document, even if it left Silver Bow Creek restoration out in the cold.

As a citizen of Butte, | felt like someone was putting a gun to our head.

YET, | RESPECT THE CONCERNS OF THE PARTIES, INCLUDING THE LOCAL
GOVERNMENT AND STATE, TO GET ALL OF THE GOOD IN THE CD IN

PLACE. So, again, many of us suggested that we try to find a way, outside of the CD
itself, to aggressively pursue Silver Bow Creek restoration, allowing the good things in
the CD to advance. | and others in the ROCC lead group suggested that the state and
Butte Silver Bow should sit down to craft and sign a memorandum of understanding
(MOU) that lays out a plan that they can implement, consistent with the CD, to get us all
to creek restoration over time, to assure the citizens of Butte that creek restoration will
happen, that someone will be keeping an eye out to see that it is proceeding.

So, since ARCO’s impediment language appears to be here to stay in the CD, we need
to use the MOU vehicle to take advantage of that “sliver of light,” to see that a restored
Silver Bow Creek is in our future -- to insure that the state and county are committed to
such action, something that is not in the CD itself.




Let me reiterate how important an “outside-the-CD” MOU is to insuring that the local
government can achieve its dual goal of signing the Consent Decree AND advancing
the restoration of Silver Bow Creek. AN MOU COULD RESULT IN COMMITTED
ACTION BY THE STATE AND BUTTE SILVER BOW IN RESTORING THE CREEK
WHILE STILL ADHERING TO THE CD ITSELF. IT IS AWAY WE CAN HELP
ACHIEVE BOTH.

The MOU would represent the commitment of the two Montana public MOU parties
(Butte and the State) to act together outside of the CD to keep the possibility of a creek
moving forward for Butte's future, while maintaining consistency with the CD and without
holding up signing the CD.

SO, HAVE CONCLUDED THAT THE CD SHOULD BE SUPPORTED TO ACCOMPLISH
ALL OF THE GOOD THAT IS IN IT. THUS, | SUPPORT THE CD.

That support includes my belief that an MOU as suggested can and will be adopted and we
can look forward to a restored creek in Butte Silver Bow’s future.

| hope my faith in the state and local government to be developing a proper MOU is
well-placed and it is in that frame of reference that | URGE APPROVAL OF THE CD.

Thank you.
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EVAN D. BARRETT July 15, 2020



Endorsing the BPSOU Consent Decree and Formalizing A Path Forward To Restoring Our Creek

Comments from Restore Our Creek Coalition (ROCC)
for Review by the Court Adjudicating the BPSOU Consent Decree

July 14, 2020

Over the last five years the Restore Our Creek Coalition (ROCC) has asked Butte citizens to imagine the
opportunities for remediating and restoring the first mile of Silver Bow Creek from Texas Avenue to
Montana Street. Working with the community, our clear and consistent mission, supported in petitions
signed by more than 3500 Butte residents, has been threefold: 1) remove mining contaminants in the
Silver Bow Creek corridor, 2) create a greenway for pubic enjoyment, and 3) restore our creek. During
this time, we’ve coordinated our efforts with all the involved parties (EPA, the State of Montana, BSB,
and ARCO) to the Consent Decree (CD) for the Butte Priority Soils Operable Unit (BPSOU). The parties
have now submitted the agreement embodied in the CD for legal and judicial review. This document
constitutes our group’s comments for that review.

From the moment when the parties presented ROCC with the outline of their Agreement in Principle
and sought our support for it, we have done everything we could to get to “Yes”. When the debate
about whether to support the CD came before Butte’s Council of Commissioners, ROCC members spoke
forthrightly to urge the Council to endorse the CD, even though we had reservations about the
negotiated agreement. In spite of those reservations, the negotiators had earned our support by
transforming the original cleanup plans for the Upper Silver Bow Creek corridor from what they had
been before the negotiated settlement was articulated in the Agreement in Principle and then the CD:

e We support the CD because it shows that our voices, and those of all the local businesses,
government leaders, and citizens who agreed with us, made a difference. The CD revises the
original plan that would have left contaminants in place throughout the corridor and responds
to our first objective by removing those contaminants.

e We support the CD because it meets many features of our second objective: the CD includes
plans for a greenway for public enjoyment in the corridor. ARCO and Butte-Silver Bow
developed restoration plans that strongly mirror ROCC'’s original proposal for a greenway found
in our comprehensive plan for a Silver Bow Creek Headwaters Park, which visualized the
beneficial end uses of the remediated and restored site and reflected the active engagement of
hundreds of Butte citizens and the written support of 3500 Butte residents.

And even though the CD fails to embrace our third objective, to Restore Our Creek, we still support the
settlement. This objective — the restoration of Butte’s namesake waterway — has always been the
central and the most ambitious portion of ROCC’s expression of the wishes of Butte residents. The CD
as written refers to the creek only as a future possibility, not an essential, required element of the
cleanup that would give Butte back a resource that was taken from us by years of mining and smelting.
In fact, the CD commits the existing Silver Bow Creek channel to be used for collecting contaminated
stormwater.

To be sure, in the CD itself and its specific financial commitments, the negotiating parties acknowledge
the community’s expectations about the restoration of the first reach of Silver Bow Creek. Shortly
before the CD was finalized, a detailed independent engineering analysis funded by EPA demonstrated



clearly that the reconstruction of Silver Bow Creek in the corridor among all the remedial works planned
for the site is technically feasible. Furthermore, in the CD, BSB and ARCO reserved sections of land along
the corridor for a future creek. Clearly, the parties have acknowledged within the CD the community’s
expectation that the job is not done unless Silver Bow Creek is conceived as part of the effort.

ROCC and the residents of Butte, while appreciative of all that the CD represents, still expect leaders in
the State of Montana, BSB, and EPA to convert the vagueness seen in the CD’s Potential Lined Creek
section into actionable agreements that can move this effort into a framework that ensures the creek
restoration project continues forward. To that end, ROCC expects that, to the extent the CD fails to
meet our primary goal—to restore upper Silver Bow Creek under Remedy, our local, state, and federal
leaders will find ways to keep the creek restoration project moving forward outside the CD. Moving
forward requires the following actions:

1. ROCC has actively engaged with the State and BSB to help frame a Memorandum of
Understanding (MOU) that basically allows BSB to become the “project proponent” named in
the CD, and commits both parties to cooperatively pursue operational and resource issues that
will help carry the creek-restoration project forward.

Such a document will tell Butte folks that the parties are on board, without requiring changes to
the language found in the CD. ROCC seeks assurance from the two other parties to the
agreement (EPA and ARCO) to work cooperatively on this project as required in the CD.

2. The parties must account in their Remedial Design documents and Remedial Action plans for the
major cost-savings to be achieved for creek restoration by coordinating the development of the
creek with the dirt work that occurs in the corridor as part of Remedy.

This will tell Butte folks that the negotiated settlement doesn’t unnecessarily increase the future
financial and technical obstacles to restoring the creek in the locations they’ve already set aside
in their plans.

3. The State of Montana and Butte government with oversight of Restoration Recovery funds have
already committed resources in the CD to launch the creek restoration effort. That commitment
must be realized while Remedial Work is underway to ensure the current agreement doesn't just
kick the can down the road.

This commitment demonstrates to Butte residents that the dollars spent on the Parrot cleanup,
supplemented with replace-to-restore NRD funds for the lined creek, leave Butte’s Silver Bow
Creek Corridor with the potential for a clean environment, as promised by our Constitution.
While elements of this commitment are explicit in the text of the CD, ROCC is deeply concerned
that Butte’s needs for NRD (Natural Resource Damages Program) funds that had been withheld
“until the CD has been signed” will be stymied by NRD’s past commitment of most of its funds to
other locations and its current reluctance to reallocate funds to Butte—whose environmental
damages constituted the primary justification for the State’s original NRD lawsuit.

Notwithstanding these three expectations that are designed to work outside the framework of the CD,
ROCC expects the judicial review of the settlement to address a strictly legal issue built into the
settlement’s assumptions.

ROCC members have been surprised and dismayed by the settling parties’ apparently unanimous disdain
for the settled law decided by Judge Brad Newman in the case (Silver Bow Creek Headwaters Coalition



LLC v. State of Montana) of the name (and thus the identity) of Silver Bow Creek—as waters of the state.
ROCC specifically asks those conducting legal review of the document how the State and BSB, who are
legally required to follow Montana law and Montana’s Constitution, can be parties to a negotiated
settlement that includes as a key part of its remedial plan the continued degradation of Upper Silver
Bow Creek by using its channel to collect and convey contaminated storm water. We suggest that the
CD could be simply amended to solve this glaring legal problem as part of Remedy by replacing the
current channel with the lined one proposed in ROCC’s plans and then legally assigning that new one
the name of our creek.

ROCC asks those reviewing whether the CD adequately complies with CERCLA’s requirements regarding
the expressed wishes of the community and regarding the legally binding affirmation of Silver Bow Creek
as waters of the state to treat as unfinished business in the settlement process the Potential Lined Creek
section of the CD (under ARARS rules). ROCC asks those conducting the settlement’s legal review to
recommend that the parties convert the section’s ambiguous language into proactive commitments that
make the restoration of Silver Bow Creek an actual work in progress.

The long, winding road leading to the current Consent Decree has given Butte a much-needed map
forward for all our efforts to overcome the Superfund stigma, and as we've said, ROCC supports the
BPSOU Consent Decree. But the final legal review now underway needs to address the “map's”
shortcomings.

Whether it’s done within the framework of the existing CD, or if legal review acknowledges obstacles in
the existing CD that need to be addressed and amended, and if CD amendments can be made to achieve
this goal, leaders we rely on to do right by our community must take action to meet our final goal. Our
destination is not just a park or contaminants removal; our destination is a creek flowing from Texas
Avenue to the confluence with Blacktail Creek, as it did years ago before it was taken away by mining
and smelting.
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Northey Tretheway
Spokesperson
Restore Our Creek Coalition (ROCC)



BUTTE-SILVER BOW
OFFICE OF THE CHIEF EXECUTIVE

Courthouse, 155 W. Granite Street, Suite 106
Butte, Montana 59701-9256

July 15,2020

US DOJ-ENRD Federal Superfund Public Comment
P.O. Box 7611 P.O. Box 200901
Washington, DC 20044-7611 Helena, MT 59620

RE:  United States V. Atlantic Richfield et al. NO. CV 89-39-BU-SHE
Butte Priority Soils Operable Unit Consent Decree

To Whom it May Concern:

On behalf of the City and County of Butte-Silver Bow, I am submitting this cover letter and two
attached documents as part of the public record for the US DOJ and Court to consider, in response
to the call for public input regarding the Butte Priority Soils Operable Unit Consent Decree.

Over a three-month period, and in the midst of the COVID-19 pandemic, the City-County
conducted a thorough and rigorous public information campaign to educate and inform our citizens
about the content of the Consent Decree. Please refer to Attachment 1 for a detailed description of
the public meetings and opportunities offered, and process used to inform our residents.

In addition, and subsequently, the Butte-Silver Bow Council of Commissioners, the City-County’s
governing body, solicited public input before deciding to authorize (by a 10-2 vote) me to sign the
CD on behalf of the local government. The Commissioners received more than 100 comments, the
majority of which were in support of the CD and its proposed remedial actions; many letters
provided detailed, thoughtful input, which was useful to the commissioners in their deliberation.
Please refer to Attachment 2 for a spreadsheet/list of citizens who submitted written comments or
oral testimony, and a short annotation of their expressed position on the CD.

Thank you for your consideration.

BestRegards,
(5= > y

i

DAVID PALMER
CHIEF EXECUTIVE

CC: Eileen Joyce, Butte-Silver Bow County Attorney
John Morgan, Chairman, BSB Council of Commissioners

PHONE: (406) 497-6220 ¢ E-MAIL: chiefexec@bsb.mt.gov * www.bsb.mt.gov
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Attachment 1. Butte Priority Soils Operable Unit
Summary of Public Engagement, 2018 - 2020

January 26, 2018 — EPA’s Region 8 Administrator announced a conceptual settlement framework
for completing the BPSOU remedial actions.

April 2018 — The United States and Atlantic Richfield obtained a modification of the federal district
court’s confidentiality order, allowing consent decree parties to share information about the
further cleanup plans for the BPSOU.

May 30, 2018 — EPA publicly released a detailed Further Remedial Elements Scope of Work (EPA
2018b). Fact sheets were provided to explain various parts of the conceptual settlement
framework and a public comment period was announced.

May 30 and June 12, 2018 — Two public meetings were held at Montana Tech to further explain
the Further Remedial Elements Scope of Work and to answer questions.

July 11-12, 2018 — An information booth was staffed during the Folk Festival where presentation
materials available from the May/June public meetings were displayed.

August 7, 2018 — Two community design workshops were held by Atlantic Richfield in Butte.

August 30, 2018 — The second set of the community design workshops was held by Atlantic
Richfield.

November 1, 2018 — The final community design workshop was held by Atlantic Richfield and
presented the outcome of the two-part design charette workshops.

April 11, 2019 — EPA released a proposed plan for amending the 2006/2011 BPSOU Record of
Decision, placed the administrative record in the Montana Tech Library and on EPA’s website,
published a notification of the availability of the proposed plan and administrative record in the
Montana Standard and the Butte Weekly, and distributed a fact sheet.

April 23, 2019 — EPA held the first of two public meetings on the proposed plan at which EPA and
Montana DEQ answered questions and took formal public comment.

May 20, 2019 — Atlantic Richfield and Butte Silver Bow County shared their joint end land use plan
describing amenities planned for the area above the confluence of Silver Bow Creek with Blacktail
Creek.

May 23, 2019 — EPA held the second of two public meetings on the proposed plan.
May 30, 2019 - Butte-Silver Bow hosted a listening session to summarize EPA’s proposed plan.

September 2019 — EPA awarded CTEC an amended grant award to provide for CTEC's evaluation
of end land use possibilities in the area above Silver Bow Creek’s confluence with Blacktail Creek
to Texas Avenue, including the possible construction of a lined, meandering creek in this area.



February 13, 2020 — All CD Parties release the entire proposed CD.

February 14, 2020 — A special four page insert was shared with the community to describe the CD
and ROD Amendment.

February 18, 2020 — Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 18, 2020 — Kiwanis and Burros presentations from CD Party representatives.

February 19, 2020 - Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 20, 2020 — Rotary Club presentation from the CD Party representatives.
February 20, 2020 — Public Education Open House and dialogue.

February 21, 2020 - Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 21, 2020 — North Western Energy Open House presentation from the CD Party
representatives.

February 24, 2020 - Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 24, 2020 — BSB and AR staff meet with Timber Butte residents to complete a walk
through at Copper Mountain Park.

February 25, 2020 — Public Education Open House and dialogue mid-day.
February 25, 2020 - Public Education Open House and dialogue evening.

February 26, 2020 - Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 26, 2020 — Public Education Chamber “Lunch and Learn”.

February 27, 2020 — Public Presentation on “End Land Use”.

March 4, 2020 — Council Meeting BSB presentation of CD

March 9, 2020 — District 9 commissioner meeting specific to Timber Butte Repository
March 10, 2020 — District 1 CD Party representatives presentation of CD.

March 2January 26, 2018 — EPA’s Region 8 Administrator announced a conceptual settlement
framework for completing the BPSOU remedial actions.



April 2018 — The United States and Atlantic Richfield obtained a modification of the federal district
court’s confidentiality order, allowing consent decree parties to share information about the
further cleanup plans for the BPSOU.

May 30, 2018 — EPA publicly released a detailed Further Remedial Elements Scope of Work (EPA
2018b). Fact sheets were provided to explain various parts of the conceptual settlement
framework and a public comment period was announced.

May 30 and June 12, 2018 — Two public meetings were held at Montana Tech to further explain
the Further Remedial Elements Scope of Work and to answer questions.

July 11-12, 2018 — An information booth was staffed during the Folk Festival where presentation
materials available from the May/June public meetings were displayed.

August 7, 2018 — Two community design workshops were held by Atlantic Richfield in Butte.

August 30, 2018 — The second set of the community design workshops was held by Atlantic
Richfield.

November 1, 2018 — The final community design workshop was held by Atlantic Richfield and
presented the outcome of the two-part design charette workshops.

April 11, 2019 — EPA released a proposed plan for amending the 2006/2011 BPSOU Record of
Decision, placed the administrative record in the Montana Tech Library and on EPA’s website,
published a notification of the availability of the proposed plan and administrative record in the
Montana Standard and the Butte Weekly, and distributed a fact sheet.

April 23, 2019 — EPA held the first of two public meetings on the proposed plan at which EPA and
Montana DEQ answered questions and took formal public comment.

May 20, 2019 — Atlantic Richfield and Butte Silver Bow County shared their joint end land use plan
describing amenities planned for the area above the confluence of Silver Bow Creek with Blacktail
Creek.

May 23, 2019 — EPA held the second of two public meetings on the proposed plan.
May 30, 2019 — Butte-Silver Bow hosted a listening session to summarize EPA’s proposed plan.

September 2019 — EPA awarded CTEC an amended grant award to provide for CTEC’s evaluation
of end land use possibilities in the area above Silver Bow Creek’s confluence with Blacktail Creek
to Texas Avenue, including the possible construction of a lined, meandering creek in this area.

February 13, 2020 — All CD Parties release the entire proposed CD.

February 14, 2020 — A special four page insert was shared with the community to describe the CD
and ROD Amendment.



February 18, 2020 — Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 18, 2020 — Kiwanis and Burros presentations from CD Party representatives.

February 19, 2020 - Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 20, 2020 — Rotary Club presentation from the CD Party representatives.
February 20, 2020 — Public Education Open House and dialogue.

February 21, 2020 - Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 21, 2020 — North Western Energy Open House presentation from the CD Party
representatives.

February 24, 2020 - Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 25, 2020 — Public Education Open House and dialogue mid-day.
February 25, 2020 - Public Education Open House and dialogue evening.

February 26, 2020 - Community Coffee was set up to have discussions with the public that had
certain interests or issues and wanted to have dialogue with CD Party members.

February 26, 2020 — Public Education Chamber “Lunch and Learn”.
February 27, 2020 — Public Presentation on “End Land Use”.

February 28, 2020 — BSB staff attend coffee with Commissioner Michele Shea and constituents of
District 2.

March 3, 2020 — BSB staff present Consent Decree to Berkshire Hathaway realtors.
March 4, 2020 — BSB staff present Consent Decree to Kiwanis.
March 4, 2020 — Council Meeting BSB presentation of CD.

March 6, 2020 — BSB staff attend coffee with Commissioner Bill Anderson and constituents of
District 10.

March 9, 2020 - District 9 commissioner meeting specific to Timber Butte Repository.
March 10, 2020 — District 1 CD Party representatives presentation of CD.

March 11, 2020 - BSB staff present Consent Decree to City-County employees.



March 13, 2020 — BSB Staff attend coffee with Commissioner Michele Shea and constituents of
District 2.

April 15, 2020 — Council of Commissioners initiates public comment period.
May 6, 2020 — Council of Commissioners closes public comment period.

May 20, 2020 - Council of Commissioners vote to approve Chief Executive Palmer to sign the
Consent Decree.



Attachment 2. Public Comments on the BPSOU Consent Decree
To Butte-Silver Bow Council of Commissioners
To be entered into the record on April 15, 2020 and May 6, 2020

Council

No. Date Submitted Name Address District Annotated Comment

1 03/04/2020 Mike Paffhausen 1500 Harrison Ave All Yes to sign CD; content favorable to BSB.

2 03/18/2020 Joe Griffin, Hydrologist 1121 W. Diamond St. 9 Yes to approve CD; trust science; lots of public input.

3 03/25/2020 Pat Prendergast 1017 W. Porphyry St. 9 Delay until in-person public comments; CD must include creek.

4 03/31/2020 Dr. John Ray 915 W. Galena St. 10 Yes to virtual meetings; adequate public process for input.

5 04/01/2020 Steve Wellman 41 N. Lake Dr. 1 Yes to CD; followed process, supports moving forward.

6 04/01/2020 Mike Paffhausen 1500 Harrison Ave All Yes to sign CD; trust engineers & professionals; greatest economic

04/15/2020 revitalization of a superfund community; support on behalf of silent majority

of business community; 90% of community is behind a yes vote.

7 04/01/2020 Don Foley 17 Wells St. 12 Delay until in-person public comments; hire legal expert review; CD must

04/14/2020 include creek; no contaminated material in neighborhoods.

8 04/01/2020 Evan Barrett 807 W. Silver St. 10 Delay signing CD until in-person public comments.

9 04/08/2020 Mark St. Pierre 1117 W. Broadway St. 11 Yes to accept and implement CD.

10 04/09/2020 Dave Williams, CTEC City-Countywide All Yes to sign CD; favorable for BSB; time is of the essence.

11 04/10/2020 Dr. John Ray 915 W. Galena St. 10 Yes to sign CD; favorable for BSB; time is of the essence.

12 04/07/2020 Dan Villa 146 Whisper Ridge 5 Yes to sign CD; favorable for BSB; time is of the essence.

13 04/10/2020 Debbie K. Smith 3400 Hill Ave, Legion Oasis 6 Yes to sign CD; favorable for BSB; time is of the essence.

14 04/10/2020 Dan & Michele Miles 36 N. Lake Dr. 1 Yes to sign CD; the sooner the better.

15 04/10/2020 Rick Edwards 13 Burning Tree Lane 1 Yes to sign CD; proposal achieves goals of cleanup for Butte.

16 04/11/2020 Mark Thompson, for George Butte all Approve the CD without delay; yes or no vote, no vote or delay lost

Grant Chapter, Trout Unlimited opportunity for best possible cleanup; GGTU represents 214 engaged and

concerned and environmentally active members.

17 04/13/2020 ‘Rep. Jim Keane 2131 Wall Street 4 Yes to sign CD; includes much public input; good for Butte.

18 04/13/2020 Dr. John Ray 915 W. Galena St. 10 Shorter version of 4-10-20 letter; yes to sign CD.

19 04/13/2020 Fritz Daily 1901 Roosevelt St. 6 Don't sign CD; does not include creek; big mistake.

20 04/14/2020 Cassie Wick 820 W. Mercury St. 10 Yes to the CD, put CD in action as soon as possible, | trust those who have
dedicated themselves to this project.

21 04/14/2020 Marc Murphy 3029 Atherton Lane 1 Yes to the CD, has reviewed the documents, in Butte's best interest, is an

environmental engineer, let's get it signed promptly, enough talking and
negotiating.




Council

No. Date Submitted Name Address District Annotated Comment

22 04/14/2020 Bobbi Stauffer 1253 W. Aluminum St. 9 Yes to CD without delay; protects human health and environment; long term
monitoring; focus on what good is in agreement; storm water management
and amenities; a true bright spot during this pandemic.

23 04/14/2020 Brad Archibald, P.E. 2817 State Street 2 Yes to CD; Consensus of highly qualified people; good for the environment and
health, jobs, time to move forward.

24 04/15/2020 Jenny Heglund 383 Whisper Ridge 5 Yes to CD; protects and restores riparian areas; protects our health; enhance
Butte’s appearance; sign it now.

25 04/15/2020 Erin Downey Butte Yes to CD.

26 04/15/2020 Kayt Downey Butte Yes to CD.

27 04/15/2020 Karen Byrnes 311 Galaxy Drive 1 Yes to CD without delay; thoroughly vetted, amenities and jobs.

28 04/15/2020 Molly Connors Butte Yes to CD; we need this, Butte needs this.

29 04/14/2020 Bill Joyce, Joyce & McDonald 100 E. Broadway St. 11 Yes to CD; Sarta has received extensive briefings and invited public input; CD
parties listened to public input and deficiencies identified: tailings removed;
stormwater management to protect surface water; RMAP expansion; AR pays
not taxpayers, sigh CD and control our future.

30 04/15/2020 Kevin Heglund 383 Whisper Ridge 5 Yes to CD; trees, trails not heavy metals; great space in the middle of town.

31 04/15/2020 Linda Trevenna 3475 St. Ann Street 3 Issue of Silver Bow Creek starting at Texas has not been addressed.

The week of April 20 -24.
Council

No. Date Submitted Name Address District Annotated Comment

32 04/15/2020 Megan Babin Butte Yes to CD; makes Butte’s future and local environment a confident
known; believe in Butte its past and future vote yes.

33 04/15/2020 Dale Malyevac Butte Yes, to CD; would like to support the consent decree as currently
written.

34 04/15/2020 Patrick Sampson 3245 Burlington 1 Yes to CD; Columbia Basin LLC supports the CD.

35 04/19/2020 John Reynolds 2840 Yale Ave 2 Yes to CD; Agrees with Judge Newman ruling on the Silver Bow
Creek Headwaters Coalition

36 04/19/2020 Rebeca Tamietti Butte Yes to CD; Agrees with Judge Newman ruling on the Silver Bow
Creek Headwaters Coalition

37 04/19/2020 Julie Buckley 2010 Gaylord Street 7 Yes to CD; Agrees with Judge Newman ruling on the Silver Bow
Creek Headwaters Coalition

38 04/15/2020 Mark Hodges Butte Agrees with Judge Newman ruling on the Silver Bow Creek

Headwaters Coalition




39 04/20/2020 Erin Leber Butte Yes to CD; and asks for your support in moving forward with the CD.

40 04/21/2020 John Ray 915 Galena St. 10 Yes to CD; Economic forces over which Butte has little control
mandate a quick approval of the CD. Delay is dangerous.

41 04/20/2020 Shanna Adams, P.E. 75 Alyvia Lane 3 Yes to CD; Support of the council signifies support by the people.

42 04/21/2020 Mark Mariano Butte Yes to CD; Don’t be ridiculous and sign and support the CD.

43 04/22/2020 Mary Sutherland 105 O’Brien Lane 1 Yes to CD; | write in strong support of the CD. Butte is in some
desperate need of some action.

44 04/19/2020 Les Cook, Chancellor 1301 W. Park St. 10 Yes to CD; on behalf of Montana Tech University. Support moving
forward without delay.

45 04/23/2020 David Williams 2731 Princeton St. 2 Yes to CD; | urge the council to approve the CD and have Chief
Executive Palmer sign on behalf of the county.

46 04/23/2020 Stephen Hinick, AIA 100 E. Broadway 10 Yes to CD; is in support of the CD, very impressed with the time,
effort and thought that has gone into compiling and issuing the CD.

47 4/23/2020 Lee Whitney 3151 Quincy St. 1 Yes to CD; it’s time for our community to take a stand and resolve
the issue.

48 4/24/2020 Travis McAdam 61 Wathena Drive 9 Yes to CD; encourage that you approve the CD, the county has held
many sessions and the public has had numerous opportunities to
comment.

49 4/24/2020 Mike Patterson 1150 Steele St. 9 Please approve the CD without delay. We have heard enough
comments and now is the time to move rapidly.

50 4/24/2020 Steve McGrath 1950 Locust St. 4 Yes to CD; Please act responsibly and quickly in approving the CD.

51 4/24/2020 Colleen Elliott 1231 W. Quartz St. 11 Yes to CD; | believe the CD is a reasonable compromise that will
resultin a good remedy. It is time to sign off and get the cleanup
done.

WEEK 4/27/-5/6/2020

52 4/24/2020 Mark Mariano Butte Yes to CD; You have the best of what has come from the CD to help
our town turn a corner and move forward.

53 4/30/2020 Joe Griffin 1121 Diamond St 9 Addressing Judge Newman'’s statement at the last meeting.

54 4/30/2020 Steve Wellman 41 North Lake Dr. 1 Yes to CD; my urgent support asking you to pass the CD .

55 5/1/2020 Mathew Larson Butte Yes to CD; Waiting to approve the CD is reckless. It is in the best
interest of all of us in Butte to take a step forward and approve this
CD.

56 5/1/2020 John and Bonnie Lundborg 3368 Jerry Ck Rd., Wise River MT | 12 Yes to CD; We urge you to approve the CD.

57 5/1/2020 Phyllis Costello 1219 Porphyry St. 9 Yes to CD; Approving this is vital to Butte’s future.

58 5/4/2020 Kristen Rosa 318 Galaxy Drive 1 Yes to CD; There is no need to sit on this important issue.




59 5/4/2020 Nicholas Tucci 1034 Caledonia St. 11 Yes to CD; | urge the Council to recognize the gift horse that his CD
truly is.

60 5/4/2020 Larry Smith, Phd 27 N. Excelsior St. 10 Yes to CD; please sign it as soon as possible.

61 5/4/2020 John Ray, Phd 915 Galena St. 10 Yes to CD; | urgently ask that you schedule a vote at the earliest
opportunity.

62 5/4/2020 John Ray, Phd 915 Galena St. 10 Yes to CD; | urge the Council to set a vote on the CD no later than
May 20,

63 5/4/2020 Sid DeBarathy 127 Renz Drive 1 I support Brad Newman'’s ruling on the SB Ck, and also requiring
Atlantic Richfield to be held accountable.

64 5/4/2020 Karla Hart Butte | support Brad Newman's ruling

65 5/4/2020 Phil and Lavone Dallas Butte Vote to support Restore our creek and the issues Fritz Daily reviews

66 5/4/2020 Fritz Daily 1901 Roosevelt St. 6 No to CD; The Council has a tremendous opportunity to become an
essential player in this process by rejecting the CD.

67 5/4/2020 Marianne Schappek 1225 W. Quartz St. 11 | support Brad Newman'’s ruling.

68 5/4/2020 Joe Griffin 1121 W. Diamond 9 Yes to CD; It is time to move to the final phase of Butte Superfund.

69 5/4/2020 James Madison 116 W. Silver St. 9 Yes to CD; | agree it is time to move to the next phase and approve
the CD.

70 5/4/2020 Roy Morris 2901 Quincy St. 1 Yes to CD; let’s get to work making Butte the best city in Montana.

71 5/4/2020 Bev Hartline, Phd & Fredrick 340 Telluride Ridge 11 Yes to CD; we urge the Council to approve the CD on behalf of BSB.

Hartline, Phd

72 5/4/2020 Mary Sutherland 1703 Whitman 7 Yes to CD; Don’t let Restore Our Creek hurt Butte’s future with their
weak intended objection to the CD or the future ability to truly
restore SB creek.

73 5/4/2020 Chris Gammons 1231 W. Quartz 11 Yes to CD; | support the CD and hope that it is approved.

74 5/4/2020 Joseph Adams W. Broadway St. 10 Yes to CD; the CD represents an opportunity to close a long and
contentious chapter in the history of Butte.

75 5/4/2020 Dave Schultz, P.E. 1201 W. Copper St. 11 Parrot Tailings should not have come out, lined creek not a good
idea

76 5/5/2020 Paul Babb 3601 Elizabeth Warren Ave. 1 Yes to CD; | support for the governing body to approve the CD.

77 5/5/2020 Robert Pal, Phd 1131 W. Silver St. 9 Yes to CD; Butte need this CD and cannot afford to lose the
progression of this unique opportunity and the funding associated
with it.

78 5/5/2020 Mike Potts, P.E. 1111 W. Diamond 10 Yes to CD; it is not perfect but by far, but the best option to the
alternative UAO, where we would all lose.

79 5/5/2020 Jim Fay 1927 Monroe 3 Yes to CD; | am mostly in favor of the proposed CD with certain
reservations.

80 5/5/2020 Ray Rogers, Praxis Center Butte Yes to CD; | am in support of signing the CD.




81 5/5/2020 Doug Coe 1031 Caledonia St. 11 Yes to CD; Ultimately | believe the Council should approve the CD.
82 5/6/2020 Terry Schultz 2210 Elm Street 4 | support Judge Newman’s opinion concerning SB creek.
83 5/6/2020 Sherry Vogel 1121 W. Diamond St. 9 Yes to CD; Please vote to approve the CD.
84 5/6/2020 Mathew Stajcar Butte Yes to CD; The economic activity that will result from the CD is yet
another reason that | support the CD.
85 5/6/2020 MaryLou Zimmerman 1027 Hornet St. 11 Yes to CD; | am writing to urge the Council of Commissioners to
support and sign the CD.
86 5/6/2020 Brandon DeShaw 11 Bittersweet Dr. 1 Yes to CD; Please enter this letter into the record, as support for
approving the CD.
87 5/6/2020 John Sandford 3420 N. Hillcrest St. 3 Yes to CD; | support the CD from what | have learned from the public
meeting.
88 5/6/2020 Tom Michalek 1218 W. Woolman St. 11 Yes to CD; | strongly advise the Council to approve the CD as
currently presented and negotiated by the parties.
89 5/6/2020 Casey Hackathorn, Montana Missoula, MT Yes to CD; Trout Unlimited supports approval of the CD. This
Trout Unlimited agreement is long overdue and it’s time to begin implementing the
remedy that Butte deserves.
90 5/6/2020 Karen Knudsen Missoula, MT Yes to CD; We urge you to sign on behalf of the Clark Fork Coalition.
91 5/6/2020 Ben Sorensen, P.E. 1029 Beef Trail Rd. 5 Yes to CD; | am writing in support of BSB entering the proposed CD
for the BPSOU with AR as outlined in Civil Action No .CV89-039-BU-
SHE.
92 5/6/2020 Patricia Gallery, AR 317 Anaconda Rd. 11 Yes to CD; Atlantic Richfield encourages the BSB Council to approve
the CD, and request that her letter be read into the record.
93 5/14/2020 Fritz Daily 1901 Roosevelt St. 6 No to CD; re-asserts opposition.
94 5/16/2020 Frank Boroni 3220 Hannibal St. 1 No to CD; there is and always has been a Silver Bow Creek.
95 5/18/2020 Mary Kay Craig 518 W. Granite St. 11 No to CD; many questions about action levels and remedial goals.
96 5/18/2020 Dr. John Ray 915 W. Galena St. 10 Yes to CD.
97 5/13/2020 Steve Kujawa 1852 Florida St. 4 Yes with suggestions/no ponds.
98 5/19/2020 R.E. Banderob 2601 Grand Ave. 4 Yes to CD.
99 5/20/2020 Barb Gregovich 1301 Porphyry St. 9 Yes to CD.
100 5/20/2020 Matt Vincent 1201 Porphyry St. 9 Yes to CD; based on the good input from experts and those involved.
101 5/5/2020 Ryan Lynch 3141 Burlington St. 1 Yes to CD; many good results for Butte moving forward with CD.
5/6/2020 Evan Barrett, Sister Mary Jo Oral Testimony via video, Butte Yes but requested MOU between State and Butte-Butte-Silver Bow

McDonald, Ed Simonich,
Mary Kay Craig, Doug Coe, Don
Peoples,

Council of Commissioners

Regarding the lined creek.




Northey Tretheway, and Bill
McGregor on behalf of Restore
Our Creek Coalition and
Individually

4/15/2020

Former Judge Brad Newman

Phone Testimony

CD is good but could create a legal issue for county.

4/15/2020

Bob Brock

Phone Testimony

Commentary on scientific analysis of waivers.
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Assistant Attorney General July 15, 2020
US DOJ — ENRD

PO Box 7611

Washington DC 20044-7611

And Montana DEQ

RE: Comment on the Consent Decree for the Butte Priority Soils Operable Unit of the Silver Bow
Creek/Butte Area Superfund Site

While blood lead levels in children in Butte Silver Bow have been reduced - in part by the Residential
Metals Abatement Program - Butte Silver Bow has clear indicators of stressed human health. Its
suicide rate is more than double the national rate. Compared to Montana state averages, it has more
developmentally disabled students, and a significantly higher percentage of disabled adults under age
65. It has lower adult life expectancy, particularly compared to neighboring major cities.
Underwriting projects have shown significant chronic diseases and neurologic interference known to
be common in locations with heavy lead pollution.

Citizens have pinned hopes for health improvements on the environmental cleanup promised by
Superfund. Yet, when the final Consent Decree was decided, inadequate lead action levels were left
in place, adopted based on contested science prior to the 2006 Record of Decision. It has been
acknowledged by the EPA and other experts that there is no safe level of lead exposure. While public
comments have called repeatedly for collection of health based data for use as a baseline or to inform
the cleanup, this has never been accomplished, and no explanation has been given.

In our public comments reviewed by EPA, our organization asked that the residential cleanup action
level be set at the same level as that adopted for the nation under housing regulation — 400 parts per
million for children’s play areas. Butte’s level under the consent decree is far higher — 1200 ppm. The
answer we received was unclear and contradictory. It noted that the state of Montana could
recommend a lower action level if residents prove health impacts in the future. But no justification
was given for why Butte should be singled out for a 200 percent increase in pollution exposure
compared with nearby Anaconda, which was given a 400 ppm action level for residential clean up
purposes of the same pollution source — the Anaconda smelter. In Butte, the smelter dust is found in
attics and is cleaned if it measures above 1200 ppm under the Residential Metals Abatement Program
(RMAP) referenced in the CD.



Our organization represents very low income citizens who deserve a clean and healthy environment to
live and raise children, and we ask that national housing standards currently in place be referenced

without excluding Butte through reference to disputed science behind 2006 ROD. Citizens should be
given the flexibility to request that Butte not be left behind through an inadequate residential cleanup
that will leave as much as 40 percent of the target properties unaddressed by exceeding the national
recommendation for lead exposures for children. Hidden lead health hazards should not be left to
sicken future generations.

Habitat is building housing on the ground with the principal responsible party Butte Silver Bow, and
Habitat requests that the CD allow Butte flexibility to address this inequity through careful
management of cleanup investments left to the city-county for implementation.

In response to our written concerns about the action level, EPA states it will “work directly with HUD
and other stakeholders to verify that loans or other forms of assistance are not hindered by the lead
action level in Butte. If there is specific instances where such assistance is hindered, residents should
contact the Butte Silver Bow local government and the EPA remedial project manager for help in
solving the problem.” This statement offers the residents no protection from action levels that exceed
recognized scientific levels, other than EPA will help somehow solve the “problem.”

Strong armed interagency relations are no substitute for consumer protections such as action levels
protective of human health. Because there is no “safe” level of lead in the blood, a more aggressive
approach is requested. Butte is currently relying on exceedance of reference blood lead levels in
children to identify the polluted homes for remediation. We would like to see this process reversed by
adopting an action level that insures effective remediation of residential properties PRIOR to
occupancy by children.

The EPA response to Habitat’s concerns is wholly insufficient. We urge the court to remedy this
situation at this time by requiring the EPA and HUD recommended residential action level of 400 ppm
lead. Many citizens would prefer a lower action level and the resulting improvements in human health
compared to the superficial amenities offered along with the consent decree.

Most Sincerely,

Barbara Miller
Project Director

%‘/M

66 W. Park Suite 211
P.O. Box 632

Butte, MT 59703
(406)782-8579

FAX (406)782-5168
www.habitatswmt.org
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Attachment B: Draft Memorandum of Understanding between Butte Silver Bow County and
the State of Montana

Memorandum of Understanding

This Memorandum of Understanding (MOU) is entered into on , 2020 (the “Effective
Date”), by and between the State of Montana, located at the Montana State Capitol, Helena, MT
59620 (hereinafter referred to as the “State”), and the City and County of Butte-Silver Bow, Montana,
located at 155 W Granite Street — Butte, MT 59701 (hereinafter referred to as “BSB”).

RECITALS

WHEREAS, in February 2020, the United States Environmental Protection Agency (EPA) released a
proposed Consent Decree (CD) for the Butte Priority Soils Operable Unit (BPSOU) in Case No. CV-
89-39-BU-SEH, and associated Record of Decision amendments; and

WHEREAS, Governor Bullock announced in late 2015 that the state was moving ahead with the
Parrot Tailings removal under its authority to address a significant source of groundwater
contamination to Silver Bow Creek and the watershed downstream, overcoming an impasse and
reaching agreement on work within the CD to conduct additional mine waste removals, address
floodplain contamination from Silver Bow and Blacktail Creeks, manage stormwater pollution, and
capture and treat additional contaminated groundwater to prevent negative impacts to the creeks; and

WHEREAS, BSB and the State have agreed to the terms and provisions of the proposed CD, and
along with the other signatories, have lodged it with the U.S. District Court for the District of Montana
for public comment, and after full consideration of and response to public comments received, will
then ask the court to enter it as a judicial decree under applicable legal standards; and

WHEREAS, the proposed CD provides a framework for a feasible, permanent, sustainable remedy
that protects human health and the environment in Butte, and resolves significant long-standing
disputes over remedy options and who should pay for them; and

WHEREAS, an important community priority for the CD, as strongly expressed through public
participation and community engagement, has been to coordinate the required remedy actions with
restoration actions, particularly in the upper Silver Bow Creek and Blacktail Creek corridors; and

WHEREAS, Appendix D, Attachment C, Addendum 1 to the proposed CD outlines commitments to
develop end land uses in the Silver Bow/Blacktail Creek Corridor, intended to create community
desired amenities coordinated with the remedial and restoration actions of others; and

WHEREAS, an independent engineering study preliminarily affirmed the feasibility of constructing a
lined creek channel in upper Silver Bow Creek from Texas Avenue to its confluence with Blacktail
Creek along with the remedial actions proposed in the CD for the corridor; and

WHEREAS, the State has made commitments to set aside a portion of the “Butte Site Account”
settlement funds from the CD to support the feasibility assessment, design and/or construction of a
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lined creek and other priorities of the community as outlined in current Restoration Plans (and any
amendments thereto) following the successful completion of remedial work at Blacktail Creek under
the terms of the CD; and

WHEREAS, following remedial actions at Blacktail Creek, remaining funds from the Butte Site
Account will be repaid in accordance with 2019 amendments to the Upper Clark Fork River Basin
Aquatic and Terrestrial Resources Restoration Plan, the Butte Groundwater Restoration Plan and the
Butte Area One Restoration Plan, and subsequently, those funds are anticipated to afford significant
opportunities to invest in priority Silver Bow/Blacktail Creek Corridor restoration actions that
complement remedial actions identified for the BPSOU; and

WHEREAS, the State and BSB wish to affirm these commitments as well as their intentions to
facilitate restoration projects in Butte through additional community engagement, and concerted
efforts to coordinate remedial design considerations and restoration actions.

NOW THEREFORE, BE IT RESOLVED that this Memorandum of Understanding is made by and
between the State and BSB to affirm mechanisms for public participation, restoration planning and
implementation, and remedy/restoration coordination and implementation according to the following
terms and conditions:

1. BSB and the State pledge to take actions, independently and jointly, in pursuit of the
planning, design, engineering, construction and maintenance of projects in the
floodplain corridors above the confluence of upper Silver Bow Creek and Blacktail
Creek and surrounding tributaries, including, but not limited to, a lined creek channel,
riparian habitat improvements, trail connections to adjoining neighborhoods, and other
priorities of the community, consistent with current Restoration Plans (and any
amendments thereto) governing funding allocations of the State and the CD.

2. The State and BSB pledge to work cooperatively with the Atlantic Richfield Company
(AR) and the EPA to make all reasonably practicable efforts to allow for coordination of
restoration projects with remedy projects within, and in proximity to, the BPSOU, and
will request AR and EPA to provide for an end land use condition and other
improvements that allow for the construction of a lined creek between Texas Avenue
and its confluence with Blacktail Creek, consistent with the CD and the End Land Use
Addendum in Appendix D.

3. Subject to the terms outlined in the proposed CD (including Paragraphs 20 and 21, and
Appendix D, Attachment C, Addendum 1,), and affirmed by the Governor’s
representative on February 13" and March 4% 2020, the State shall ensure that $1
million and any associated accrued interest from the Butte Site Account will be made
available to BSB for potential projects in the Silver Bow Creek corridor, following
completion of remedial work planned for Blacktail Creek, including, but not limited to, a
lined creek channel, riparian habitat improvements, trail connections to adjoining
neighborhoods, and related priorities of the community.

4. BSB and the State agree to involve the public in the decision-making process on end
land use and restoration projects under their respective authority in the creek corridors.

5. BSB and the State will examine and, if appropriate, pursue funding from other sources,
public and private, for Silver Bow/Blacktail Creek corridor projects as outlined above to
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complement and augment any funding prioritized and legally available from applicable
settlements and restoration plans.

6. BSB and the State agree that the “project proponent” (as referenced in the CD) bringing
forth Silver Bow Creek corridor projects, including a lined-creek project as described,
can be BSB, if that is deemed by BSB to be the best way to advance SBC restoration.

Legal Compliance

A.

Responsibilities of the Parties. The State and BSB and their respective agencies and offices
will handle their own activities and utilize their own resources, including the expenditure of their
own funds, in pursuing the stated objectives of this MOU. Each party will carry out its separate
activities in a coordinated and mutually beneficial manner.

The Parties acknowledge and understand that they must be able to fulfill the responsibilities
under this MOU in accordance with the provisions of the CD, the law and regulations that
govern their activities. Nothing in the MOU is intended to negate or otherwise render ineffective
any such provisions or operating procedures. The Parties assume full responsibility for their
performance under the terms of this MOU.

If at any time either Party is unable to perform their duties or responsibilities under this MOU
consistent with such Party’s statutory and regulatory mandates, the affected Party shall
immediately provide written notice to the other Party to establish a date to meet and discuss
resolution of the matter.

Participation in Similar Activities. This instrument in no way restricts the State or BSB from
participating in similar activities with other public or private agencies, organizations, and
individuals.

Limitations. Nothing in this agreement shall be construed to limit, modify, or otherwise affect
the authority granted by law to the Governor, any department, agency, political subdivision,
officer, agent, or employee of the State of Montana or any officer, agent, employee or office of
the City and County of Butte Silver Bow. This agreement is intended to supplement and not to
supersede or modify any legally binding document (including without limitation the Consent
Decree and restoration plans), and in the event of a conflict those legally binding documents
shall control. This agreement is not intended to, and does not, create any right or benefit,
substantive or procedural, enforceable at law or in equity by any party against the State of
Montana, its departments, agencies, or entities, its officers, employees, or agents, or any other
person, including the officers, employees and offices of the City and County of Butte Silver
Bow.

. Expiration and Termination. This MOU shall terminate ten years after the Effective Date,

unless otherwise extended by mutual, written consent of the Parties.

Governing Law. This MOU shall be governed by and construed in accordance with the laws
of the State of Montana.
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F. Authorization and Execution. The signing of this MOU does not constitute a formal
undertaking, and as such it simply intends that the signatories shall strive to reach, to the best
of their abilities, the objectives stated in this MOU.

This agreement shall be signed by Chief Executive Dave Palmer for Butte Silver Bow, and Governor
Steve Bullock for the State of Montana, and shall be effective as of the later of the date that both
parties have signed this agreement and the U.S. District Court for the District of Montana enters the
CD.

DAVE PALMER Date
Chief Executive
Butte Silver Bow Local Government

STEVE BULLOCK Date
Governor
State of Montana
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Executive Summary

Introduction

This report presents an evaluation of the technical impracticability (TI) of attaining certain
aquatic life water quality performance standards in surface water within the Butte Priority Soils
Operable Unit (BPSOU) of the Silver Bow Creek/Butte Area National Priorities List (NPL) Site in
Butte, Montana (hereinafter “BPSOU”). This evaluation considers a variety of remedial actions,
including certain stormwater control measures intended to reduce impacts to surface water;
presents a detailed analysis of practicable future measures; and models potential outcomes of the
actions. Modeled potential future conditions are compared to water quality performance
standards to determine if it is technically practicable to attain the standards. This TI evaluation is
primarily aimed at wet weather control and attaining acute aquatic life surface water applicable
or relevant and appropriate requirements (ARARs). This TI evaluation also considers
implementation of portions of the selected remedy not yet completed that are intended to meet
chronic aquatic life surface water quality performance standards and the technical practicability
of meeting those standards as a result.

Site Description

The Silver Bow Creek/Butte Area NPL Site, which includes the BPSOU, represents one of four
contiguous Superfund sites in the upper Clark Fork River basin that extends 140 miles from the
headwaters of Silver Bow Creek (SBC) north of Butte to the Milltown Reservoir near Missoula,
Montana. The BPSOU encompasses an area of approximately 5 square miles.

Throughout the years, various historic mining activities occurred within the BPSOU resulting in
numerous response actions as part of the cleanup work at the BPSOU. Contaminants, including
arsenic and metals such as cadmium, copper, lead, mercury, and zinc, have been identified at the
site as a result of 120 years of hard rock mining, smelting, milling, and other processing activities.
Each waste type can result in surface water contamination.

Conceptual Site Model for Surface Water

Chronic aquatic life performance standards apply during base flow and normal high flow regimes.
Acute aquatic life performance standards apply during wet weather conditions.

The main elements of the conceptual site model (CSM) for base flow and normal high flow include
the following:

Sources:
= Mine waste (waste rock and tailings and other contaminated areas) via groundwater input

= Metals-laden sediment deposits distributed along and within the SBC channel (mine wastes
and sediment with adsorbed metals)

®  Upstream sources (not in the BPSOU)
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Pathways:

= Fluvial movements during seasonal high flow

®  Groundwater inflow

®  Groundwater/Surface water interaction with contaminated sediment.
The main elements of the CSM for wet weather flow include the following:
Sources:

®  Mine waste (waste rock and tailings and other contaminated areas) via runoff and
groundwater input

®  Upstream sources (not in the BPSOU)
Pathways:

®  Surface water runoff to stormwater to SBC

®  Pipe bedding to stormwater to SBC

= Upstream sources to stormwater to SBC

Decisions and Previous Remedial Actions
Remedial Action Objectives for Surface Water

Remedial actions implemented for the purpose of meeting remedial goals (RGs) are intended to
result in attainment of remedial action objectives (RAOs). The RAOs for contaminated surface
water specified in the 2006 Record of Decision (ROD) (U.S. Environmental Protection Agency)
[EPA] and Montana Department of Environmental Quality [MDEQ] 2006) for the BPSOU were as

follows:

®  Prevent ingestion or direct contact with contaminated surface water that would result in an

unacceptable risk to human health.

= Return surface water to a quality that supports its beneficial uses.

=  Prevent source areas from releasing contaminants to surface water that would cause the

receiving water to violate surface water ARARs and RGs for the OU and prevent

degradation of downstream surface water sources, including during storm [wet weather]

events.

®  Ensure that point source discharges from any water treatment facility (e.g., water
treatment plant, wetland, etc.) meet ARARs.

= Prevent further degradation of surface water.
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B Meet the more restrictive of chronic aquatic life or human health standards for surface
water identified in Circular DEQ-7 ([ROD] Table 8-2) through the application of B-1 class
standards. [Applies to base and normal high flow conditions. Acute aquatic life standards
apply to wet weather conditions.]

Performance Standards

The ROD defines performance standards for surface water as narrative and numeric water quality
standards. These standards apply to point sources and as in-stream standards. The performance
standards were promulgated under DEQ-7 (MDEQ 2006). The required standards for base flow
and normal flow are chronic aquatic life and human health standards and for stormwater runoff
or “wet weather conditions” are the acute aquatic life standards. The BPSOU ROD does not
identify human health standards for wet weather conditions.

In-stream sediments are not specifically addressed in the RGs. However, the ROD requires the
removal of contaminated in-stream sediments, and one goal of the previous response actions and
future remedial actions for the BPSOU is to eliminate or minimize sources of contamination to
SBC sediment (i.e., surface water transport of contaminated soils or waste) such that excessively
contaminated sediments are not present.

Previous Remedial Actions

Numerous remedial actions were completed both before, and following, the issuance of the ROD.
These actions were implemented to address water quality issues during base, normal high, and
wet weather flow conditions.

Data Analysis

Some of the of key remedial activities, including source area removal and capping, capture and
treatment of groundwater, and the construction of various best management practices (BMPs) to
control stormwater runoff within the BPSOU boundary, were performed and mostly completed
by 2011. Although results outlined in the surface water characterization report (SWCR) (EPA and
MDEQ 2017) indicate surface water quality has improved, exceedances of ARARs still occur
regularly for multiple contaminants of concern (COCs) during wet weather conditions and
irregularly during base flow and normal high flow conditions. Data from main stem locations in
Blacktail Creek and SBC both upstream and within the BPSOU have been assessed as part of this
TI.

Water Quality Results in the BPSOU (2008-2013)

Surface water within the BPSOU is categorized into three flow regimes, and the analyses in this TI
report have been structured as such:

= Base flow
®  Normal high low

= Wet weather flow
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Base Flow

During base flow conditions, copper results show a considerable difference between dissolved
and total recoverable concentrations at most stations, indicating that colloids or fine sediments
containing copper are suspended in the surface water during base flow and changes in water
quality are occurring over the operable unit (OU). From 2008 through 2010 (when construction
to remediate the Butte Reduction Works [BRW] seep was completed), total recoverable copper
exceeded the chronic performance standard on a regular basis, whereas, from 2011 through
2013, far fewer exceedances occurred except at station SS-07 downstream of the Metro Sewage
Treatment Plant (STP). All sample results for total recoverable arsenic, silver, and zinc and
dissolved aluminum from 2008 through 2013 were below the relevant performance standard.
Surface water quality performance standards are being met during base flow conditions, with the
exception of copper at SS-07.

Normal High Flow

During normal high flow, copper concentrations were lower in the 2011 through 2013 period
compared to 2008 through 2010, specifically following the BRW seep remediation and bank
sediment removal in the Blacktail-SBC confluence to Montana Street area by early-2011, but still
had a number exceedances during both periods. From 2008 through 2009, total recoverable
copper exceeded the chronic performance standard in over 80 percent of sample results at
stations SS-054, SS-064, and SS-07. Since 2011, total recoverable copper only exceeded the
chronic performance standard in 10 to 15 percent of sample results at SS-05A and SS-064, with
the rate at SS-07 decreasing to 35 percent. The largest source of total recoverable copper loading
during high normal flow conditions includes discharge of effluent from the Metro STP, sediment
in the reaches upstream of SS-06G, and upstream sources. The reach from SS-05 to SS-05A (slag
canyon) was estimated to be 27 percent of the overall reach load, making it a large loading source
over a fairly short reach.

Arsenic and iron concentrations during normal high flow were similar at each station and showed
a general relationship to discharge—higher discharge equates to higher arsenic and iron
concentrations. Exceedances at the stations ranged from 13 to 18 percent for arsenic and 8 to 18
percent for iron. In general, concentrations of arsenic and iron were greater during spring runoff.
Total recoverable lead concentrations were typically below the chronic performance standard,
with the exception of two to three exceedances at each of the following stations SS-07, SS-05A, SS-
05, and SS-04. These results were notably greater than the dissolved fraction and adjacent sample
results, and are related to suspended sediment. No or few exceedances of performance standards
for aluminum, cadmium, zinc, and silver were observed.

Wet Weather Flow

During wet weather flow conditions, total recoverable copper concentrations always exceeded
the acute performance standard at stations SS-07 and SS-06G and almost always exceeded the
acute standard from stations SS-06A to SS-01 for the period of 2008 through 2013. The maximum
copper concentrations were lower overall later in that period. Total recoverable arsenic exceeded
the acute performance standard only once—at SS-04. All other total recoverable arsenic
concentrations were within the acute standard. Total recoverable cadmium had a low number of
exceedances at all main stem stations. Total recoverable lead had a moderate number of
exceedances from 2008 through 2013; however, there were large variations in lead
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concentrations at SS-04 that are considered indicative of variability in the flushing of suspended
solids during wet weather events. Total recoverable zinc exceeded the acute performance
standard in approximately 50 percent of samples analyzed at stations SS-05 through SS-07.
Similar to lead, zinc exhibited large fluctuations in concentrations between the minimum
reported values and the maximum. For example, at station SS-04, the total recoverable zinc
concentrations ranged from 8.5 to 10,900 micrograms per liter (ug/L). These variations are likely
due to resuspension of sediments, either from along the stream bank, or from point sources along
the creek.

Upper SBC and Buffalo Gulch are clearly the largest sources of loading for all COCs during wet
weather conditions. Upstream sources, measured at SS-01, consistently contribute additional load
for all COCs. The COCs with significant exceedance rates—copper, cadmium, lead, silver and
zinc—were carried forward to the analytical section of the TI for wet weather conditions.

Upstream Sources and Water Quality

There are multiple main stem stations on Blacktail and SBC. Station SS-01, located on Blacktail
Creek at Harrison Avenue, is the farthest upstream station and considered an upstream boundary
condition; it represents water quality entering the OU.

During base flow conditions, from 2008 through 2013, all copper and lead concentrations at SS-
01 were low and well below the chronic performance standard other than one potential outlier
value in 2008. There was only a small separation between total recoverable and dissolved values,
indicating that suspended sediments are comparatively low. Aluminum, arsenic, cadmium, silver,
and zinc had no base flow exceedances at this station during the same period.

During normal high flow conditions, loading of arsenic, copper, and iron from sources upstream
of SS-01 is evident. From 2008 through 2013, the number of arsenic exceedances at SS-01 is
similar to the number of exceedances at the downstream stations. Approximately 43 percent of
arsenic loading occurs from sources upstream of sampling station SS-01; thus, the main source of
arsenic (as well as iron) appears to be located upstream of the site. The number of copper
exceedances at SS-01 was comparatively fewer than the stations downstream for the period from
2011 through 2013, indicating that, while upstream sources of copper contribute to loading,
other contributions of copper loading are present within the BPSOU.

During wet weather conditions, copper has approximately a 90 percent exceedance rate at SS-01,
again indicating an upstream source of copper exists. Notable, although fewer, exceedances of
cadmium (6 percent), lead (11 percent), and zinc (24 percent) also occurred at SS-01 during wet
weather flows from 2008 through 2013. While sources upstream of SS-01 consistently contribute
additional load, they are a much smaller magnitude than those within the OU.

Development of Stochastic Model for Prediction of
Stormwater Quality

The primary focus of the Surface Water Management Program is to systematically identify areas
of stormwater contamination and implement appropriate BMPs to reduce the transport of
contaminants to SBC. Although these improvements have reduced contaminant loading, acute
aquatic life performance standards continue to be frequently exceeded in SBC during wet
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weather events, often by orders of magnitude. Several remaining contaminant sources are known,
including the buried stormwater conveyance system and areas of exposed mine waste. A
reassessment of stormwater within the BPSOU commenced in 2014 to determine, with increased
certainty, whether total recoverable performance standards for the identified mining-related
COCs could potentially be met during wet weather events. This included further updates and
revisions to improve a stochastic model previously created by including a much larger data set as
well as additional stormwater improvements undertaken within the BPSOU and further
refinements to the model. The model was then run to simulate the effectiveness of a wide range
and combinations of potential stormwater technology elements (TEs). The TEs are a variety of
stormwater BMPs that could realistically be implemented in the BPSOU. Total recoverable copper
was identified as the metal most likely to exceed performance standards; therefore, modeling was
performed only for total recoverable copper. Correlations were then developed between copper
and other COCs, which allowed the model results to be applied to the other COCs, thereby
determining what potential impacts the TEs would also have on improving water quality within
the BPSOU.

Overview of Stochastic Model Construction

Due to the uncertainty that is inherent in stormwater data, concentrations of total recoverable
copper in SBC were stochastically modeled with a mixing model that used @Risk® for Microsoft
Excel using Monte Carlo simulations. The model used probability distribution functions (PDFs) of
copper concentrations from the various surface water inputs to SBC (Blacktail Creek, upper SBC,
storm sewer outfalls) to represent the copper loading from those sources. Those functions were
sampled to determine the copper concentration model inputs for the simulation.

Hydraulic Inputs to the Model

A stormwater model for the Butte Hill drainage basins was developed using HydroCAD® software
in 2009, with the methodology and results detailed in the Draft Butte Stormwater Modeling
Report, Butte Priority Soils Operable Unit (CDM 2009c). As part of this TI analysis, this model was
further updated with current information and as-builts to correct areas that were found to be in
error from the original version. For this TI evaluation, the Soil Conservation Service Type I, 5-
year, 24-hour design storm was used in the hydrologic model to calculate runoff flow rates.

One of the greatest uncertainties in this model is the distribution of rain patterns in the Blacktail
Creek watershed and Butte Hill. Depending on actual storm patterns, the timing of peaks from
Blacktail Creek and those derived from Butte Hill could differ by hours. To bracket the range of
the multiple scenarios possible, the model was run using both a high (wet weather flow) and low
(base flow) flow rate within Blacktail Creek under steady-flow conditions.

Water Quality Input to the Model

Data presented in the SWCR (EPA 2016) indicate copper is the most problematic COC for
stormwater within the BPSOU; therefore, the model has been focused on total recoverable
copper. Moderate to strong correlations exist between the relevant COCs and copper, with R?
values ranging from 0.65 to 0.87; therefore, it was assumed that any TEs that address total
recoverable copper will also address the other total recoverable mining-related COCs. The total
recoverable copper concentrations for each subbasin were input as stochastic variables in the
form of PDFs. In addition, statistical analyses were conducted to identify correlations between the

ES-6



Executive Summary e BPSOU Surface Water Tl Evaluation

various subbasins. Data sets for both a local storm event and regional storm event were analyzed,
and a different PDF for Blacktail Creek chemistry was used for the two different flow regimes.

Several key assumptions were made regarding water quality data. The first assumption was that
stormwater concentrations from outfalls are constant over the duration of the storm during each
Monte Carlo iteration and are conservative because the mechanical samplers at the outfalls (i.e.,
the input data to the stochastic model) are set to collect the first flush of each storm, which
generally is stormwater with the highest metals concentrations. The model assumes that no
degradation, settling, or resuspension occurs and that instantaneous and complete mixing occurs
at the point of discharge.

Comparison to Acute Water Quality Performance Standards and Background
Concentrations in Blacktail Creek

For the stormwater TI evaluation, modeled concentrations at SS-06G were compared to the acute
DEQ-7 standards and existing water quality conditions at sampling station SS-06G. The acute
DEQ-7 standard for the five contaminants assessed as part of this TI (copper, zinc, lead, silver, and
cadmium) for aquatic life are hardness-dependent. For comparison against the modeling results,
a hardness-based standard was calculated for each iteration of the model at SS-06G, and the
modeled concentration at SS-06G was compared to it. Hardness was calculated by creating a
stochastic variable (in the form of a PDF) using hardness values from the wet weather data. The
PDF value was then inserted into individual hardness-based formulas identified in the DEQ-7
standards, with exceedance rates calculated for water quality at SS-06G.

Model predictions show higher concentrations of copper occur in surface waters during a local
storm event. A lower flow rate in Blacktail Creek during a local storm event results in less dilution
and higher metals concentrations. Conversely, higher flow in Blacktail Creek results in greater
dilution. Concentrations of other mining-related COCs were calculated using the correlation
equations and showed a similar result during both local and regional storm events.

Evaluation of Remedial Actions and Restoration Potential

An evaluation of TEs for reduction of in-stream COC concentrations was undertaken for each flow
regime to determine whether current water quality performance standards within the BPSOU
could be achieved. This evaluation was divided into two parts: (1) base flow and normal high flow
and (2) wet weather flow.

Evaluation of Base Flow and Normal High Flow Remedial Technologies

The evaluated TEs that address exceedances of the chronic aquatic life performance standards
during base flow and normal high flow conditions included:

= The removal of bed, bank, and adjacent floodplain tailings and sediments for the entire
reach of Blacktail and SBC within the OU

= Meeting future effluent performance standards at the Metro STP

As one exceedance per 3 years is allowable per DEQ-7, the analysis indicates that meeting the
DEQ-7 chronic aquatic life standard for copper upstream of the Metro STP discharge point is
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possible but not certain. Predicted results indicated zero to one exceedance per 3 years.
Downstream of the STP discharge (SS-07) for the sediment removal alone, assuming an
effectiveness of 80 percent reduction in total recoverable concentrations, a number of
exceedances over a 3-year period were predicted for copper, arsenic, iron, and lead. Additionally,
the sensitivity analysis showed that an effectiveness as low as 50 percent would still result in an
acceptable exceedance rate.

When sediment removal is combined with meeting the STP permit’s effluent requirements,
predicted copper concentrations will exceed the chronic aquatic performance standard one time
over a 3-year period. This is allowable and is predicted to meet performance standards; however,
considering the uncertainty involved in the calculations, the number of exceedances could be
greater or less than one. Based on the results of this analysis, at this time, it is concluded that
copper could meet chronic water quality performance standards during base flow and normal
high flow. It is entirely possible that actual results following implementation of these TEs may not
match the predictions and the number of exceedances is significantly greater than the allowable
amount. If after implementation of technically practicable remedial measures addressing base
and normal high flow conditions, the total recoverable copper standard and the total recoverable
lead standard for chronic conditions are not met, a waiver of the state standards is appropriate
and will be applied.

No actions conducted within the BPSOU will change upstream conditions, and therefore it does
not appear possible to meet the human health ARAR for arsenic and the chronic aquatic life ARAR
for iron. For arsenic and iron, upstream conditions strongly influenced exceedances at the site.
The upstream station is located in OU13, West Side Soils operable unit. Site characterization of
0U13 has not been conducted, and there has not been any analysis of the sources of arsenic and
iron or their potential for control.

Total recoverable lead exceedances were minimal in the 2011 through 2013 data, and application
of the sediment removal TE is predicted to reduce these exceedances to less than one per 3 years,
which meets DEQ-7 requirements.

Evaluation of Stormwater Remedial Technologies

Multiple TEs to reduce COC concentrations during wet weather events were evaluated. These
included source controls, detention basins, bioretention basins, and several other stormwater
BMPs. Based on the results of the various analyses, it is clear that copper and zinc are not likely to
meet acute water quality performance standards, regardless of what measures are implemented
to control the COCs. However, cadmium, lead, and silver could meet acute water quality
performance standards, depending on what TEs are implemented and what the ultimate removal
efficiencies of those TEs are, but there is uncertainty associated with this prediction. Additionally,
the inclusion of an upstream allowance parameter does not significantly affect the results. The
results provide the basis for the choice of the alternative remedial technology.

Alternative Remedial Strategy

The alternative remedial strategy includes additions and/or modifications to the selected remedy
in the ROD, which will also be outlined in a proposed plan for public comment. In accordance with
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 Code of Federal
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Regulations [CFR] Part 300), the performance of the alternative remedial strategy described for
base and normal high flow and for wet weather flow was evaluated using the nine criteria
(Section 300.430(e)(9)(iii) of the NCP as a basis for comparison. This evaluation determines if the
alternative strategy: (a) meets the threshold criteria of overall protection of human health and
the environment and compliance with ARARs (unless a waiver is justified), (b) provides the “best
balance” with respect to the five balancing criteria of 40 CFR Section 300.400(e)(iii)(C)-(G), and
(c) takes into consideration the acceptance of the state and the community.

Base Flow and Normal High Flow

The selected remedy in the ROD for base flow and normal high flow events consists of three
primary actions: contaminated groundwater control; excavation of contaminated sediment,
stream banks, and adjacent floodplain wastes removal; and, if needed, flow augmentation. To
date, substantial groundwater control has been implemented. The effectiveness of contaminated
sediment, stream banks, and adjacent floodplain waste removal was estimated to be sufficient or
within the range of uncertainty, along with continued and improved contaminated groundwater
control, to achieve water quality performance standards for most COCs under base and normal
high flow conditions. This remedial element is retained as part of the remedy. For COCs where
water quality performance standards are not likely to be met, the alternative remedial strategy
for base flow and normal high flow conditions would modify the selected remedy by
incorporating institutional controls and an upstream accounting methodology and provide for
contingent waivers of the copper and lead performance standards as follows:

= Contingent ARAR waivers - If after implementation of bed, bank, and nearby floodplain-
contaminated tailings and sediment removal, and further groundwater control, State of
Montana chronic standards for total recoverable copper and lead are not met, waiver of
these performance standards to the current federal ambient water quality criteria (AWQC)
Biotic Ligand Model (BLM) criterion for copper and the federal AWQC for lead identified in
the 2006 BPSOU ROD is warranted.

Institutional controls may need to be developed to address potential human consumption of
surface water exceeding the human health performance standard for arsenic. Also, an upstream
accounting methodology recognizes that water quality upstream of the BPSOU does not
consistently meet aquatic performance standards during normal high flow, resulting in
exceedances as the water flows through the BPSOU.

All other ROD requirements for base flow and high flow conditions are retained, including but not
limited to contingency measures if the remedial actions are not fully protective and compliant.
Surface water monitoring is also retained and important for remedial implementation.

Wet Weather Flow

The selected remedy in the ROD for wet weather flow included the Surface Water Management
Program. This is an iterative process of implementation of stormwater BMPs and diagnostic
monitoring to address COC sources during runoff events from the BPSOU. In this TI report,
various TEs, including several combined TEs, were evaluated to predict improvements to
stormwater quality. Based on the analysis, the construction and operation of stormwater basins
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at both Buffalo Gulch and upper SBC is likely to be the most effective and practicable approach to
reduce in-stream COC concentrations during wet weather events.

While stormwater basins will greatly improve water quality in SBC, stochastic modeling indicates
total recoverable copper and zinc are unlikely to meet acute water quality performance standards
during most wet weather flow conditions. Therefore, the alternative remedial strategy for wet
weather flow includes implementation of further practicable BMPs (to be identified in the
Consent Decree) and incorporates an up-front waiver of the DEQ-7 acute water quality standards
for total recoverable copper and zinc and contingent waivers for other metals criteria as follows:

= ARAR waivers - Waiver of the State of Montana acute aquatic standards for total
recoverable copper and zinc is warranted at the site. The waived performance standards
will be replaced by the 1996 federal AWQC (EPA1996) freshwater criterion maximum
concentration (CMC) for copper and zinc within the BPSOU (hardness-based dissolved
standard). The waived-to performance standards for copper and zinc use the same DEQ-7
numerical standards except that a dissolved conversion factor is applied to the total
recoverable numeric standards, the analysis is for dissolved metals, and there is no
minimum or maximum value for hardness. The 2006 ROD ARARs identified the federal
AWQC as applicable and protective under the Clean Water Act, and they are therefore
considered suitable and protective replacement performance standards. If after
implementation of technically practicable remedial measures to address wet weather flow,
the dissolved CMC standards for copper and zinc are not met, further waivers to the current
federal AWQC may be needed. For copper, this would include a waiver to the criterion
known as the BLM, modified for use in acute conditions. For zinc, this would include a
waiver to the applicable federal criterion at the time of compliance determination.
Additionally, after implementation of technically practicable remedial measures to address
wet weather flow and monitoring, if achievement of cadmium, lead, and silver acute aquatic
performance standards for total recoverable are not met, waiver of the performance
standards and replacement of the standards with the federal AWQC standards is
appropriate.

= Upstream allowance - This component recognizes that water quality upstream of the
BPSOU does not consistently meet aquatic performance standards during wet weather
events, resulting in exceedances as the water flows through the BPSOU. The upstream
allowance is a method to account for upstream influences on water quality within the
BPSOU.

All other ROD requirements for wet weather flow conditions are retained, with the exception of
the construction of a separate, stormwater treatment plant, which is not viewed as practicable in
the BPSOU setting. Surface water monitoring is also retained and is important for remedial
implementation.

Conclusions

The remedial actions identified in the alternative remedial strategy are expected to reduce the
scale of exceedances of the acute aquatic life performance standard for copper from the current
orders of magnitude to within a few parts per billion of the standard. The measures are also
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expected to reduce zinc exceedances. However, neither performance standard will be met, and
there is uncertainty regarding compliance with cadmium, lead, and silver acute standards.
Additionally, the actions in the alternative remedial strategy are anticipated to result in meeting
chronic aquatic life performance standards in surface water at the site with some uncertainty for
copper and lead standards. The alternative remedial strategy is consistent with the selected
remedy at the site and is expected to meet RAOs for surface water set forth in the 2006 ROD for
the BPSOU.

Waivers of acute aquatic life performance standards for copper and zinc and the substitution of
protective copper and zinc standards from the federal AWQC are included in the alternative
remedial strategy and intended to be protective of aquatic life following implementation of the
alternative remedial strategy. Should the implementation of the alternative remedial strategy not
meet in-stream performance standards after monitoring, and the substitution of protective
federal AWQC criteria, provisions for further waivers of acute cadmium, lead, and silver
performance standards and waived-to acute copper and lead performance standards are also
warranted. If waivers are adopted as recommended by this TI evaluation, this is a modification of
the ROD remedial goals for surface water and needs to be formalized in a decision document.
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Section 1

Introduction

This report presents an evaluation of the technical impracticability (TI) of attaining certain
aquatic water quality performance standards within the Butte Priority Soils Operable Unit
(BPSOU) of the Silver Bow Creek /Butte Area National Priorities List (NPL) Site in Butte, Montana
(hereinafter “BPSOU”) (see Figure 1-1 for site location). This TI evaluation was prepared by the
U.S. Environmental Protection Agency (EPA) as part of its efforts to evaluate if a waiver of certain
applicable or relevant and appropriate requirements (ARARSs) for in-stream ambient water
quality, contained in the EPA and Montana Department of Environmental Quality (MDEQ) 2006
BPSOU Record of Decision (ROD), is warranted. This evaluation examines the collection of surface
water data, implementation of certain stormwater control measures, detailed analysis of
practicable future measures, and relevant site experience and field knowledge at the BPSOU. This
evaluation has been prepared in consultation with MDEQ.

State of Montana aquatic life standards for various contaminants of concern (COCs), except
aluminum, are measured on a total recoverable basis in surface water under state water quality
regulations. These standards were identified as ARARs in the BPSOU ROD (EPA and MDEQ 2006)
for in-stream surface water at the site. Under the Comprehensive Environmental Response,
Compensation, and Liability Act as amended (CERCLA) Section 121 (d)(4)(c) and National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) 40 CFR (Code of Federal Regulations)
Section 300.430 (f)(1)(ii)(c)(3), EPA may invoke a waiver of specific ARARs if it determines, in
consultation with MDEQ, that such standards are technically impracticable to attain from an
engineering perspective.

This TI evaluation was prepared to provide EPA decision makers a basis to determine whether to
invoke a waiver of certain aquatic water quality performance standards. Specifically, waivers are
sought for acute aquatic life criteria for copper and zinc specified in the ROD. Contingency
waivers are also sought if needed following implementation of the alternative remedial strategy
and a period of monitoring for acute performance standards for cadmium, copper, lead, and silver
and chronic performance standards for copper and lead. The ROD for BPSOU specified a number
of remedial actions to be undertaken to meet remedial action objectives (RAOs) and attain
surface water ARARs. Many of these actions have been taken, including, for wet weather, cycles of
wet weather controls and pre-ROD stormwater controls under EPA’s removal authority. This
document presents an evaluation of the effectiveness of the implementation of the selected
remedies and other technically practicable, enhanced remedial actions aimed specifically at wet
weather control in attaining surface water ARARs. This TI evaluation is based on more detail than
was previously available following the completion of the BPSOU feasibility study (FS), proposed
plan, and ROD due to the experience and data obtained in implementing remedial actions,
including certain wet weather control measures.
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1.1 Problem Statement

The BPSOU site contains numerous sources of historic mining wastes, including waste rock, mill
waste, tailings, contaminated soil, and severe groundwater contamination in the alluvial aquifer
beneath and adjacent to Silver Bow Creek (SBC). These sources and media have contaminated
surface water within the BPSOU and off-site, downstream of the BPSOU boundary. The general
transport routes that deliver metals to surface water include stormwater and snowmelt runoff,
sediment transport to and within the creek, and contaminated groundwater inflow.

Before completion of the ROD, extensive response actions were implemented, including source
area capping, stormwater routing and retention improvements, the installation of two
groundwater capture systems, and a base flow diversion system for Missoula Gulch. Following the
implementation of these improvements, monitoring activities indicated a significant
improvement in surface water quality, allowing for further identification of additional /remaining
sources and pathways that affect water quality in SBC.

Three perennial streams are present in BPSOU: SBC, Blacktail Creek, and Grove Gulch. A remedial
action objective in the ROD is to return surface water to a quality that supports its beneficial uses,
which includes growth and propagation of salmonid fishes and associated aquatic life. This
objective is accomplished by attaining surface water performance standards or criteria for site
COCs that are protective of these biota. Additional RAOs are presented in Section 3.1.

Surface water quality at the BPSOU is impacted by metals in a variety of ways, depending on flow
regime. During wet weather events, contaminated sediment becomes entrained in surface runoff
as it flows from the uplands in the BPSOU, and contaminated runoff enters SBC, Blacktail Creek,
and Grove Gulch Creek. This causes significant to severe exceedances of acute aquatic water
quality performance standards; total recoverable metals concentrations tend to be much higher
than dissolved metals concentrations during runoff events. Historically, during base flow
conditions, groundwater was a contributor of flow to SBC. However, the majority of contaminated
groundwater is presently captured and treated, thereby limiting the amount of contaminated
groundwater impacting SBC. During seasonal normal high flow conditions in spring and fall,
contaminated sediment and streamside mining waste become entrained and contribute to
exceedances of chronic aquatic water quality performance standards. Section 5 of this report
presents the conceptual site model (CSM) for surface water contamination in detail.

In general, the ROD identified the selected remedy for surface water as a combination of a
comprehensive best management practices (BMP) program throughout the BPSOU; removal
actions along the stream banks, streambed, and adjacent floodplain; and further groundwater
capture and treatment. Each action is expected to reduce metals loading to SBC during the three
flow regimes.

Previous documents, including FSs, the proposed plan, and the ROD, described these actions in
broader terms. This TI evaluation further develops and enhances some of these remedy elements
and then evaluates the ability of implementing these actions and other practicable actions and
their effectiveness at attaining surface water ARARs.
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1.2 Scope

This report is intended to provide EPA and MDEQ with information to determine whether it is
technically impracticable for remedial actions to attain certain aquatic performance standards
(identified as ARARs in the ROD) in accordance with CERCLA and its implementing regulations.
The report provides the following information:

A summary of the surface water data collected before and after the completion of the 2006
ROD

A review of the CSM for surface water contamination during base and normal high flow and
wet weather flows in Blacktail Creek, Grove Gulch Creek, and SBC based on the available
data and current conditions

A review of the performance standards, previous response activities, and the selected
remedy pertaining to surface water remediation

A stochastic model to evaluate and compare design alternatives and evaluate the potential
of the remedial strategy to achieve certain ARARs (acute aquatic standards)

An evaluation of BMPs and engineering control alternatives that are part of the selected
remedy, including additional actions beyond those considered in the ROD and ROD
implementation planning (i.e., the alternative remedial strategy)

1.3 Terminology

The following terms used in this report, some of which may be a potential source of confusion due
to differences between usage within the BPSOU site record and the usage in EPA guidance, are
defined below.

Base flow - Base flow is defined as times when groundwater inflow comprises the greatest
percentage of flow within surface water. Both surface water and groundwater vary
seasonally, but base flow generally occurs in late summer and winter when surface water
conditions are fairly stable (i.e., not rising or falling and stormwater or snowmelt runoff is
not occurring). The purpose of analyzing base flow surface water conditions is to evaluate
the effects of groundwater inflow on surface water. Groundwater input is best observed at
lower flows. For compliance, metals concentrations at base flow are compared to chronic
aquatic life and human health performance standards (see Section 3.2).

Normal high flow - Normal high flow is defined as normal flow that increases above base
flow when the regional winter mountain snowpack melts and there is no local wet weather
event. In general, the highest concentrations of contaminants are associated with normal
high flows and wet weather event flows and are a focus of compliance analysis in this
report. For compliance, metals concentrations at normal high flow are compared to chronic
aquatic life and human health performance standards (see Section 3.2).

While it is easy to envision base flow as conditions occurring at low flow with clear water and
relatively slow velocities and the stream occupying only a portion of the channel and high flow as
turbid water and higher velocities occupying all of the channel, drawing a line separating the two
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categories is less intuitive. For BPSOU, abundant surface water data are available that represent
all flow conditions. During sampling, field technicians often note that conditions are base flow or
normal high flow based on the overall impression of conditions in the field. These descriptions
were compared to discharge at the time of the observations and the antecedent and precedent
hydrologic conditions, specifically, the daily average discharge obtained from the U.S. Geological
Survey (USGS) gaging stations within BPSOU. It was determined that the 50™ percentile of the
daily discharge for a rolling 1-year period was useful at separating base flow observations from
normal high flow observations. The rolling 50 percentile discharge for 2008 through 2013 is
shown on Figure 1-2. Discharge below the line represents base flow conditions, and discharge
above the line represents normal high flow and wet weather event flow.

= Wet weather flow - For the purposes of this report and consistency with the ROD, the term
wet weather flow is defined as short duration periods when runoff is occurring from Butte
Hill as measured at storm drain outfalls and/or when samples are collected at any of the
wet weather discharge points. In general, wet weather flow conditions are highly variable
and typically occur during rainfall and snowmelt events from spring through late summer
and early fall. For compliance purposes, metals concentrations in samples collected during
wet weather flow conditions are compared to acute aquatic life performance standards (see
Section 3.2).

= Restoration - At the BPSOU, the term restoration generally refers to actions intended to
return the site to natural conditions prior to the commencement of mining activities and is
associated with the State of Montana’s Natural Resource Damage Program actions at the
BPSOU. Within the Guidance for Evaluating the Technical Impracticability of Ground-Water
Restoration (TI Guidance) (EPA 1993), restoration is used to refer to actions intended to
attain surface water and groundwater ARARs. This report attempts to be consistent with
the TI Guidance and uses the term restoration when referring to remedial actions intended
to meet ARARs. Within this document, restoration does not refer to actions intended to
restore the site to pre-mining conditions or pre-natural resource damage.

1.4 Report Organization

This report is organized in general accordance with the TI Guidance (EPA 1993) and A Guide to
Preparing Superfund Proposed Plans, Records of Decision, and other Remedy Selection Decision
Documents (EPA 1999). Although the TI Guidance is directed at groundwater restoration, the
constructs are useful for evaluations of surface water TI waivers.

This report is divided in to the following sections:
®  Section 1 provides the problem statement, purpose, and scope of the TI evaluation report.

= Section 2 briefly describes the current understanding of the BPSOU, including site
description, historical activities carried out at the BPSOU, and sources of contamination to
surface water.

®  Section 3 summarizes the RAOs, performance standards, points of compliance, and
previous decisions, including the selected remedy for surface water, and lists the previous
response actions affecting surface water quality.
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Section 4 presents a brief summary of normal flow (base flow and normal high flow) and
wet weather water quality data collected at the site along with an interpretation of the
sources of metals loading to surface water.

Section 5 presents a CSM for three flow regimes: wet weather flow, base flow, and normal
high flow.

Section 6 presents a description of the stochastic water quality model used to evaluate wet
weather conditions for the TI evaluation. The outputs of the model are used in the
effectiveness evaluation.

Section 7 identifies and evaluates the technology elements (TEs) to achieve compliance
with surface water ARARs. The TEs are conceptual designs of the selected remedy and
other practicable, enhanced remedial components.

Section 8 summarizes the comprehensive surface water alternative remedial strategy that
is technically practicable and protective of human health and the environment. This section
also includes a map showing the areal extent of where surface water TI waivers are sought.

Section 9 provides a summary and conclusions of this TI evaluation.

Section 10 presents the references cited in this report.
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Section 2

Site Description

The Silver Bow Creek/Butte Area NPL Site, which includes the BPSOU, represents one of four
contiguous Superfund sites in the upper Clark Fork River basin that extends 140 miles from the
headwaters of SBC north of Butte to the Milltown Reservoir near Missoula, Montana (see Figure
1-1). The BPSOU lies immediately west of the Continental Divide in southwestern Montana at the
easternmost extent of the upper Clark Fork River drainage. The Silver Bow Creek/Butte Area NPL
Site encompasses approximately 85 square miles, including the entire length of SBC and
associated land contamination from Butte westward and approximately 25 miles to the Warm
Springs Ponds near Anaconda. The site incorporates several square miles of land area within and
near the City of Butte, Montana. The BPSOU encompasses the Town of Walkerville, the part of
Butte north of SBC and west of the Berkeley Pit, and a section of land that extends south from SBC
to Timber Butte (see Figure 2-1). EPA is the lead agency and MDEQ the support agency for the
BPSOU.

The BPSOU covers an area of approximately 5 square miles and is located a few miles west of the
Continental Divide at an elevation range of approximately 5,400 to 6,400 feet above mean sea
level. The area where BPSOU is located encompasses the northwestern portion of the Summit
Valley and is characterized by gently sloping terrain, generally sloping toward the north in the
southern portion of the valley and toward the south and west in the northern portion of the
valley. Mountains bound the valley on the east, south, and north, with highest elevations reaching
over 10,000 feet in the Highland Mountains south of Butte. The two primary streams in the valley
are Blacktail Creek, which begins in the Highland Mountains to the south, and SBC, which begins
where Blacktail Creek and the upper Silver Bow Creek (upper SBC) converge. SBC flows west
along the base of the Butte Hill and, before mining, originated in the mountains northeast of the
BPSOU. As a result of mining activities, the original route of SBC was rerouted, with the original
channel and floodplain replaced by the Berkeley Pit and the Yankee Doodle Tailings Pond. Upper
SBC was reconstructed by realigning and filling the area of the former channel, a low-lying
swampy area with numerous mine waste impoundments. Upper SBC is generally dry, except
during storm runoff or snowmelt events. The primary source of flow in SBC is inflow from
Blacktail Creek. Figure 2-2 shows the area of interest relating to the BPSOU surface water TI
evaluation.

Groundwater flow from the drainage area converges in the west-central portion of the BPSOU,
within an area known as the Lower Area One (LAO). Groundwater exits the west side of the
BPSOU (and LAO) in a narrow region of the floodplain alluvium associated with SBC. The alluvial
deposits within this narrow region are less than 20 feet thick. The reduction in lateral extent and
thickness of the alluvium near the west end of the BPSOU greatly decreases the cross-sectional
flow area of the alluvial system, resulting in a ‘neck’ from which only a small portion of the
alluvial groundwater can exit the basin. As a result, alluvial groundwater within the Summit
Valley is forced to discharge to Blacktail Creek, the BPSOU subdrain, the south side of SBC, and
various groundwater control ponds and channels in LAO constructed as part of the LAO expedited
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response action (ERA). The hydrogeological setting within LAO and the hydrologic modifications
made as part of the LAO ERA have made it possible to control, collect, and treat the majority of
alluvial groundwater within the BPSOU. Additional information on previous actions is presented
in the BPSOU ROD.

2.1 Site History

Throughout the years, various historic mining activities occurred within the BPSOU; these are
summarized in Table 2-1 below.

Table 2-1 Site History

Timeline Description

1864 First placer gold claims in Butte area staked and worked.
Dozens of silver and copper claims located. Successful treatment processes developed,
1870s prompting the construction of mills and smelters capable of refining arsenic-laden
copper ores.
Marcus Daly purchased mining claims. Anaconda Minerals Company formed. Over 300
1881 operating copper mines, at least 10 silver mines, fire smelters, and 4,000 posted claims
present. The company later became the Anaconda Copper Mining Company (ACMC).
1883 Daly developed own smelting facility 25 miles from Butte, establishing the Town of
Anaconda.
ACMC constructed a railroad, the Butte, Anaconda and Pacific, monopolizing the
Early 1890s - . .
mining, transportation, and smelting of copper ore.
Butte district produced over 284 million pounds of copper, making it the largest
1910 : .
producer of copper in North America.
1910-1927 ACMC completed consolidation of all the major mines, smelters, and mills in Butte.
1955 Surface mining commenced at Berkeley Pit.
Completion of weed concentrator reduces the amount of ore sent to Anaconda from
1964 .
12 to 1 trainload per day.
1977 ACMC merged with Atlantic Richfield Company (AR).
1982 Open pit mining operations ceased in Berkeley Pit.
1983 Open pit mining operations ceased in Continental Pit.
1984 AR closed Anaconda Smelter.
1985 Various properties sold to Dennis Washington, principal owner of Montana Resources
and Montana Resources Incorporated companies.

The response actions undertaken as part of the cleanup work for the BPSOU have been
documented in Table 2-2. Further detail is provided in Section 3 of this report.
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Table 2-2 Remedial Activities

Timeline
September 1983

Description
EPA designated the original SBC site as a Superfund site and added the site to the NPL.

1984

Fund-led remedial investigation (RI) for SBC began.

1987

EPA modified existing Silver Bow Creek Site to include the Butte area, changing the formal
name to “Silver Bow Creek/Butte Area NPL Site.” BPSOU was designated as one of the
operable units within the Silver Bow Creek/Butte Area NPL Site.

Butte Soils Screening Study was undertaken to provide EPA with site characterization data to
assist with prioritizing future RI/ FSs and removal activities.

1989

EPA divided the BPSOU into two phases—Phase | and Phase Il.

Phase | focused on initial investigations of high-priority human health risks and areas
associated with those risks.

Phase Il included preparation of a full RI/FS for the entire OU.

1991

Statement of work was developed for the Phase Il RI/FS.

1988-1994

Six time-critical removal actions (TCRAs) were undertaken to address immediate and
significant human and environmental risks, including:

Walkerville (1988)

Timber Butte (1989)

Butte Priority Soils (1990-1991)

Colorado Smelter (1992)

Anselmo/Late Acquisition/Silver Hill (1992)
Walkerville 11 (1994)

June 1992

Consent order to conduct an RI/FS at the BPSOU was executed by EPA and signed by ARCO
and other BPSOU potentially responsible parties (PRPs).

1995-1997

LAO ERA - a non-time critical removal action performed.

1997-1999

Wet weather TCRAs implemented, including the construction of catch basins and routing
stormwater to Berkeley Pit.

1999-2004

Response work undertaken on various railway beds and yards.

2003-2005

Removal of channel sediments within upper SBC and the construction of the BPSOU subdrain
and lining of the stormwater channel.

2006-2007

Further removal BMP activities commenced with construction of the Missoula Gulch
stormwater channel and extension of the Missoula Gulch base flow pipeline to Butte
Treatment Lagoons (BTL) system.

September — Issuance of the ROD for the BPSOU.

2008

Metro Storm Drain (MSD) pump vault upgrade — Install redundant pump in a two-
compartment system (dry and wet vaults).

Butte-Silver Bow municipal stormwater system improvement plan developed and partially
implemented.

2010-Present

Surface water-related construction activities carried out for both normal flow and wet
weather flows, included:

=  Curb and gutter

=  Hydrodynamic devices

=  Silver Bow Creek Stream Channel Remediation Project

= Slip lining Buffalo Gulch and Butte-Anaconda Road underground storm sewers
=  BTL upgrades

=  Extension of the Butte Reduction Works (BRW) groundwater capture system to the
east and other measures

= Other BMPs
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2.2 Source of Contaminants

Contaminants, including arsenic and metals, such as cadmium, copper, lead, mercury, and zinc,
have been identified at the site resulting from 120 years of hard rock mining, smelting, milling,
and other processing activities. Mining and ore-processing wastes represent the primary source
materials, occurring in various forms, including mill tailings, waste rock, slag, heap roast and
smelter fallout, and mixed combinations of each. Soils are contaminated with aerial emissions
and/or from releases from the original sources. Each waste type can result in water
contamination. These wastes can be categorized as:

Source Areas and Runoff - Numerous discrete areas containing mine waste are located throughout
Butte Hill. Source areas were identified based on the human health action levels for solid media
established in the BPSOU ROD for lead (1,200 milligrams per kilogram [mg/kg] for residential
areas and 2,300 mg/kg for commercial/industrial areas) and arsenic (250 mg/kg for residential
areas and 500 mg/kg for commercial/industrial). Certain other source areas with elevated
copper and zinc levels were also identified. These source areas within the BPSOU have been
reclaimed using several cap types, including vegetated soil cover. Despite the capping of these
source areas, there are areas (i.e., outcrops and eroded areas) that may be subject to mobilization
of arsenic and metals during precipitation and/or snowmelt events. The BMP program continues
to assist in identifying additional areas that may need to be capped or reclaimed.

Runoff from the BPSOU flows into SBC and is known to cause occurrences of very high metals
concentrations in the creek. Much of the metals load is in the form of suspended solids, which is
transported via overland runoff through the stormwater system and into SBC. Once in the creek,
metals can desorb from the solids under certain conditions prior to settling behind culverts,
bridges, rocks, and other obstructions. Subsequent storm events can resuspend the sediment and
transport the contaminated solids downstream.

Tailings, Mine Wastes, and Groundwater Contamination - Several smelters and mills with tailings
ponds were historically operated in Butte, mostly along SBC. These areas have buried waste and
tailings that contribute to groundwater contamination. A groundwater collection system has been
installed to capture contaminated alluvial groundwater and prevent the majority of it from
entering the surface water of SBC.

CcDM
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Section 3

Decisions and Previous Remedial Actions

This section discusses RAOs, performance standards, the selected remedy, and operations and
remedial actions that have potential to affect surface water quality and quantity.

3.1 Remedial Action Objectives for Surface Water

The selected remedy described in the ROD is intended to be the comprehensive remedial action
for the BPSOU and designed to meet RAOs, remedial goals (RGs), and performance standards. In
the ROD, EPA identified site-specific human health and environmental RAOs and RGs for
groundwater, surface water, stormwater, soils, indoor dust, and mining-related wastes in the
BPSOU. RAOs are the final media-specific (e.g., solid media, groundwater, and surface water)
statements regarding the objectives to be achieved by the remedial action. They address the
various COCs, media of concern, exposure pathways and receptors, and current and likely future
land use in the operable unit (OU). RGs are numerical cleanup goals for environmental media. The
RGs are based on ARARs or are the result of baseline risk assessments for the BPSOU. Remedial
actions implemented for the purpose of meeting RGs are intended to result in attainment of RAOs.
The RAOs for contaminated surface water specified in the ROD for BPSOU (EPA and MDEQ 2006)
were as follows:

= Prevent ingestion or direct contact with contaminated surface water that would result in an
unacceptable risk to human health.

B Return surface water to a quality that supports its beneficial uses.

B Prevent source areas from releasing contaminants to surface water that would cause the
receiving water to violate surface water ARARs and RGs for the OU and prevent degradation
of downstream surface water sources, including during storm [wet weather] events.

= Ensure that point source discharges from any water treatment facility (e.g., water treatment
plant, wetland, etc.) meet ARARSs.

= Prevent further degradation of surface water.

B Meet the more restrictive of chronic aquatic life or human health standards for surface water
identified in Circular DEQ-7 ([ROD] Table 8-2) through the application of B-1 class standards.
[Applies to base and normal high flow conditions. Acute aquatic life standards apply to wet
weather conditions.]

One of the RGs for the BPSOU is to return the reach of SBC within the BPSOU to its beneficial uses,
which include supporting a self-sustaining trout fishery. This implies that arsenic and metals
concentrations and other chemical components in surface water and sediments cannot pose
adverse effects to any life stage of fish, including the more sensitive larval and early fry stages,
and the important prey species consumed by trout, such as benthic macroinvertebrates.
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3.2 Performance Standards

The ROD defines performance standards for surface water as narrative and numeric water quality
standards, which are described in Section 8 and Appendix A of the ROD. The most pertinent
numeric standards for the BPSOU surface water COCs are shown in Table 3-1. These standards
apply to point sources and as in-stream standards.

For base flow and normal flow, chronic aquatic life and human health standards promulgated
under Circular DEQ-7 (February 2006) are the required performance standards. The arsenic
standard is a human health standard and is based on the maximum contaminant level, which was
adopted by the state. The standard for aluminum is based on dissolved concentrations; all other
standards are based on the total recoverable amount of the identified chemical, which is intended
to protect organisms from other exposure pathways beyond water (e.g., contaminated sediment).
For stormwater runoff conditions or wet weather flows, acute aquatic life standards promulgated
under Circular DEQ-7 (February 2006) are the required performance standards. The BPSOU ROD
does not identify human health standards for wet weather flows.

Table 3-1 Numeric Surface Water Quality Performance Standards

Contaminant Human Health Chronic Aquatic Acute Aquatic
Standard (pug/L) Standard (pug/L) Standard (ug/L)

Aluminum -- 87 750 Dissolved fraction

Arsenic 10 150 340

Cadmium 5 0.097 0.52 Hardness-
dependent

Copper 1,300 2.85 3.79 Hardness-
dependent

Iron - 1,000 -

Lead 15 0.545 13.98 Hardness-
dependent

Mercury 0.05 0.91 1.7

Silver 100 -- 0.374 Hardness-
dependent

Zinc 2,000 37 37 Hardness-
dependent

Note: All performance standards are based on total recoverable analysis except for aluminum. Standards for cadmium,
copper, lead, silver, and zinc are hardness-dependent. Values shown are calculated at a total hardness (as calcium
carbonate [CaCOs3]) of 25 milligrams per liter (mg/L) (Montana Numerical Water Quality Standards, Circular DEQ-7,
February 2006).

pg/L - micrograms per liter

Hardness-dependent standards are variable based on formulae contained in Circular DEQ-7,
February 2006 edition. Values in this table are calculated at a total hardness (as CaCOs) of 25

mg/L.

Results indicated as normal flow (base and normal high flow) are assumed in this report to be
equivalent to a 4-day average. A 4-day average of concentrations greater than the chronic
performance standard is determined to be an exceedance. Results indicated as wet weather flow
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in this report are assumed to be equivalent to a 1-hour average. A 1-hour average of
concentrations greater than the acute performance standard is determined to be an exceedance.

In addition, the dissolved oxygen concentrations must not fall below 3.0 mg/L; the pH must be
maintained within a range of 6.5 to 9.5; the physical properties (e.g., temperature, turbidity,
solids [floating or suspended], and color) that will or are likely to create a nuisance or render the
water harmful, detrimental, or injurious to public health, recreation, safety, welfare, livestock,
wild animals, birds, fish, or wildlife must not be increased; and discharges of toxic, carcinogenic,
or harmful parameters must not be allowed that may commence or continue that lower or are
likely to lower the overall quality of these waters.

All substantive requirements of the Montana Pollutant Discharge Elimination System (MPDES)
must be adhered to for point sources addressed or created in the remedial process. For B-1
classification waters (Blacktail Creek and Grove Gulch Creek), non-degradation rules require that
any surface water below any of the above standards must be maintained and protected unless
degradation is allowed under the non-degradation rules. SBC is categorized on the Clean Water
Act Section 303(d) list as impaired (not fully supporting all beneficial uses) due to impacts from
abandoned mine lands. Blacktail Creek and Grove Gulch are not on the 303(d) list.

In-stream sediments are not specifically addressed in the RGs. However, one goal of the previous
response actions and future remedial actions for the BPSOU is to eliminate or minimize sources of
contamination to SBC sediment (i.e., surface water transport of contaminated soils or waste) such
that excessively contaminated sediments are not present. Sediments in LAO were substantially
addressed during the LAO ERA when a portion of the SBC channel and floodplain were
reconstructed through the LAO. Additional sediment removal upstream of the reconstructed
reach was required in the ROD and is discussed further in Section 7 as a TE and in Appendix A,
surface water characterization report (SWCR) (EPA and MDEQ 2017).

3.3 Points of Compliance

Water quality performance standards are applicable to all surface water at all times. The ROD
specified minimum sampling locations to evaluate compliance as follows:

“In-stream surface water quality must meet surface water ARARs during normal
flow conditions. Surface water flow and chemistry will be collected at least
monthly from compliance monitoring stations GG-01 (Grove Gulch); SS-04
(Blacktail Creek); and stations SS-05, S5-054, S5-064, SS-06G, and SS-07 in Silver
Bow Creek.” [ROD pg. 12-60]

“Compliance during wet weather conditions means consistently measuring
concentrations of COCs at in-stream compliance monitoring locations that are
below the Montana [Circular] DEQ-7 acute aquatic life standards (Table 8-1). This
ROD establishes points of compliance for wet weather conditions at monitoring
stations GG-01 (Grove Gulch), SS-04 (Blacktail Creek), and stations SS-05, SS- 054,
S$5-064, S5-06G, and SS-07 in Silver Bow Creek.”[ROD pg. 12-62]

It should be noted that station GG-01 (Grove Gulch) is no longer sampled due to very low flow
though it is noted it could still be a loading source to SBC via groundwater contributions.
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Stormwater outfalls and surface water in upper SBC are not included as points of compliance
under the ROD. Therefore, contaminant loads contributed by these discharges that increase
concentrations do not count as exceedances of water quality performance standards in surface
water. Regulations governing CERCLA cleanups, known as the NCP, allow for the refinement of
compliance points during remedial design/remedial action (RA) activities.

3.4 Selected Remedy for Surface Water

The selected remedy for surface water is directed at achieving the primary objectives of returning
SBC to its beneficial uses and protecting downstream receptors from releases of contamination
from BPSOU. In accordance with the ROD, the selected remedy will protect human health and the
environment, achieve water quality performance standards for COCs in Grove Gulch, Blacktail
Creek, and SBC, and meet all ARARs that are not waived. The selected remedy for surface water
consists of the following components:

= Surface Water Management Program. This program uses BMPs and engineered controls to
address runoff of contaminated stormwater and snowmelt and specific capping and other
measures described in the ROD. Under the ROD, BMPs and engineered controls include but
are not limited to source controls on mine wastes or contaminated soil with arsenic and
lead concentrations below human health action levels but with elevated concentrations of
other COCs, temporary or permanent engineered sediment controls, curb and gutters to
channel run-on and runoff away from source areas, detention/retention basins within
stormwater drainage basins to reduce (detention) or capture (retention) storm flows and
reduce suspended sediment loads from defined precipitation events, routing of storm flows
away from receiving surface water (i.e., to the Berkeley Pit or to isolated areas or
sedimentation basins), and removing source materials to a repository. This component has
been partially implemented by construction of additional capped source areas, concrete
stormwater channels, stormwater diversion channels to the Berkeley Pit, curb and gutter
programs, stormwater sediment cleanout, retention/detention ponds (catch basins) in
select areas, and hydrodynamic devices. Additional BMPs and engineered controls are
required to meet RAOs; the ROD calls for a multi-year iterative BMP program.

B Source control along streams. Removal of wastes, contaminated soil, and sediments along
the surface water bodies in the OU is required as described in the ROD. In addition to the
removals previously conducted at LAO, removal actions are required from above the
confluence with Blacktail Creek and upper SBC (formerly known as Metro Storm Drain) to
the beginning of the reconstructed SBC channel. This action began in October 2010 with
removals in the Golden Triangle area, including along the banks of Blacktail Creek from
Montana Street to George Street. Mine waste in the streamside Blacktail berm south of
George Street also must be addressed.

®  Hydraulic control, capture, and treatment of contaminated groundwater. Capture systems
have been implemented at upper SBC (formerly known as the “MSD subdrain” and now
referred to as the “BPSOU subdrain”) and at LAO with the captured water treated at the
BTL. Since initial design and construction, these capture and treatment systems have
undergone evaluation, redesign, and upgrades as part of the RA to ensure effectiveness,
permanence, and ARAR compliance (see Section 3.1). Further upgrades may be required
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after additional characterization of the groundwater and BPSOU subdrain system. This
evaluation is ongoing.

Monitoring of surface water. Monitoring includes in-stream and stormwater system outfall
locations. Contingency actions may be required if monitoring indicates the remedy is not
meeting RAOs.

Contingency elements include:

Additional groundwater capture and treatment. If the surface water is still impacted or
ARARs are not met following the additional streamside removal action or other
groundwater control actions described in the ROD, then additional hydraulic controls
and/or groundwater capture and treatment will be required. This contingency has not yet
been required and is awaiting determination of whether surface water ARARs are being
met.

Capture and treatment of stormwater. If the surface water management system described
in the ROD, including BMPs and engineering controls, does not achieve the RAOs, such as
returning SBC to its beneficial uses and meeting ARARs, further efforts at capture and
engineered treatment of stormwater or snowmelt will be required. This contingency has
not yet been implemented.

Flow augmentation. Following implementation of the remedial actions and contingency
measures required by the ROD, the addition of clean water flow may be considered to meet
the RAOs and ARARs.

3.5 Previous Surface Water Interpretation Reports

Several surface water quality evaluations were undertaken prior to the preparation of the ROD.
These have been summarized within the ROD and include:

CH2M Hill and Chen Northern 1990. Silver Bow Creek Phase Il RI Data Summary, Area One
Operable Unit. CH2M Hill, Inc. and Chen Northern, Inc. August 29, 1990.

PRP Group 2002. Phase Il Remedial Investigation Report, Butte Priority Soils Operable Unit of
the Silver Bow Creek/Butte Area Superfund Site. Prepared for the PRP Group by McCulley,
Frick & Gilman Inc. April.

MFG, Inc. 2003. Addendum - Final Phase Il Remedial Investigation (RI) Report, Butte Priority
Soils Operable Unit (BPSOU). Prepared for the PRP Group by MFG, Inc. May.

PRP Group 2004. Feasibility Study Report, Phase Il Remedial Investigation/Feasibility Study,
Butte Priority Soils Operable Unit, Silver Bow Creek/Butte Area Superfund Site. Prepared for
the PRP Group by McCulley, Frick & Gilman Inc. April.

Furthermore, AR, on behalf of the BPSOU’s PRPs, continues to collect surface water data as part of
the evolving Draft Surface Water Interim Monitoring Plan (IMP) (AR 2007), the 2013 draft IMP
revision (AR 2013a), and the revised draft IMP (AR 2014). The draft IMP has not received final
approval from the agencies. The long-term program has not yet been written. Data collected

3-5




Section 3 e Decisions and Previous Remedial Actions

under the IMP and the reports identified above have been determined usable in accordance with
the quality assurance project plan for the use of existing data (CDM Smith 2014).

The most recent surface water interpretation report is the SWCR (EPA and MDEQ 2017). This
report primarily includes data analysis and discussion of IMP data obtained from 2008 through
2013.

3.6 Response Activities before the Issuance of the ROD

The ROD described the response activities undertaken at the BPSOU up to 2006. Response actions
were carried out for several media during this time frame to address specific risks and
contamination sources. Summaries of the risks and removal actions are presented in the ROD.

The primary activities conducted to improve surface water quality included:
= Removal of waste and reconstruction of the SBC channel from BRW to station SS-07

= Installation of the hydraulic control channel (HCC) and construction of the BTL
groundwater treatment system at LAO

= Installation of the BPSOU subdrain and reconstruction of the upper SBC channel
B Reclamation of source areas throughout the OU

® Installation of a variety of stormwater and snowmelt controls

3.6.1 Previous Response Actions Affecting Base Flow and Normal High Flow
Surface Water Quality

Several response actions have been implemented to address water quality issues during base
flow and normal high flow. The largest source of impacts to normal flow surface water quality
within the BPSOU was contaminated groundwater inflow. The most significant known sources of
inflow that affected base flow and normal high flow included upper SBC, LAO, and the area
between the upper SBC and LAO. Additional sources may have existed but were masked by
inflows from these sources.

3.6.1.1 Lower Area One

Before remedial actions were conducted, SBC flowed along the edge of tailings placed within its
floodplain. At high flows, tailings were mobilized and severely impaired water quality. In
addition, groundwater within the LAO was severely impaired, and the contaminated alluvial
aquifer discharged to surface water, impairing surface water quality at low flows. These two
sources of metals caused severe degradation of water quality at all flow regimes.

Lower Area One Manganese Removal (1992). This removal action involved the removal of
261,000 cubic yards of manganese-impacted ore stockpiles within the floodplain of SBC. The piles
were located east of the Metro Sewage Plant and west of Montana Street in LAO. The Defense
Logistics Agency and EPA conducted the manganese removal; the stockpiles were moved to a
private repository in Whiskey Gulch. The stockpiles included ore and process tailings remaining
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after efforts by the Department of Defense to process manganese ore at the BRW plant during
World War II.

Lower Area One Response Actions (1992-present). Response actions in LAO focused on the
removal of accessible mine waste and contaminated soils along SBC and across the floodplains
associated with SBC in the area of the historic Colorado Tailings and BRW facilities. The stream
channel was reconstructed using clean materials, and the stream bed was elevated to prevent
groundwater from entering surface water. Per the work plan, the response action was to be
accomplished in three phases. Phase I included the excavation, transportation, and disposal of
tailings and other contaminated materials from LAO; partial backfilling of the site with clean
materials; and construction of a new SBC channel. Phase Il was an equilibration and monitoring
period that involved the collection of groundwater and surface water data to determine the
appropriate final response action at LAO. Phase IIl included capture and treatment of
contaminated groundwater in LAO, final reclamation, and land use planning for this area.

Lower Area One Groundwater Collection and Treatment System. A groundwater collection
system was constructed to capture all contaminated shallow groundwater and prevent it from
discharging to surface water. The captured groundwater is sent to the BTL, with lime-treated
effluent meeting surface water quality performance standards discharged to SBC.

Surface water monitoring results collected following the construction of the groundwater
collection and treatment system indicated prior response actions had reduced loading of metals
to surface water.

3.6.1.2 Upper Silver Bow Creek

Historically, the upper SBC discharged a base flow of contaminated surface water. This base flow
was derived from discharge of contaminated groundwater within the upper SBC area. The base
flow caused degradation of surface water quality in SBC at the confluence with and downstream
of the upper SBC. Additionally, this contaminated groundwater mixed with contaminated wet
weather runoff before discharging to SBC.

AR constructed a large subdrain beneath the channel of upper SBC to collect contaminated
groundwater within the upper SBC area and prevent contaminated base flow from entering
surface water. The subdrain also separated groundwater from stormwater runoff. The collected
groundwater is routed to BTL for treatment. Following the completion of this remedial work,
surface water monitoring indicates loading of metals to surface water has reduced during base
flow and normal high flow conditions. As required by the ROD, an evaluation of the BPSOU
subdrain is ongoing, and the results of that evaluation may necessitate modification of the BPSOU
subdrain.

3.6.1.3 Area between Upper SBC and LAO

The area located between the upper SBC and LAO groundwater capture systems includes several
potential sources of contamination.

3.6.2 Previous Response Actions Affecting Wet Weather Runoff Quality

A significant number of actions have been completed that addressed or otherwise affected wet
weather runoff quantity and quality. These activities were conducted as response actions before
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remedy selection and were undertaken to address the immediate human health and
environmental problems at the BPSOU. Two types of actions were undertaken: waste
removal/site reclamation at source areas and the implementation of stormwater BMPs and
controls. Virtually all of this work was carried out by the PRPs under unilateral or administrative
consent orders. Before the final FS and remedial decision process, 422 acres of land within the
BPSOU had undergone extensive response actions. The work was completed from the late 1980s
through 2004, with response actions summarized below.

Walkerville TCRA (1988). Addressed mine waste dumps (e.g., Lexington Mine Yard) and
residential soil areas contaminated with lead greater than 2,000 mg/kg or mercury greater than
10 mg/kg in Walkerville. Nearly 300,000 cubic yards of material were removed from 10 sites. In
addition, 1 mile of rock-lined ditch was also constructed to control surface water runoff from the
recontoured waste piles. EPA also removed contaminated soil from six earthen basements and 33
residential yards.

Timber Butte TCRA (1989). Approximately 40,000 cubic yards of contaminated soil were
removed and consolidated in an on-site repository. Following the disposal of materials, the site
was recontoured, covered with fill soil, and revegetated. Drainage at the site was also improved
by recontouring and installing drainage ditches. In addition, contaminated soils were removed
from two residential yards, recontoured, covered with soil, and revegetated.

Butte Priority Soils TCRA (1990 and 1991). Risks were mitigated for a number of mine waste
dumps, a concentrate spill, and seven residential yards located in Butte and Walkerville. Remedial
actions were undertaken at 30 waste dumps (100,000 cubic yards) that were either capped or
removed; a railroad bed and seven residential yards were also reclaimed. These actions included
removing waste, adding lime rock, capping with soil, applying fertilizer, and seeding each site.

Colorado Smelter TCRA (1992). Approximately 40,000 cubic yards of mine waste associated
with the operation of the Colorado Smelter were removed and consolidated in an on-site
repository, with the site reclaimed and drainage channels installed.

Anselmo Mine Yard and Late Acquisition/Silver Hill TCRA (1992). Mine waste was excavated
from a mine yard and several mine dumps in Butte. The areas were recontoured, capped, and
revegetated. Terracing, rock-lined ditches, and other drainage control measures were used for
stormwater management.

Walkerville II TCRA (1994). EPA conducted further removal activities in Walkerville to address
four additional dump areas containing elevated lead levels in soils. In 1994 and 1995, 12 more
waste dumps were removed or capped in place.

Railroad Beds TCRA (1999-2004). Railroad beds and adjacent residential yards in the OU
containing elevated concentrations of metals and arsenic were mitigated. The railroad beds were
constructed using mining-related waste or contaminated by spillage during transport of ore or
ore concentrates. The TCRA included significant stormwater drainage improvements.

Stormwater TCRA (1997-2006). Activities commenced in 1997 to address existing stormwater
issues in Butte. The objective was to control stormwater flow and minimize soil erosion and the
transportation of contaminated sediment to SBC. This was undertaken by constructing,
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stormwater conveyance structures and by reclaiming large areas of barren land and
contaminated soil with cover soil and revegetation. Stormwater channels and detention ponds
were placed in critical areas to minimize erosion and reduce the release and transport of
contaminants from historic mining areas.

This response action also included reclamation of the Alice Dump and the removal of
approximately 50 cubic yards of soils contaminated with elemental mercury in the Dexter Street
area. The Alice Dump is a large waste rock dump in upper Missoula Gulch that contained
approximately 2 million cubic yards of contaminated soil and waste rock. At Dexter Street, a
limited quantity of the mercury-contaminated soils failed toxicity characteristic leaching
procedure and required disposal at an EPA-approved Resource Conservation and Recovery Act
(RCRA) hazardous waste disposal facility. The remaining soils were disposed of at an on-site
waste repository.

Walkerville TCRA (2000). Residential properties in Walkerville that had not been sampled
previously were sampled, and reclamation was carried out at residences with concentrations of
arsenic, lead, and/or mercury that exceeded action levels. Approximately 40 properties were
addressed.

BPSOU ERA Residential Soils/Source Areas (1994-present). EPA implemented a program to
remediate residential metals and arsenic that focused on certain residential areas with
concentrations of lead in soil above the residential lead action level (1,200 mg/kg) and the
arsenic level of 250 mg/kg. Under this action, EPA, MDEQ, Butte-Silver Bow County, and AR
integrated the removal of residential lead-contaminated soils associated with mine-related
wastes and the removal or mitigation of lead contaminants from non-Superfund sources. The
source area portion of this action included the remediation of areas that were above the
commercial/industrial lead action level of 2,300 mg/kg.

O0ld Butte Landyfill/Clark Mill Tailings (1998). The site consisted of a 60-acre impoundment
with approximately 1 million cubic yards of mill tailings immediately adjacent to, and partially
mixed with, the old Butte Municipal Landfill. The mixed nature of the wastes necessitated a
combined Superfund and RCRA response action to be performed under RCRA jurisdiction. At the
Clark Mill Tailings, approximately 800,000 cubic yards of the Colorado Tailings removed from
LAO were placed in the repository constructed at the site. The overall design included the
subsequent construction of a recreational complex on top of the repository that included several
irrigated ball fields, play areas, and park buildings.

3.7 ROD Requirements for Wet Weather Surface Water
Monitoring and Management

The ROD outlined specific elements of the Surface Water Management Program to be conducted
as a part of the selected remedy. One of those elements was the ongoing evaluation of BMPs to
address wet weather contamination to surface water. The Surface Water Management Program
employs a diverse range of BMPs to control loading of heavy metals and arsenic to SBC, Blacktail
Creek, and Grove Gulch during wet weather water flow conditions. Elements of this program
include:
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B Monitoring. Surface water monitoring is performed to measure progress in achieving
surface water quality performance standards during wet weather water flow. It is also
performed to measure the performance of the BMPs implemented in the preceding cycle to
provide data for analysis of compliance with action levels and performance standards and
to evaluate the degree and location of continued contaminant loading to receiving surface
waters.

= Compliance Analysis. Analysis of data to evaluate compliance with performance standards.

®  Loading Analysis. Assessment of contaminant loading to receiving surface waters to help
identify potential loading sources and assist in determining where new BMPs may be
needed.

BMP development and implementation requirements for the Surface Water Management
Program are as follows:

®  BMP Selection. Specific new BMPs (type and location) will be identified and prioritized
based on the previous steps and other indicators.

= BMP Implementation. BMPs will be implemented to address compliance with RGs.

The ROD also required development of:

...an EPA-approved comprehensive, long-term surface water monitoring program
that will include collection of compliance and diagnostic flow and chemistry data
for normal and wet weather conditions in receiving water and intermittent
stormwater conveyances at the BPSOU.

The surface water monitoring program has been conducted under the 2007 draft surface water
IMP (AR 2007), the 2013 draft IMP revision (AR 2013a), and the revised draft IMP and
addendums (AR 2014). The revised draft IMP and addendums had not received final approval
from the agencies for the 2013 and 2014 seasons at the time of sampling. In addition, the long-
term program has not yet been written.

3.8 Surface Water and Sediment Data Collected Since the ROD

With completion of a variety of response actions before the ROD and continued implementation
of certain aspects of the ROD after it was issued, EPA determined that a renewed, post-ROD
evaluation of surface water conditions within the BPSOU was warranted. The ROD required PRPs
to conduct ongoing monitoring of surface water and provide annual data summary and
interpretation reports; however, the interpretation reports have been submitted sporadically and
have not been officially approved by EPA and MDEQ. Instead, in October 2008, EPA prepared the
Final Surface Water Characterization Report, Butte Priority Soils Operable Unit, Silver Bow
Creek/Butte Area National Priorities List Site, Butte, Montana (EPA 2008) to summarize and
interpret surface water quality data collected in the BPSOU since 2005. This data interpretation
report was based on data collected and published by PRPs in their Draft Data Summary and
Interpretation Report, Base Flow and Wet Weather Data, October 2006 — December 2007 (AR
2008a) and on the database provided by AR that included surface water data from before 2000.
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The SWCR (EPA 2008) presents EPA and MDEQ’s interpretation of the data and provides
recommendations and requirements for meeting the RAOs contained in the ROD. Moreover, a
supplementary report to the 2008 SWCR was finalized in 2017, summarizing and interpreting
surface water data collected at the BPSOU site from 2008 through 2013 (EPA and MDEQ 2017). A
copy of this report is provided in Appendix A.

3.9 Remedial Activities Following the Issuance of the ROD

After issuance of the ROD in 2006, the following remedial activities have been undertaken within
the BPSOU:

B QOperation and maintenance of the groundwater capture system — upper SBC, BRW Ponds,
and HCC. This includes reevaluation (such as upper SBC tracer testing) and upgrades of the
system, as necessary

= LAO operations, including operation and upgrades of the BTL treatment facility
= Remediation activities at the BRW
= Removal of contaminated material and rehabilitation of the SBC stream banks

= Completion of first, second, and third cycle BMPs, including storm sewer cleanouts and
installing sediment basins, slip lining, curb and gutter, hydrodynamic devices, and source
area controls

3.9.1 BPSOU Subdrain

The BPSOU subdrain was constructed between 2004 and 2005 directly beneath the upper SBC
channel to capture contaminated groundwater that was previously entering the upper SBC
channel and discharging into SBC. The system was installed during the reconstruction of the
upper SBC channel and designed to separate groundwater and surface water within the channel
by using both barriers and hydraulic control. Several cleanouts and five manholes were installed
within the subdrain. Water collected within the subdrain is directed to a pump vault where it is
transported to the HCC via a pipeline and treated at the BTL.

The ROD (EPA and MDEQ 2006) required COC loads entering the subdrain to be measured on a
yearly basis during the fall to assess the effectiveness of capture. Flows were measured in March
2005 and September 2009 using a Marsh-McBirney flow meter and a fluorescent dye tracer
study, respectively. The quality of the flow measurements using the fluorescent dye test was
found to be inadequate, and an explanation of significant differences was prepared that changed
the flow measurement method from dye tracers to dedicated flumes within a series of manholes
(EPA 2011).

Four additional manholes were installed between 2009 and 2010 (for a total of five) to replace
existing cleanouts within the subdrain. Flow was measured in November 2011 using a
combination of dedicated flumes and flow meters. Results have indicated cadmium, zinc, and
copper concentrations have decreased within SBC following the installation of the BPSOU
subdrain.
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3.9.2 Lower Area One Operations

Originally constructed in 1997 as a 100 gallons per minute (gpm) pilot test and expanded
multiple times as additional pilot testing, the BTL were designed to remove metals from area
groundwater using a lime precipitation process. Upgrades to the lagoons were recently carried
out in two phases:

= Phase [ was completed between the fall of 2012 and the spring of 2013. The upgrade
included the construction of a new influent pump station, two new pipelines between the
pump station and the chemical addition system building, pond outlet structure repairs, and
a new effluent sampling building.

= Phase Il involved the construction of a new operations building, a new dredge storage
building, expansion of the chemical addition system building, pond embankment
modifications, and a major supervisory control and data acquisition (SCADA) upgrade.

3.9.3 Butte Reduction Works Remediation

The BRW ponds (BRW-01 West, BRW-01 East, and BRW-00) were created during tailings
removal activities in the late 1990s to facilitate the collection of groundwater within the project
boundary.

An investigation was undertaken by AR in 2008 (AR 2008b) to determine the effect of
manipulating local groundwater levels and stream stage on copper concentrations within SBC.
The investigation involved drawing down the water table north of SBC to prevent groundwater
from impacting the surface water near station SS-05.9. Results of the study indicated a
relationship existed between the relative stage of the stream and the adjacent water table
elevation and total recoverable copper concentrations in SBC. When the stream stage was
significantly higher than the groundwater, the copper concentrations in SBC were lower.

As a corrective measure, a groundwater interception pond was constructed at the eastern end of
the site, adjacent to the slag tunnel. Approximately 1,270 cubic yards of mine waste were also
removed during excavation activities. The interception pond was designed to conduct
groundwater to the BRW-00 pond via an 18-inch pipe. The BRW-00 pond and the adjacent BRW-
01 East pond were also graded to promote drainage into an outlet structure, conducting water to
the HCC (Pioneer Technical Services [Pioneer]| 2012). A follow-up study (Pioneer 2012) showed
the interception pond effectively reversed the groundwater gradient away from SBC, eliminating
the slag tunnel seep and any subsurface groundwater flows into the creek.

3.9.4 Silver Bow Creek Stream Channel Remediation Project
The Silver Bow Creek Bank Reclamation RA consisted of the following components:

=  Stream bank reclamation:

e A 12-inch maximum removal and riprap stabilization was performed in areas of
existing infrastructure, including structural improvements (bridges) and underground
utility improvements.
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e Other areas required entire stream embankment removal and reconstruction with
clean fill.

Floodplain reclamation:

e Areas of higher contamination required removal to a depth of approximately 2 feet,
graded to drain, covered with clean soil, and seeded.

e Areas of lower contamination required the area be graded to drain, covered with clean
soil, and seeded.

Construction began October 2010 and was completed by May 2011. Approximately 3.3 acres of
floodplain along with approximately 1,935 linear feet of stream bank were addressed as part of
this project. In addition, 7,200 cubic yards of impacted soil were removed from the site.

3.9.5 First, Second, and Third Cycle BMPs
The BMPs that have been implemented since 2008, as specified in the ROD, include:

Storm sewer cleanout - General maintenance and improvement projects intended to
improve water quality in stormwater effluent.

Storm sewer slip lining — Construction was performed in two phases. In Phase 1, 3,800 feet
of spiral wound polyvinyl chloride (PVC) pipe was installed and grouted from Woolman to
Porphyry Street. In Phase 2, 3,166 feet of spiral wound PVC pipe was grouted in place from
Porphyry Street south to the hydrodynamic device (HDD) at Webster Garfield School.

Curb and gutter - To mitigate sediment loading to the existing Butte-Silver Bow (BSB)
stormwater infrastructure and subsequently SBC, the following activities were
implemented: saw cutting existing asphalt, preparing subgrade, constructing curb and
gutter and valley gutters, adjusting existing stormwater inlets, pouring concrete collars
around existing stormwater inlets, and placing asphalt patches to provide a transition from
the newly constructed curb and gutter or valley gutter to the existing roadway.

Hydraulic device installation - HDDs were installed to remove coarse-grained sediment
from stormwater at sites, including Warren Avenue, Buffalo Gulch, Anaconda Road, Texas
Avenue, and Montana Street.

Source area control installation, which included:

e Sediment basins - Concrete sediment structures were installed immediately upstream
of existing stormwater inlet structures and storm channel reconstruction sites to
mitigate sediment loading into existing stormwater infrastructure and soil erosion and
provide a sediment storage device that is easily maintained. The sediment basins also
comply with unilateral administrative order objectives.

e 1S Agate Street - A new drop inlet was installed to direct runoff from a newly installed
sediment trap to a new storm sewer main under Agate Street. Area grading was
undertaken to direct existing surface flows to the sediment trap.
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e Shields Avenue overpass - Work included debris removal, soil excavation and backfill,
cover soil installation, geotechnical fabric installation, riprap installation, fertilizing and
seeding operations, hydro-mulching, liming operations, and stormwater control
construction.

e [daho drainage - The previously installed drainage system saw the outflow pipe
continuously blocked with sediment, impeding wet weather flows. A dual storm main
was installed to create a clear flow path and divert wet weather flows away from an
existing building, discharging from a constructed riprap outfall immediately above CB-
0.

e Phase Il source controls — The remediation of six separate source area control sites was
completed by installing stormwater drop inlets, storm pipe, and manholes; removal and
installation of pavement; site grading; cap and cover operations; fertilizing and seeding;
constructing riprap structures; and constructing stormwater channels.

See Section 3 of the most recent BPSOU SWCR (EPA and MDEQ 2017) in Appendix A for a more
complete description of the remedial actions undertaken within the BPSOU from 2008 through
2013.

3.10 Remaining Required Actions

Each of the main categories of the RA described in Section 3.4 has been implemented to a large
degree; however, additional work remains to complete the implementation in full. Based on the
requirements of the ROD and post-ROD investigations, additional primary activities should
include:

= Continued implementation of BMPs, followed by continued iterative evaluation of BMPs
over several years, which are designed to meet water quality performance standards

= Removal of the impacted sediment from SBC (as required in the ROD)

= Continued evaluation and upgrade of the BPSOU subdrain collection and vault system and
the LAO facilities

3.11 Previous Tl Waivers

A TI evaluation was completed by EPA for groundwater in the alluvial aquifer within BPSOU in
2006. Groundwater is significantly impacted by arsenic and metals from the widespread and
long-term presence of mine and mineral processing waste throughout the area overlying the
alluvial aquifer within BPSOU. Following massive removals in the LAO area, groundwater
contamination remains, requiring long-term groundwater collection and treatment. The TI
considered other actions, including massive removals of waste in the areas east of Montana
Street, up to and including the Parrot Tailings, and additional groundwater collection and
treatment.

The groundwater TI evaluation concluded that even with the most extensive practicable removal
actions, some inaccessible waste would remain, and secondary contamination would remain in
the aquifer requiring ongoing groundwater capture and treatment for an extended period. The
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groundwater TI evaluation estimated that the alluvial aquifer would not attain standards within
100 years.

As aresult, the BPSOU ROD waived groundwater standards and established a groundwater TI
zone in the alluvial aquifer from the Parrot Tailings to the downgradient end of BPSOU.
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Section 4

Data Analysis

As discussed in Section 3, some of the of key remedial activities, including source area removal
and capping, capture and treatment of groundwater, and the construction of various BMPs within
the BPSOU boundary, were performed and mostly completed by 2011.

To determine current conditions, surface water quality monitoring is carried out at key outfall
and instream sample locations, and data from 2011 through 2013 are presented and analyzed in
the 2017 SWCR (EPA and MDEQ 2017). This report serves as an initial basis for understanding
the current sources and distribution of metals concentrations in surface waters within the BPSOU
and assists with targeting additional location and remedial measures within the BPSOU site.
Although results outlined in the report indicate surface water quality has improved, exceedances
of ARARs still occur regularly for multiple COCs during wet weather conditions and irregularly
during base flow and normal high flow conditions.

Instead of repeating the interpretation of surface water data presented in the 2017 SWCR (EPA
and MDEQ 2017), the report has been included as Appendix A. A brief summary of the key
elements identified in the 2017 SWCR are presented in the following sections.

In the course of preparing this report, water quality data have continued to be collected. Data
collected since 2013 and not presented in the 2017 SWCR are available and were evaluated for
comparison to the data set used in the SWCR. This comparison is presented in a technical
memorandum addendum to this report. The analysis concluded that newer wet weather data
were not significantly different than those used in the TI evaluation. On this basis, the descriptive
analysis of wet weather data in this section and predictive analysis in Section 7.2 are
representative of current conditions. The evaluation further concluded that the base and normal
high flow data were slightly different for two locations. As a result, the technical memorandum
revised some of the analysis in Section 7.1 to arrive at slightly different numeric predictions, but
conclusions drawn from the analysis were unchanged from that in Section 7.1. The analyses for
base and normal high flow conditions were not revised in Section 4.4.1 and 7.1, but the
conclusions in Section 7.1 and later sections are still valid.

4.1 Flow Regimes

As described in more detail in Section 1.3, surface water within the BPSOU is categorized into
three different flow regimes and includes:

= Base flow - Times when groundwater inflow comprises the greatest percentage of flow
within surface water. Both surface water and groundwater vary seasonally, but base flow is
generally in late summer and winter and occurs when surface water conditions are fairly
stable—not rising or falling and no stormwater runoff is occurring. For compliance, metals
concentrations at base flow are compared to chronic aquatic life and human health
performance standards per the ROD.

4-1



Section 4 e Data Analysis

Normal high flow - Subcategorized as elevated base flow conditions whereby no
stormwater runoff is occurring, but flow conditions are elevated from saturated
groundwater conditions (i.e., during spring melt periods). For compliance, metals
concentrations at normal high flow are compared to chronic aquatic life and human health
performance standards per the ROD.

Wet weather flow - Defined as short duration periods when runoff is occurring from the
Butte Hill as measured at storm drain outfalls and/or when samples are collected at any of
the wet weather discharge points. In general, wet weather flow conditions are highly
variable and typically occur during rainfall and snowmelt events from spring through late
summer and early fall. For compliance purposes, metals concentrations in samples
collected during wet weather flow conditions are compared to acute aquatic life
performance standards per the ROD.

4.2 Available Data

4.2.1 Wet Weather Conditions

Data from main stem locations in Blacktail Creek and SBC both upstream and within the BPSOU
have been assessed as part of this TI. Data were provided by AR’s contractor, TREC, from April
2008 through June 2014 and include the following sample collection methods:

ISCO! automatic time series sampler - first four to eight samples collected during a storm
event

DTEC Corporation (DTEC) automatic sampler - first flush samples collected

Manual width-integrated sampling during base flow/opportunistic grab sampling during
wet weather events at stations without ISCO or DTEC automated samplers

4.2.1.1 In-stream Stations

Wet weather data as part of this TI have been assessed from the following main stem sampling
stations:

SS-01 - upstream condition (Blacktail Creek near upstream BPSOU boundary)
SS-04 (Blacktail Creek above upper SBC)

SS-05 (SBC below its confluence with Blacktail Creek and below Buffalo Gulch)
SS-05A (SBC below slag canyon)

SS-06A (SBC below new channel from Catch Basin 9)

SS-06G (SBC below treatment lagoon effluent)

These stations are shown on Figure 4-1. Station SS-01 was used only as the upstream condition
for the upstream allowance (see Section 7.2.3 for further detail). Station SS-07 was not included

1Teledyne Isco (ISCO) automatic time series sampler
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in the TI evaluation because it is influenced by the wastewater treatment plant discharge.
Additionally, the wastewater treatment plant is likely influenced by infiltration and inflow during
storms. Reliable data to address this condition do not exist; therefore, the TI analyzes data
upstream of the wastewater treatment plant discharge point. Finally, it is possible additional
sources may exist between SS-01 and SS-04 since the BPSOU boundary is located between these
two sites, and this consideration will be addressed in the analysis for chronic performance
standards.

Due to wet weather events and their subsequent effects being typically short-lived (flows only
increasing for a period of a few hours or less), automatic samplers were relied upon for wet
weather sample collection. Two types of automatic samplers—ISCO and DTEC—were utilized.
ISCO samplers collected four to eight, 2-liter samples at 1-hour intervals, measuring
concentrations throughout the storm hydrograph, and are located at in-stream stations in
Blacktail and Silver Bow Creeks. For the purpose of this TI, only the first four samples from ISCO
samplers were analyzed; however, during 2012 and 2013, up to an additional four samples were
collected. Because these additional samples likely were collected after the wet weather event had
passed, they were not included in the data set as they would have biased statistical measures
used in the TI. DTEC samplers collect “first flush” samples and have been installed in
subdrainages that are typically dry. If personnel are readily available, field grab samples are
collected at various locations within the site. For analytical purposes, data from each sample
collection method were combined.

4.2.1.2 Stormwater Input Stations

Data were available from several stormwater input locations, including:
= Texas Avenue
=  Warren Avenue
= Buffalo Gulch East
= Buffalo Gulch
= Missoula Gulch
= Upper SBC

4.2.2 Base and Normal High Flow Conditions

Base and normal high flow sampling at main stem stations (SS-01 through SS-07) is conducted
manually on a monthly basis. Effluent sampling is conducted by treatment plant operators and is
not coordinated with main stem monthly sampling. As a result, effluent data are used on an
average basis rather than synoptically.

Base and normal high flow samples were collected using width-integrated sampling in which the
channel was divided into 5 to 10 equal intervals, depending on the width of the stream. At each
width interval, a depth-integrated subsample was collected. The subsamples were then combined
in equal volume to obtain the surface water sample.
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4.2.2.1 Main Stem Stations

Monthly sampling is conducted at the main stem locations described in Section 4.2.1.1 and at the
following locations:

®  SS-01 (Blacktail Creek at Harrison Avenue; upstream of BPSOU; not collected in 2010)
®  SS-05.7 (SBC in slag canyon)

®  S5S-05.9 (SBC below slag canyon)

= SS-06F (SBC downstream of BTL outfall)

= SS-06H (SBC upstream of Metro Sewage Treatment Plant [STP] outfall)

®  SS-07 (SBC downstream of Metro STP outfall; downstream end of BPSOU; not collected in
2010)

4.2.2.2 Outfall Stations

Data are collected by treatment plant operators on varying schedules for the following locations:
= Montana Pole Treatment Plant
= BTL

= Metro STP

4.3 Upstream Sources

Station SS-01, located on Blacktail Creek at Harrison Avenue, is the farthest upstream station and
considered a tributary, or boundary condition, and therefore represents water quality entering
the OU. Monitoring data provide a comparison point between waters upstream and within the
BPSOU and provide information on surface water conditions prior to entering BPSOU. Historic
milling and smelting operations may have affected areas upstream of the BPSOU and SS-01. There
is also a storm drain outfall immediately upstream of SS-01. The scope of these potential impacts
has not been investigated (this outfall is the located upstream of the BPSOU).

Blacktail Creek from SS-01 to SS-04 is a low velocity, low gradient stream flanked by wetlands.
This reach is also an area of known groundwater discharge (see AR Thermal Imaging and
Montana Bureau of Mines and Geology [MBMG] bromide tracer dilution study [EPA 2015]). The
vertical groundwater gradient for nested well pair AMW-13A/AMW-13B is slightly upward most
of the year, which is consistent with a groundwater discharge area. Detailed sampling of water
quality at base flow conditions was conducted during the sodium bromide tracer investigation
(MBMG 2014). Dissolved copper concentrations were nearly constant from Oregon Avenue to the
mouth of Blacktail Creek, indicating flow entering the reach was not increasing the dissolved
copper concentration during the investigation. Dissolved zinc concentrations, however, increased
by approximately 64 percent in a short reach, beginning % mile upstream of Lexington Avenue to
300 feet downstream of Lexington Avenue, corresponding with groundwater gain in the area.
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4.3.1 Upstream Water Quality

At SS-01, during base flow from 2008 through 2013, all copper concentrations are low and well
below the chronic performance standard other than one potential outlier value in 2008. There is
only a small separation between total recoverable and dissolved values, indicating that
suspended sediments are comparatively low at SS-01 during base flow (Figure 4-2). Similar to
copper, there has been one exceedance for lead during base flow from 2008 through 2013 (Figure
4-3). This exceedance also occurred in the same sample as referenced above. Aluminum, arsenic,
cadmium, silver, and zinc had no base flow exceedances at SS-01 from 2008 through 2013.
Detailed discussion of base flow compliance and loading analyses is provided in Sections 6 and 7
of the SWCR (EPA and MDEQ 2017) in Appendix A.

During normal high flow, loading of arsenic, copper, and iron from sources upstream of SS-01 is
evident. From 2008 through 2013, the number of arsenic exceedances at SS-01 is similar to the
number of exceedances at the downstream stations. Table 4-1 indicates 43 percent of arsenic
loading occurs from sources upstream of sampling station SS-01; thus, the main source of arsenic
(and iron) appears to be located upstream of the site.

Table 4-1 Largest Loading Sources of Total Recoverable Arsenic during Normal High Flow 2008-2013

Median Total
Source Recoverable Percentage of Total
Arsenic Load Load?
(Ib/day)
Upstream of SS-01 Input 0.37 43%
SS-01 to SS-06G Combined Reaches 0.37 42%
SS-STP Input 0.085? 10%?

Individual Reaches
Reach

4 SS-01 to SS-04 0.29 34%

1 Total load includes inputs and reach loads but excludes load losses.

2 The load based on difference in load from SS-06G to SS-07 is negative (loss). The load shown in this table is based on
monitoring data discussed in Section 7.2.4 of the SWCR (EPA and MDEQ 2017).

Ib/day - pounds per day

However, the number of copper exceedances at SS-01 (i.e., three) was comparatively fewer than
the stations downstream for the period from 2011 through 2013 (Table 4-2), indicating that,
while upstream sources of copper contribute to loading, other contributions of copper loading are
present on-site during normal high flow.

Table 4-2 Largest Loading Sources for Total Recoverable Copper at Normal High Flow 2011-2013

Median Total
Recoverable Percentage of Total

Copper Load Loadl
(Ib/day)
Input 0.73?2 39%

SS-STP

SS-01 to SS-06G Combined Reaches 0.72 39%
Upstream of SS-01 Input 0.23 12%

Individual Reach
SS-05 to SS-05A Reach
SS-01 to SS-04 Reach 0.19 10%
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1 Total load includes inputs and reach loads but excludes load losses.
2 The load based on difference in load from SS-06G to SS-07 is negative (loss). The load shown in this table is based on
monitoring data discussed in Section 7.2.4 of the SWCR (EPA and MDEQ 2017).

Both arsenic and copper concentrations appear to be affected by discharge, with higher
concentrations of each constituent observed during the normal high flows. Also, at SS-01, a 25
percent reduction in total recoverable copper during normal high flows appears to have occurred
when the 2008 through 2009 and 2011 through 2013 periods are compared. This reduction may
be attributed to a regional decrease in total recoverable copper related to a continuing trend or to
climatic fluctuations. In any case, any evaluation should highlight the importance of considering
upstream conditions outside of the BPSOU. Detailed discussions of normal high flow compliance
and loading analyses are provided in Sections 8 and 9 of the SWCR (EPA and MDEQ 2017) in
Appendix A.

Upstream wet weather copper has a high rate of exceedances (approximately 90 percent) at SS-
01, indicating an upstream source of copper exists (Figure 4-4). Notable, although fewer,
exceedances of cadmium (6 percent), lead (11 percent), and zinc (24 percent) also occurred at SS-
01 during wet weather flows from 2008 through 2013. While sources upstream of SS-01
consistently contribute additional load, they are a much smaller magnitude than those within the
OU. Detailed discussions of wet weather flow compliance and loading analyses are provided in
Sections 10 and 11 of the SWCR (EPA and MDEQ 2017) in Appendix A.

4.4 Summary of 2008-2013 Water Quality Results in BPSOU

4.4.1 Base Flow Summary

Copper results show a considerable difference between dissolved and total recoverable
concentrations at most stations, indicating that colloids or fine sediments containing copper are
suspended in the surface water during base flow and that changes in water quality are occurring
over the OU. From 2008 through 2010 (when construction to remediate the BRW seep was
completed), total recoverable copper exceeded the chronic performance standard on a regular
basis, whereas from 2011 through 2013, far fewer exceedances occurred except at station SS-07
downstream of the Metro STP. For stations upstream of the Metro STP, copper exceeded the
performance standard no more than once in the 3-year period of 2011 through 2013. The largest
sources of copper loading during base flow are effluent from Metro STP (57 percent), combined
OU reaches from unknown COC transport mechanisms (25 percent), and BTL (9 percent).

Station SS-06A had a total recoverable cadmium exceedance of the chronic performance standard
with a sample collected prior to the bank sediment removal work in 2010. No other exceedances
occurred from 2008 through 2013 at base flow.

One or two exceedances in total recoverable lead concentrations occurred at each station,
including SS-01(except at SS-07) in the 6-year period from 2008 through 2013.

All sample results for total recoverable arsenic, silver, and zinc and dissolved aluminum from
2008 through 2013 are below the relevant performance standard. Surface water quality
performance standards are being met during base flow conditions, with the exception of copper
at SS-07.
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4.4.2 Normal High Flow Summary

Copper concentrations are lower in the 2011 through 2013 period compared to 2008 through
2009, specifically following the BRW seep remediation and bank sediment removal in the
SBC/Blacktail Creek confluence to Montana Street area by early 2011. From 2008 through 2009,
total recoverable copper exceeded the chronic performance standard in 83 percent of sample
results at stations SS-05A, SS-06A, and SS-07. Since 2011, total recoverable copper only exceeded
the chronic performance standard in 10 to 15 percent of sample results at SS-05A and SS-06A,
with the rate at SS-07 decreasing to 35 percent. The SWCR indicated that the largest source of
total recoverable copper loading during normal high flow conditions includes discharge of
effluent from the Metro STP and reach loading throughout BPSOU due to undifferentiated
sources. With the exception of one outlier each, dissolved aluminum and total recoverable zinc
were all below the chronic performance standard. Similarly, total recoverable cadmium
concentrations were nearly all within chronic performance standards, with the exception of two
outlier samples. No exceedances for silver were observed.

Arsenic and iron concentrations showed a general relationship to discharge—as discharge
increases, arsenic concentrations also increase. Exceedances at the stations ranged from 13 to 18
percent for arsenic and 6 to 18 percent for iron. In general, concentrations of arsenic and iron
were greater during spring runoff. There was little change in arsenic and iron concentrations
between stations within the BPSOU (i.e., SS-04 to SS-07), indicating arsenic and iron are derived
from upstream sources beyond the OU and outside the influence of remedy. Total recoverable
lead concentrations were typically below the chronic performance standard, with the exception
of two to three exceedances at each of the following stations SS-07, SS-05A4, SS-05, and SS-04.
These results were notably greater than the dissolved fraction and adjacent sample results and
are related to suspended sediment.

Overall, the SWCR indicated that the largest source of loading to surface water for copper was the
Metro STP, whereas on-site reach gains (highest between SS-05 to SS-05A) were sources of
loading for both lead and copper. Based on a relationship between total suspended sediment and
metals concentrations, sediment is a primary loading source for these two metals. Upstream
sources were identified as the largest source of loading for arsenic and iron. Based on the
exceedance rates, total recoverable arsenic, copper, iron, and lead are carried forward to the
analytical part of the TI evaluation for normal high flow.

4.4.3 Wet Weather Flow Summary

Total recoverable copper concentrations always exceeded the acute performance standard at
stations SS-07 and SS-06G and almost always exceeded the acute performance standard from
stations SS-06A to SS-01 for both periods of 2008 through 2010 and 2008 through 2013 during
wet weather flow periods. Wet weather concentrations exhibit no apparent trend. Dissolved
copper at all stations appears to have decreased slightly from 2008 through 2013. The maximum
copper concentrations were lower overall in the later period. The largest loaders were identified
as: Buffalo Gulch (59 percent), upper SBC (25 percent), and SS-01 (11 percent). Further
discussion of the copper results during wet weather flow is provided in Section 10 of the SWCR
(EPA and MDEQ 2017) in Appendix A.
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Samples also indicated a moderate number of exceedances for other COCs that were analyzed
across the OU. Total recoverable arsenic exceeded the acute aquatic life performance standard
only once—at SS-04. All other total recoverable arsenic concentrations were within the acute
performance standard. There was a low number of exceedances at all main stem stations for total
recoverable cadmium, with exceedances ranging from 3 to 13 percent.

A moderate number of exceedances of total recoverable lead was observed from 2008 through
2013; however, there were large variations in lead concentrations at SS-04 that are considered
indicative of variability in the flushing of suspended solids during wet weather events. Total
recoverable zinc exceeded the acute performance standard in approximately 50 percent of
samples analyzed at stations SS-05 through SS-07. Similar to lead, there were large fluctuations in
zinc concentrations between the minimum and maximum reported values. For example, at station
SS-04, the total recoverable zinc concentrations ranged from 8.5 to 10,900 pg/L. These variations
are likely due to resuspension of solids either from along the stream bank or from point sources
along the creek.

The COCs copper, cadmium, lead, silver, and zinc are carried forward to the analytical section of

the TI for wet weather conditions. The SWCR (EPA and MDEQ 2017) indicated that Buffalo Gulch
and upper SBC are the largest sources of loading during wet weather conditions, with additional

loading entering the site from upstream via the Blacktail Creek.

4.5 Other Relevant Data Summary

This section provides a brief summary of the other relevant data (noncompliance data) from
Section 12 of the SWCR (EPA and MDEQ 2017) that discussed data from sources used to
supplement or provide independent measures of water quality and flow data collected by AR on
behalf of the PRPs. Available data were compared to BPSOU surface water data to assess accuracy
of the metals data set.

4.5.1 Wet Weather Flow Data Summary

Wet weather flow and/or stage monitoring data were obtained from the surface water
monitoring stations identified in various drainages in the BPSOU in accordance with the Draft
Butte Hill Diagnostic Surface Water Monitoring Plan (AR 2013b). These drainages include
Anaconda Road-Butte Brewery, Buffalo Gulch, Missoula Gulch, upper SBC, Texas Avenue, Warren
Avenue, and West Side. Samples were collected during wet weather flow conditions (snowmelt
runoff and during rainfall events) and analyzed for total recoverable and dissolved metals,
including arsenic, cadmium, copper, lead, mercury, and zinc, and total suspended solids and
sulfate.

Results for samples collected from all drainages indicated elevated concentrations of total
recoverable copper in upstream and downstream stations. Results for samples collected at the
Anaconda Road-Butte Brewery drainage sample location AR-CLV-2 indicated elevated
concentrations of total recoverable copper at the upstream station with a median value of 1,400
ng/L; however, this sample is taken upstream of a catch basin on railroad property that has not
discharged since it was constructed. In comparison, results for samples collected from the
downstream stations have much lower total recoverable copper concentrations.
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In Buffalo Gulch, the upstream station had the highest concentrations of total recoverable copper;
however, these are fairly consistent with concentrations before and after the hydrodynamic
device and the downstream sample location. Results at Missoula Gulch for total recoverable
copper were variable throughout the drainage area, with samples from Missoula Gulch having the
lowest concentration of any of the wet weather outfalls downstream of the CB-8 and CB-9
retention/detention pond BMPs. Results for total recoverable and dissolved copper
concentrations along upper SBC were relatively similar between sample locations, with a slight
decreasing trend from upstream to downstream. Results for total recoverable copper
concentrations in the Warren Avenue drainage were relatively high compared to the other
drainage areas.

4.5.2 Summary of Wet Weather Data for Sustained Periods

From 2008 through 2013, a series of incremental samples were collected using automated
samplers over the course of individual wet weather events to characterize flushing of sediment
and metals through the stormwater network. Total recoverable copper was selected for this
evaluation because copper tends to be the most prevalent metal to exceed the acute performance
standard. These first flush data were statistically evaluated at three stations, SS-07, SS-06A, and
SS-05. The analysis concluded that during sustained wet weather, the peak concentrations
generally occur within the first 3 hours of an event, and the variation between years is greater
than the variation between samples in the first 3 hours of an event.
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Section 5

Conceptual Site Model for Surface Water

This section presents a review of the CSMs for the source and transport of COCs in SBC during
base flow, normal high flow, and wet weather flow conditions. The basis of the CSMs was
described in detail in the SWCR (EPA and MDEQ 2017). A CSM flowchart is included for base flow
and normal high flow as Figure 5-1 and wet weather flow as Figure 5-2.

5.1 Base and Normal High Flow Conceptual Site Model

5.1.1 Sources

During base flow and normal high flow conditions, the three main metals-laden contaminant
sources that impact SBC are:

Mine waste (waste rock and tailings). The waste rock, tailing deposits, and other
contaminated materials influencing surface water at the BPSOU are the result of 140 years
of hard rock mining, smelting, milling, and other processing activities. Mining wastes were
also utilized in the construction of railroad grades and embankments. Historically,
significant quantities of mine waste were intentionally released into SBC to be carried off-
site; thus, a sizeable amount of mine waste was deposited within the historic stream
channel and in large impoundments constructed within the floodplain and low-lying
wetlands. Tailings and mine waste leach metals to groundwater and cause groundwater
contamination. Impacts to surface water have historically occurred via discharge of
contaminated groundwater into SBC.

Over 1 million cubic yards of tailings and waste were removed during the LAO removal
action; however, significant quantities of mine waste remain in areas in the BPSOU that still
contribute to groundwater contamination. SBC was reconstructed to be elevated above
groundwater in LAO so that the contaminated groundwater would not discharge into the
creek as long as groundwater interception systems are implemented and maintained.
Subsurface mine waste still remains beneath the Metro STP and under the slag walls at the
former BRW facility. These areas could contribute to the groundwater contamination and
may contribute to surface water contamination if the contaminated groundwater is not
successfully captured and treated or hydraulically prevented from entering surface water.

Additionally, there are substantial deposits of tailings along the historic upper SBC corridor.
Some of these include the Parrot Tailings, Diggings East, and the Northside Tailings, which
are sources of groundwater contamination. EPA’s position is that most contaminated
groundwater, which formerly discharged directly into SBC, is now captured and pumped to
the LAO for treatment.

Mine waste in bank deposits and bed sediments. Another source of metals contamination is
mine waste in bank deposits and bed sediments upstream of previously reclaimed reaches
of SBC. Because SBC was the closest water source to the mines on the Butte Hill, numerous
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milling and smelting plants were constructed along the creek for easy disposal of mine
waste. Most of these contaminated sediments located in LAO were removed during the LAO
reclamation phase. Bank sediments and floodplain deposits near the confluence of the
upper SBC channel and Blacktail Creek were removed during the BPSOU Silver Bow Creek
Stream Bank Reclamation Project in 2010 through 2011. The streambed sediments in the
confluence area remain in place.

However, the reach between upper SBC and SS-05A (also known as slag canyon) and the
berm area located just upstream of the confluence area remain unreclaimed. During
seasonal normal high flows, bed sediments in portions of this reach are likely entrained and
transported downstream.

In addition to the primary sources discussed above, sediments that have been in contact
with low quality water in the past may contain metals adsorbed onto the surfaces of the
grains. A recent sediment sampling event (TREC 2010) has shown that metals
concentrations are consistently higher in the fine-grained fractions, which strongly
suggests that the metals are adsorbed.

Other upstream sources. The primary source of flow in SBC is inflow from Blacktail Creek.
Elevated copper concentrations in Blacktail Creek during normal high flow conditions
indicate that there may be contaminant sources or urban runoff effects upstream of the
BPSOU. Base flow water quality entering the BPSOU from upstream rarely exceeds chronic
water quality standards.

5.1.2 Pathways

During base flow and normal high flow conditions, the following pathways for contaminant
sources exist (see Figure 5-1):

5-2

Mine waste to groundwater to surface water. The unremediated area between the upper
SBC and LAO includes the former BRW and slag canyon. Subsurface waste materials in the
area remain in contact with and are a source of contamination to the alluvial groundwater
system. Since the alluvial groundwater is contaminated, the responsible parties are
required to collect and convey groundwater to the BTL via an interceptor trench. However,
sampling demonstrated that some of this contaminated groundwater was entering SBC
upstream of LAO. Investigation of this source in 2008 and 2009 identified seepage of highly
contaminated groundwater to surface water in the BRW area. Remedial action to address
this pathway included extension of the HCC and construction of groundwater collection
features in the BRW area from 2011 through 2012. Ongoing monitoring will evaluate if
additional sources remain in this area.

The unreclaimed slag canyon reach of SBC (immediately upstream of BRW) has been
classified as a transitional reach of SBC. This means the reach can be gaining groundwater,
losing groundwater, or doing neither. These conditions can change seasonally. Mine waste
deposits are present underneath the slag walls, which parallel and contain SBC. As
groundwater passes through the mine waste deposits, it becomes contaminated. The BRW
ponds and the extended BRW control channel are intended to capture this groundwater
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and limit groundwater gain to surface water in the slag canyon area. Ongoing monitoring
will evaluate if the BRW ponds and channel extension are effective.

®=  Contaminated groundwater may pass through bed sediments, and metals may attenuate,
resulting in contaminated sediments. This pathway has not been confirmed.

= Contaminated sediments to surface water. Stream reaches from the mouth of Grove Gulch
Creek to station SS-05A contain contaminated sediments within the banks and stream bed.
During base flow, deposits of metals-impacted sediment can act as a continuing source of
metals, especially in areas where the stream is gaining groundwater through the banks and
bottom of the stream channel. The water passes through the impacted sediments, leaches
metals, and enters the water column (surface water flow in the stream). During normal
high flow, contaminated bank deposits and stream bed sediments are resuspended,
increasing total recoverable metals concentrations. Resuspension also exposes sediment
grains, allowing adsorbed metals to desorb into the water, increasing dissolved metals
concentrations.

= Aremedial action that removed contaminated materials was completed in 2010 through
2011 to address contaminated soil along the streambank at the confluence of Blacktail
Creek and upper SBC. This is expected to address a potential source of metals loading to
surface water in this area; however, bed and bank material remain in the Blacktail Berm
area. Ongoing monitoring will evaluate if additional sources remain.

5.2 Wet Weather Flow Conceptual Site Model

5.2.1 Sources

The CSM for mine waste contamination of wet weather flow is similar to that discussed above for
base flows and normal high flows; however, different sources of mine waste become pertinent
during a wet weather flow event (See Figure 5-2).

Mine waste prevails in two major types (dumps and impoundments) and historic pipe bedding
and backfill material used throughout Butte. All of the known sample locations of source areas
where lead or arsenic exceeded solid media action levels for human health have been reclaimed
or otherwise addressed by previous response actions. Additionally, most of the areas that
contained elevated levels of copper and zinc were also reclaimed. Some mineralized areas, such
as native soil or bedrock outcrops, have been reclaimed. They represent very small areas. Runoff
from ubiquitous mine waste contamination continues to cause elevated metals and arsenic
contamination in stormwater or snowmelt events. However, soil and/or sediments containing
concentrations of COCs below the human health action level may still be a loading source to
surface runoff and can be mobilized during wet weather events.

The stormwater infrastructure in Butte was historically constructed using conveniently available
materials that tended to be waste rock. While some infrastructure has been addressed along
trunk lines, an extensive network of laterals remains as a possible source of metals due to waste
rock in pipe bedding or deposition of salts containing metals as a result of inflow of contaminated
groundwater. There are continued contributions from drainages in the BPSOU during runoff
events that indicate further action is warranted under the BMP program.
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Another metals source to SBC during wet weather events is from surface water entering the
BPSOU from upstream as described above. The area upgradient of the BPSOU has not yet
undergone characterization. Upstream input to the compliance analysis of in-stream performance
standards is required by the ROD and as such will be a component of this TI evaluation.

5.2.2 Pathways

During wet weather flow conditions, the following pathways for contaminant sources exist (see
Figure 5-2):

=  Surface runoff to storm sewer system to SBC. During wet weather flow events, surface
water runoff may erode barren areas in the BPSOU and mobilize sediments with potentially
elevated metals concentrations. Sediment-laden surface water then enters the municipal
storm sewer system through a variety of catchment mechanisms, eventually discharging to
SBC. Initial BMP actions, such as source area capping, the curb and gutter program, catch
basin improvements, HDDs, and the initiation of sediment removal in the storm sewer
system on a periodic base, have begun to address this pathway.

B Storm sewer system to SBC. Historically, mine waste and contaminated soils were readily
available for use as pipe bedding, backfill for roads, foundations, and subsurface
components of the stormwater system. The deterioration of the stormwater infrastructure
allows for contaminated mine waste to enter into the tunnels and pipes. Additionally, water
seepage through contaminated mine waste causes accumulation of evaporative metals salts
within the storm drain infrastructure. During wet weather flow events, the accumulated
sediments and salts are mobilized and transported to SBC. BSB has developed and begun
implementing an important stormwater system assessment and improvement plan. EPA
and MDEQ will work with BSB to ensure continued analysis and implementation of the
plan. Additionally, as noted above, maintaining the stormwater system sediment cleanouts
on a periodic basis and the addition of hydraulic control devices on stormwater outlets
were identified and implemented as BMPs under the CERCLA BMP development program.
Other BMP actions for the stormwater conveyance system may be identified in the future.

= Upstream sources to stormwater to SBC. During wet weather flow events, stormwater
contained in Blacktail Creek above SS-01 shows elevated levels of total and dissolved
metals. This potential contamination is occurring before entering the BPSOU. The causes of
elevated metals in surface water upstream of the BPSOU await further investigation.

5.3 Overall CSM
5.3.1 Base Flow and Normal High Flow

Based on the above discussion, the overall CSM for the BPSOU can be developed. The elements
include:

Sources:

= Mine waste (waste rock and tailings and other contaminated areas) via groundwater input
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®  Metals-laden sediment deposits distributed along and within the SBC channel (mine wastes
and sediment with adsorbed metals)

®  Upstream sources (not in the BPSOU)
Pathways:
®  Fluvial movements during seasonal high flow
= Groundwater inflow
= Groundwater/Surface water interaction with contaminated sediment
A flowchart of the CSM for base flow and normal high flow is shown on Figure 5-1.

5.3.2 Wet Weather Flow

Sources:

®  Mine waste (waste rock and tailings and other contaminated areas) via runoff and
groundwater input

®  Upstream sources (not in the BPSOU)
Pathways:

®  Surface water runoff to stormwater to SBC

®  Pipe bedding to stormwater to SBC

= Upstream sources to stormwater to SBC

A flowchart of the CSM for wet weather is shown on Figure 5-2.
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Section 6

Development of Stochastic Model for Prediction of
Stormwater Quality

The BPSOU selected remedy for stormwater included the preparation and implementation of a
Surface Water Management Program. The primary focus of the program is to systematically
identify areas of stormwater contamination and implement appropriate BMPs to reduce the
transport of contaminants to SBC. Prior to this TI evaluation and the ROD, stormwater BMPs were
implemented in areas where erosion or routing problems were obvious and where sufficient
space (Missoula Gulch) or elevation (Berkeley Pit diversions) were available to control
stormwater runoff. These activities included reclamation of mine waste dumps, diversion of
stormwater to the Berkeley Pit, installation of catch basins (e.g., Syndicate Pit and catch basins 8
and 9 in the Missoula Gulch drainage), and the capture and treatment of base flow groundwater
in the upper SBC channel and Missoula Gulch.

Two cycles of upfront BMP management measures for the control and treatment of stormwater
were implemented following the issuance of the ROD (EPA 2006). These included actions such as
the beginning of a curb and gutter program in the BPSOU, regular sediment cleanout in the BSB
stormwater system, catch basin improvements, and reclamation of additional source areas.
Further detail on previous remedial actions is in Section 3.

Although these improvements have reduced contaminant loading, acute aquatic life performance
standards continue to be frequently exceeded in SBC during wet weather events, often by orders
of magnitude. Several additional contaminant sources are known to remain within the BPSOU,
including the buried stormwater conveyance system and areas of exposed mine waste. These
remaining issues are more widespread, and in areas with less open space for the construction of
BMPs, making them more difficult to address.

These initial efforts and the subsequent extensive collection of data have led to a reevaluation of
the surface water remedy. The initial step in such a reevaluation begins with modeling efforts
using current data. Issues surrounding stormwater contamination in SBC were presented in the
Draft Technical Memorandum, Regulatory Considerations for Stormwater Management at the Silver
Bow Creek/Butte Area NPL Site (CDM 2000). Part of this evaluation included the development of a
water quality model that predicted the probability of copper and zinc concentrations in SBC
during storm events. The model used a stochastic approach to predict the probabilities of COC
concentrations during different reoccurring interval storm events. Based on the conditions in the
BPSOU that were used to develop the 2000 model, the model output predicted that even with
removal of all stormwater loads, total recoverable performance standards could not be achieved
consistently in SBC during a 2-year, 24-hour storm event.

In 2010, the 2000 stormwater evaluation was revised to include stormwater improvements
carried out within the BPSOU in the years following that initial evaluation. The stochastic model
was also revised to better identify the remaining major contributors to stormwater
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contamination in SBC. In 2014, a reassessment of stormwater within the BPSOU commenced to
determine, with increased certainty, whether acute total recoverable performance standards for
the identified mining-related COCs could be met during wet weather events in SBC. This included
further updates and revisions to improve the stochastic model by including a much larger data set
as well as additional stormwater improvements undertaken within the BPSOU and further
refinements to the model. The model was then run to simulate the effectiveness of a range and
combinations of potential stormwater TEs. The TEs are a variety of stormwater BMPs that could
realistically be implemented within the BPSOU. Total recoverable copper was identified as the
metal most likely to exceed performance standards; therefore, modeling was performed only for
total recoverable copper. Correlations were then developed between copper and other COCs,
which allowed the model results to be applied to the other COCs, thereby determining what
potential impacts the TEs would have on improving water quality within the BSPOU.

The development of the updated stochastic model is described in more detail in the subsections
below. Section 6.1 provides a broad overview of the components of the model. Sections 6.2 and
6.3 describe how the model’s hydraulic and chemical input parameters were constructed. Section
6.4 describes the validation of the model results. Section 6.5 discusses how the model input was
compared to water quality standards. Section 6.6 discusses the methods used to simulate various
TEs for the evaluation of alternatives. The details of the various TEs and the results of the
modeling are presented in Section 7.

6.1 Overview of Stochastic Model Construction

Modeling stormwater quality requires a methodology to combine both stormwater flow and
water quality. Stormwater cannot be modeled as a steady state system because flows and
contaminant concentrations are highly variable during storm events. In general, a simple mixing
model can only predict concentrations during steady state conditions or for one set of conditions
at one point in time. Therefore, due to the uncertainty that is inherent in stormwater data,
concentrations in SBC were stochastically modeled with a mixing model that used @Risk for
Microsoft Excel.

@Risk is a stochastic modeling tool that incorporates and quantifies the uncertainty of specified
input parameters by using Monte Carlo simulations to run a given model for a large number of
iterations. The method is a powerful and effective tool for modeling stormwater quality. The
model runs by randomly sampling input probability distribution functions (PDFs) for each
stochastic parameter, with the resulting output presented in the form of a PDF that presents a
range of expected values. The BPSOU stormwater quality model utilized @Risk to predict a range
of possible total recoverable concentrations for copper at monitoring point SS-06G in SBC. These
results were then correlated to assess additional total recoverable COC concentrations (zinc, lead,
cadmium, and silver) in SBC during storm events. The output shows the probability that a certain
concentration would occur (i.e., the concentration would be expected to be X pug/L, or greater, Y
percent of the time). In addition, an input PDF for hardness at station SS-06G was developed for
which the hardness-based standard for all of the applicable COCs was calculated and compared to
the calculated result for each iteration of the model. This provided an exceedance percentage for
each COC.
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The foundation for the stochastic model is a spreadsheet mixing model that includes
deterministic inputs for flow and stochastic inputs for copper concentrations for the Butte Hill
and upper SBC drainage basins, Blacktail Creek, the Montana Pole and Treating Plant outfall, and
the BTL outfall. The contaminant concentration and flow are used to generate a contaminant load
from each model input location. The flow from most input locations is a hydrograph (Blacktail
Creek is assumed to be steady-flow) such that there is a time series of flow data for the storm, and
the model is broken down into 0.1-hour time steps. The load for each time step is calculated by
adding each of the input loads together, then the concentration is back calculated within SBC at
point SS-06G by dividing the total load at that location by the flow rate. A schematic of the inputs
to the model is shown in Figure 6-1.

The stormwater model was created to reflect current stormwater hydrology and water quality
conditions within the BPSOU. As-built drawings and other information on stormwater BMPs
constructed over the last 20 years were used to ensure the HydroCAD hydrologic and hydraulic
stormwater routing model is as accurate as possible. HydroCAD is a software program for
modeling stormwater runoff and designing stormwater management systems. The water quality
data used in the @Risk model include BPSOU stormwater chemistry data collected at outfalls and
within Blacktail Creek between April 2008 and June 2014. These data generally represent
current, post-TCRA conditions following the construction of the BPSOU groundwater collection
subdrain; additional upgrades to this system; reconstruction of the upper SBC channel; and the
first, second, and third cycles of BMP implementation.

The stochastic model is used in this TI evaluation to assess which TEs are practicable and
effective to implement at the site and predict whether these measures will be sufficient to meet
in-stream ARARSs. This is consistent with the TI Guidance, which requires the consideration of
feasible and effective cleanup methods before evaluations are made concerning ARAR waivers.

6.2 Hydraulic Inputs to Model

CDM Smith developed a stormwater model for the Butte Hill drainage basins using HydroCAD
software in 2009, with the methodology and results detailed in the Draft Butte Stormwater
Modeling Report, Butte Priority Soils Operable Unit (CDM 2009c). Hydrologic and hydraulic
analyses were performed to predict hydrographs, peak flow rates, and maximum runoff volumes
for the 2-, 5-,10-, 25-, 50-, and 100-year, 24-hour storm events. The modeling is based on the
Natural Resources Conservation Service (NRCS), formerly the Soil Conservation Service (SCS),
Unit Hydrograph Method and the NRCS Curve Number Method for calculating direct runoff from
precipitation events over specified drainage areas. The NRCS Technical Release 20 and Technical
Release 55 methods for computing rainfall and runoff were used (via the HydroCAD software) to
analyze the Butte stormwater system because they are specifically designed for use in urban
drainages (NRCS 1986).

For this TI evaluation, the SCS Type |, 5-year, 24-hour design storm was used in the hydrologic
model to calculate runoff flow rates using HydroCAD, version 10. This storm event was chosen in
consultation with all stakeholders. Smaller storm events are more frequent and likely to have a
larger impact on the day-to-day survival of aquatic life than infrequent, larger events. In addition,
the probability of achieving DEQ-7 standards during smaller runoff events is greater than during
larger volume runoff events because the data have shown that higher flows tend to correlate with
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higher concentrations in SBC. However, if necessary, the model can also be used to estimate
concentration probabilities during larger design storm events.

To ensure the model appropriately represented the current site conditions within the BPSOU,
updates to the 2010 model were undertaken to include:

®  Drainage area improvements from the western portion of the lower railroad yard that
report to Kaw Avenue

®  Inclusion of BPSOU stormwater system improvements carried out post-2010:
e Anaconda Road Tunnel Lining
e Buffalo Gulch Tunnel Lining
e (Continental Roadside Channel
e Kaw Avenue reroute
e Idaho Street drainage reroute

In addition, any available as-builts were used to correct pipe sizes, inverts, and connections that
were found to be in error from previous versions of the model. The work performed to update the
HydroCAD model is detailed in a technical memorandum titled Revised Technical Memo 1: Butte
Priority Soils Operable Unit (BPSOU) Existing Conditions HydroCAD Model (Pioneer 2015a) that is
included in Appendix D1.

The HydroCAD stormwater model hydrographs for individual subdrainages were utilized as
inputs to the model. The basins draining into upper SBC include Texas, Locust, Warren Avenue,
Anaconda Road, Buffalo East, and a combination of smaller drainage areas, including Harrison
Avenue (1), Harrison Avenue (2), Philips Avenue, Driggs Street, California Avenue, and Delaware
Avenue. The smaller drainage inputs were used to account for composite sheet flows and small
outfalls (e.g., parking lots and local streets) reporting to upper SBC above its confluence with
Blacktail Creek. Below the SBC/Blacktail Creek confluence, Buffalo Gulch discharges into SBC
upstream of station SS-05, with the Montana Street outfall located immediately downstream of
station SS-05. The western section of Butte Hill includes the West Side and Idaho Street
subbasins, which report to catch basins 8 and 9 at the bottom of Missoula Gulch. Surface waters
then discharge to SBC via catch basin 9 outfall. The BTL outfall discharges into SBC at the western
end of the BPSOU, immediately upstream of station SS-06G. The last station in SBC before leaving
the BPSOU is SS-07. The Metro Wastewater Treatment Plant discharge is located just upstream of
SS-07.

This TI evaluation focuses on technologies that could be implemented across the BPSOU,
including areas within the upper SBC drainage basin and the eastern and western sides of Butte
Hill. Locations where these technologies could be implemented were selected where space
permitted and impacts to water quality are most plausible. The modeling focuses on results at
station SS-06G to ensure all areas where TEs may be implemented are included and the modeled
water quality results are representative of the water just prior to it leaving the OU. Station SS-07
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was not chosen because of the influence of the wastewater treatment plant discharge. This is
discussed further in Section 7.

The individual outfall hydrographs were obtained from the HydroCAD modeling outputs. Because
the stochastic model does not account for routing of hydrographs, the timing of the individual
hydrographs was revised to account for lag times and mimic the travel time between individual
outfalls. Figures 6-2 and 6-3 show the composite of the shifted hydrographs and the HydroCAD
output hydrograph for upper SBC at MSD-3A and station SS-06G, respectively. Overall, the
hydrograph-lagging procedure produces comparable results to the simulated hydrograph for
upper SBC at MSD-3A in HydroCAD and at SS-06G (see Figures 6-2 and 6-3).

One of the greatest uncertainties in this model is the distribution of rain patterns in the Blacktail
Creek watershed and Butte Hill. The watershed contributing to the discharge in Blacktail Creek,
immediately upstream of Butte Hill, is approximately 90 square miles and has the potential to
contribute large peak flows to SBC. It is difficult to predict the flows in Blacktail Creek when
stormwater outfalls from Butte Hill are actively discharging. Several possible scenarios are
presented below.

®  During spring runoff, flows in Blacktail Creek may be considerably higher than base flow
and provide additional dilution for runoff from Butte Hill; therefore, the chemistry would
not represent a true thunderstorm-type stormwater chemistry below the confluence of
upper SBC and Blacktail Creek.

® A storm may fall on Butte Hill but not within the Blacktail Creek watershed, resulting in
near base-flow-like conditions in Blacktail Creek mixing with contaminated stormwater
discharge from Butte Hill.

= A storm may fall on the southern portion of the Blacktail Creek watershed independently of
a storm that falls on Butte Hill, resulting in two peaks that may or may not coincide.

Depending on actual storm patterns, the timing of peaks from Blacktail Creek and those derived
from Butte Hill could differ by hours. To address the multiple scenarios mentioned above, the
model was run using both a high (wet weather flow) and low (base flow) flow rate within
Blacktail Creek under steady-flow conditions. The results were compared for each simulated
technology evaluation. The intent was to bracket the base and wet weather flows in Blacktail
Creek to understand the effects of the different flow conditions. For this model and report, the
terms “local storm” and “regional storm” were chosen to represent the two flow scenarios. A local
storm was assumed to be a storm on Butte Hill that had not yet reached the Blacktail Creek
watershed; therefore, Blacktail Creek was running at base flow. A regional storm assumed that a
large storm system was impacting both the Butte Hill and Blacktail Creek watersheds
simultaneously; therefore, Blacktail Creek was running at a peak storm flow during the time the
storm sewer outfalls were discharging from the hill. Local storm conditions in Blacktail Creek
were set at 9 cubic feet per second (cfs), and regional storm flow conditions assumed a constant
flow of 60 cfs. These flow rates were selected using the flow duration curve for the total record of
flow from the USGS gage at SS-04. After discussions between EPA, MDEQ, Butte-Silver Bow
County, and Atlantic Richfield, the values 9 and 60 cfs were agreed to be representative of a range
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of flows commonly seen at base flow and wet weather events in Blacktail Creek, respectively (see
Appendix B for flow duration curve results).

Results indicated the level of dilution has a definite effect on the results of the model but cannot
be reliably predicted due to the highly variable nature of rainfall and storm events. In addition,
the chemistry in Blacktail Creek during local and regional storm events is very different and is
further discussed in the sections below. Finally, input flows from the BTL and Montana Pole
Treating Plant were modeled as constant flows of 4 and 0.75 cfs, respectively.

6.3 Water Quality Input to Model

Data presented in the SWCR (EPA and MDEQ 2017) indicate copper is the most problematic COC
for stormwater within the BPSOU. As a result, it was decided to focus the model application on
total recoverable copper and determine whether a correlation existed between copper and the
other mining-related COCs, including cadmium, lead, silver, and zinc. Figure 6-4 shows moderate
to strong correlations exist between the relevant COCs, with R? values ranging from 0.65 to 0.87.
It can therefore be concluded that any TEs that address total recoverable copper will likely also
address the other total recoverable mining-related COCs.

Stormwater samples have been regularly collected at the site under a draft interim surface water
monitoring plan developed by AR (2013a). Samples were collected utilizing automatic samplers
at both in-stream and key outfall locations. In-stream samplers were triggered when water flow
at the sample site reached 35 cfs, whereas outfall samplers were triggered at stormwater outfalls
when flow was present, considering flow only occurs at outfalls during storm events. Total
recoverable copper results for samples collected from 2008 through June 2014 under this
program were utilized in the model. This includes stormwater data reviewed and analyzed from
2008 through 2013 as part of the revised SWCR (EPA and MDEQ 2017), data from 2008 through
December 2009 provided by AR, and stormwater data from additional outfalls in the upper SBC
and within the Buffalo Gulch drainage buried stormwater system collected by EPA in 2009 (CDM
20093, 2009b). Data from these sampling efforts are discussed briefly in Section 4 and included in
the stormwater model, as appropriate.

The total recoverable copper concentrations for each subbasin were input as stochastic variables
in the form of PDFs. A statistical evaluation of the data was conducted to determine the stochastic
input variables for total recoverable copper. The data were input to the Best Fit program
(included with @Risk) to determine the PDF of the data (e.g., lognormal, Weibull, exponential). An
example of a PDF for Buffalo Gulch station BG-01 is shown in Figure 6-5. The PDFs for each
subbasin in the stochastic model are included in Appendix C1.

Comparisons were made between water quality at sample location MSD-3A and the combined
water quality for those outfalls upstream of MSD-3A (Texas, Locust, Warren, East Buffalo,
Harrison 1, Harrison 2, Driggs, Philips, California, and Delaware). As seen in Figure 6-6, there is a
notable difference between the water quality at sample location MSD-3A and the upstream values
obtained for the combined upstream locations. One theory is that upper SBC is acting as a form of
BMP, which is positively impacting water quality with the chemistry from individual upstream
outfall locations not representative of the combined flows within upper SBC. Another theory is
that elevated concentrations occur higher on Butte Hill and are diluted in the downstream
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direction. In these cases, the PDF representing station MSD-3A data was used because it
represented a composite chemistry of the entire upper SBC drainage and is more representative
of the runoff entering SBC.

In addition, statistical analyses were conducted to identify correlations between the various
subbasins. The analyses were limited to stormwater chemistry data collected on the same day
from two or more subbasin outfalls. The use of correlations in the model assumes that
concentrations among the subbasins for a particular storm event will be related. For example, if
concentrations at drainage basin “A” were relatively high for a particular storm event,
concentrations at drainage basin “B” outfalls would also be proportionately high. This
information is used within the model to choose concentrations from the PDFs during the
stochastic simulation (see Appendix C2 for the correlation matrix).

Station SS-04 on Blacktail Creek is the upstream boundary within the model, and its location is
shown on Figure 6-1. The Blacktail Creek drainage includes most of the valley south and east of
Butte Hill, encompassing an area of approximately 90 square miles. Due to the size of the
watershed, storm events on Butte Hill are not always concurrent with storm events in the
Blacktail Creek drainage; therefore, it is difficult to predict if surface water chemistry
encountered during a local or regional storm event should be used in the model. For this reason,
both data sets (local storm event and regional storm event) were analyzed, and a different PDF
for Blacktail Creek chemistry was used for the two different flow regimes.

Several key assumptions were made regarding water quality data. The first assumption was that
stormwater concentrations from outfalls are constant over the duration of the storm during each
Monte Carlo iteration. However, water quality variability was captured when the @Risk software
runs the thousands of iterations with different COC concentrations. Furthermore, the assumption
is conservative because the mechanical samplers at the outfalls (i.e., the input data to the
stochastic model) are set to collect the first flush of each storm, which generally is stormwater
with the highest metals concentrations. In addition, the model assumes metals concentrations are
conservative within the creek for the time and spatial scales of interest; therefore, it is assumed
that no degradation, settling, or resuspension occurs. It is also assumed that instantaneous and
complete mixing occurs at the point of discharge.

6.4 Model Validation

As with any model, it is necessary to compare predicted results with actual measured data.
Measured data at SS-06G were compared with modeled concentrations at SS-06G. Figure 6-7
presents a histogram of the frequencies of concentrations for total recoverable copper measured
at station SS-06G since 2008. Because the model output predicts a cumulative distribution of
concentration probabilities (rather than a simple histogram), the measured data at SS-06G shown
in Figure 6-7 were converted to a cumulative distribution of probabilities. Thus, the cumulative
frequency was calculated based on the histograms. Figure 6-7 also compares the modeled output
with the cumulative probability distribution of the measured data. The model output represents
current conditions for maximum hourly average concentrations and the SCS Type |, 5-year, 24-
hour storm event. Two modeled output curves are presented based on the flow regime for
Blacktail Creek. The blue curve shows Blacktail Creek input set at 60 cfs using a statistical PDF
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based on measured stormwater concentrations at station SS-06G as chemistry input. The red
curve shows the prediction based on Blacktail Creek flowing at 9 cfs.

The concentration distributions from the model (the red and blue curves) exceed the cumulative
distribution function of the actual stormwater data at SS-06G for total recoverable copper
concentrations in all instances. The model therefore over predicts concentration data in relation
to the observed data. This is partially a result of using the 5-year, 24-hour design storm when the
bulk of the observed data are derived from smaller durations and frequencies but also reflects
other uncertainties, including noisy input PDFs, the steady-flow assumption used in Blacktail
Creek, water quality inputs as described in Section 6.3, and limitations in the model. Both curves
representing the two different flow and chemistry regimes in Blacktail Creek are shown together,
with the regional storm event conditions in Blacktail Creek having slightly better agreement than
the local storm. In both cases, concentrations were over predicted by a factor of two or more.

6.5 Comparison to Acute Water Quality Standards and
Background Concentrations in Blacktail Creek

For the stormwater TI evaluation, modeled concentrations at SS-06G were compared to the acute
MDEQ-7 standards and existing water quality conditions at sampling station SS-06G. The acute
MDEQ-7 standard for the five contaminants assessed as part of this TI (copper, zinc, lead, silver,
and cadmium) for aquatic life are hardness-dependent. Because rainfall contains little or no
hardness, the hardness in the receiving stream is diluted during storm events.

The output for each simulation includes the maximum hourly average for copper concentrations
at SS-06G. This was calculated to allow an accurate comparison of in-stream water quality
conditions at SS-06G and acute aquatic water quality performance standards. Figure 6-8 shows a
comparison of model outputs during both a local and regional storm event (9 and 60 cfs,
respectively, in Blacktail Creek). The concentration predictions show higher concentrations of
copper occur in surface waters during a local storm event. A lower flow rate in Blacktail Creek
during a local storm event results in less dilution and higher metals concentrations. Conversely,
higher flow in Blacktail Creek results in greater dilution. The presentation of model outputs is
limited to station SS-06G. This simplifies the presentation of the data in an already complex
evaluation. Concentrations of other mining-related COCs were also calculated using the
correlation equations and showed a similar result during both local and regional storm events.

For comparison against the modeling results, a hardness-based standard was calculated for each
iteration of the model at SS-06G, and the modeled concentration at SS-06G was compared to it. No
correlation was found to exist between hardness and metals concentrations at station SS-06G.
Hardness was calculated by creating a stochastic variable (in the form of a PDF) using hardness
values from the wet weather data. The PDF value was then inserted into the individual hardness-
based formulas identified in the MDEQ-7 standards to calculate the acute standard for that
hardness value. This allowed each iteration of the model to compare a calculated COC
concentration with a calculated, hardness-based acute water quality performance standard,
allowing for exceedance rates to be estimated for water quality at SS-06G.
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6.6 Modeling Potential Stormwater Technologies Elements

After the existing conditions model was validated against current stormwater chemistry at SS-
06G, additional features were added to the model to allow for the evaluation of several potential
TEs. The results of these technology evaluations are presented in Section 7.

The original HydroCAD model was revised to include potential TEs for TEs that included routing
of drainage basin flows through stormwater basins and/or structures. The new outlet
hydrographs were directly inserted into the stochastic model. The catch basin configurations and
outlet structures were added to the HydroCAD model as shown in the preliminary designs
provided by AR in the technology evaluations included in Appendices D1 through D3. Further
detail regarding the effectiveness of several other TEs that were not provided by AR were
calculated and are presented in Appendix D4. Modifications to the designs may occur during the
final design process as locations and configurations are solidified.

To allow the model to evaluate potential changes to water quality following the implementation
of the various BMP technologies, a multiplier was applied to each of the flow or chemistry inputs
in individual subbasins where TEs are evaluated. For example, when this multiplier was equal to
1.0, the model represented no change in flow and concentration within that particular subbasin.
However, to account for contaminant removal within a TE, the water chemistry input is revised.
For example, if the water chemistry was multiplied by a factor of 0.7, this would translate to a
decrease in concentrations by 30 percent. Further, for flow diversion TEs, the hydrographs were
adjusted with the multiplier. For example, if flow was multiplied by a factor of 0.5, all flows in the
flow hydrograph for that input were decreased by 50 percent. Setting the multipliers to zero,
effectively turns the particular input “off.”
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Section 7

Evaluation of Remedial Actions and Restoration
Potential

The CSM in Section 5 identified several sources of contamination that have the potential to
contribute to surface water contamination within the BPSOU. These known sources vary,
depending on flow regime, and include:

®  Base flow and normal high flow conditions: Mine waste (waste rock and tailings) via
groundwater input; metals-laden sediment deposits along the bed, banks, and adjacent
floodplain; and upstream sources outside of the BPSOU

= Wet weather flow conditions: Mine waste (waste rock and tailings) via runoff and
groundwater input and upstream sources outside of the BPSOU

The data analysis in Section 4 evaluates water quality within the BPSOU at specific flow regimes,
and correspondingly, this section has been divided into two parts: (1) base flow and normal high
flow and (2) wet weather flow. An evaluation of TEs for reduction of in-stream COC
concentrations has been undertaken for each flow regime to determine whether current water
quality performance standards within the BPSOU can be achieved. This section also describes the
results of the evaluation of potential TEs, using the stochastic model described in Section 6.

7.1 Evaluation of Base Flow and Normal High Flow Remedial

Technologies

The BPSOU ROD (EPA 2006) identified three primary actions for surface water at non-storm flow:
additional groundwater control, sediment and soil removal, and flow augmentation. To date,
groundwater contributions have not been quantifiable via traditional measurement techniques
(i.e., velocity-area measurement, dye tracer, or thermal imagery) nor were exceedances observed
during 2011through 2013 outside of SS-07 at base flow. Consequently, groundwater control is
not evaluated in this document. It should be recognized that water-quality still degrades through
BPSOU under such flow conditions. Additionally, due to developments at the Butte Mine Flooding
OU, flow augmentation is not possible as all available water is now used by the local mine; thus,
this technology will not be evaluated either. As a consequence, the remaining sections of this
document emphasize remediation sources of contaminants that cause exceedances of
performance standards in surface water during normal high flow, primarily bed and bank
sediment metals. Sediment and soil removal will be evaluated as part of the TI and are discussed
in detail below.

The CSM in Section 5 identifies contaminated pore water as a contributor to metals
contamination in surface water during base flow conditions and suspended sediments as a
contributor to total recoverable metals contamination in surface water during normal high flow
conditions (Figure 5-1). The source of the suspended sediments was identified as bed and bank
sediments as well as suspended sediments entering the site from upstream. Section 4 indicated
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that base flow exceedances of COCs were limited to SS-07; therefore, evaluation of sediment
removal is unnecessary for this flow regime. The SWCR (EPA and MDEQ 2017) identified
contaminated bank sediment sources along Blacktail Creek adjacent to the Blacktail Berm and
Visitor’s Center in the vicinity of the pre-1895 confluence of SBC and Blacktail Creek. Additional
historic tailings were identified in the BRW vicinity. Major removal and stabilization actions in
1997 (LAO ERA) and 2010 through 2011 (Golden Triangle) addressed much of the contaminated
bank and adjacent floodplain sediment downstream of SS-04 where the stream crosses under
George Street; however, contaminated sediments still exist at other locations both up and
downstream of this station.

Bed sediment sampling undertaken from 2010 through 2011, supplemented by Streamside
Tailings Operable Unit (SSTOU) quarterly bed sediment monitoring from 2008 through 2013,
identified contaminated bed sediment in areas adjacent to the Blacktail Berm and Visitor’s Center
and downstream through slag canyon (EPA and MDEQ 2017). Metals concentrations reported in
these bed sediments were significantly higher than upstream of Grove Gulch, indicating potential
background conditions upstream of that location.

Groundwater sources of metals affecting surface water are evaluated in the SWCR (EPA and
MDEQ 2017). Copper and zinc are both elevated in shallow groundwater. As zinc does not exceed
performance standards during base (see Section 6 of SWCR) and normal high flow (see Section 8
of SWCR) and copper exceeds performance standards only during normal high flow (see Section 6
and Section 8 of the SWCR), additional control of groundwater is not a TE within this TI
evaluation. It is assumed that groundwater loading is most influential during base flow conditions
when the exceedance rates are already within standards. In addition, contamination of bed and
bank sediments by groundwater/pore water was not evaluated as a TE because it has not been
confirmed as a process or quantified at this time.

The SWCR (EPA and MDEQ 2017) identified the Metro STP as the largest source of copper loading
to surface water during normal high flow and base flow conditions. Based on the evaluations in
the SWCR, exceedances of the chronic aquatic life performance standard for copper occur at
station SS-07 at a much greater rate than the rest of the site. The Metro STP is a permitted facility
under the MPDES. There is no current effluent limitation on metals, but under existing
regulations, the effluent must meet performance standards in the future for cadmium, copper,
mercury, and zinc specified in the permit (MDEQ 2012). As a permitted facility under a different
program, it is assumed that the requirement will be met within the time frame specified by the
permit. Evaluation of this action will be conducted by calculating the in-stream copper
concentrations based on the assumption that loading from the effluent meets permit discharge
requirements.

7.1.1 Normal High Flow Technology Element: Sediment and Stream Bank
Removal Action (Secondary Pathway Control)

The BPSOU ROD (EPA 2006) required the surface water remedy to include sediment control as
follows:

“Excavation and removal to a repository of contaminated sediments from the
stream bed, banks, and adjacent floodplain along Blacktail Creek and Silver Bow
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Creek, from just above the confluence of Blacktail Creek and Metro Storm Drain to
the beginning of the reconstructed Silver Bow Creek floodplain at Lower Area
One.” (p. 12-9 EPA and MDEQ 2006)

This action has not yet been completed. As indicated in Section 5, sediments from the storm
drains are contaminated with metals and are a contributing source of sediment to SBC. This
sediment should be controlled prior to in-stream bed sediment removal or recontamination will
occur.

Bank and adjacent floodplain sediment can be addressed by removal per the terms of the ROD.
Previous bank sediment actions at the site (LAO ERA and Golden Triangle Removal) have
involved removal and replacement with clean materials. The LAO ERA involved complete stream
removal and reconstruction; thus, it included bed sediment removal. Any other remedy, such as
addition of a barrier without removal, may reduce the size of the channel and affect the
hydraulics of the stream. Additionally, these contaminants could become mobilized at a later date.
Therefore, it is assumed that removal of contaminated sediment is necessary. The banks and
adjacent floodplains will be replaced with clean material.

The TE for sediment removal expands on the 2004 FS scope by adding bank sediment removal
from George Street (the upstream end of the Golden Triangle action) to Grove Gulch. Since some
bank removal work was already completed during the Golden Triangle action, the work to
complete this TE is similar to that described in the 2004 FS.

7.1.1.1 Sediment Removal

Two sources are included in this TE: bank/floodplain sediment removal and bed sediment
removal. Bank/floodplain sediment removal includes the removal and replacement of wastes
from surface water and the adjacent floodplain. Bank/floodplain sediment is a significant source.
Its removal is expected to be effective in reducing COC loading to surface water and to mitigate
future mobilization and transport of contaminated bank/floodplain material. Removal would be
conducted in a dry or dewatered condition along with confirmation sampling. Replacement
would be conducted using materials low in metals (soil) or largely inert. The source of the
bank/floodplain contamination is primarily historic deposition of tailings as described in the
SWCR (EPA and MDEQ 2017). Because the conditions that caused bank contamination no longer
exist, the potential for recontamination is relatively small. Thus, the bank/floodplain removal
should result in permanent reduction in loading to surface water from this source.

Bed sediment, conversely, is transient with sources that include transport of sediment from
upstream, erosion of contaminated banks, and discharge from stormwater outlets. Additionally,
literature shows that groundwater loading to bed sediments can occur, this source too should be
considered prior to sediment removal to prevent recontamination (and may necessitate
additional hydraulic control). Bed sediment removal could be conducted by temporarily
relocating the entire stream reach during construction, dewatering the stream bed, and then
excavating in dry conditions similar to bank removal. This method was used during the LAO ERA.
Having open access to dewatered sediment would allow for effective removal. Bed sediment
could also be removed underwater by dredging, a practice common in deep water environments.
Considering this only allows for partial access to the sediment bed, it is considered less effective
than the stream reach relocation option. Alternatively, a hybrid approach could also be conducted
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by simply isolating the surface water into half of the channel and removing the bed sediment in a
partially dewatered environment such as the process used when the culverts and associated
sediment were removed at the downstream end of slag canyon in 2010. The 2004 FS was not
specific about the removal methods; therefore, this TI assumes that the hybrid method would
only be used for ease of implementability on relatively short sections since it is not expected to be
as effective as dry removal.

Post-removal bed sediment recontamination is dependent on the effectiveness of source control.
Source control will include bank and adjacent floodplain removal and application of BMPs (e.g.,
TE9 - Bioretention Basins) to control sediment in stormwater. The bank removal is expected to
prevent recontamination from banks. The upstream sediment is much less contaminated than the
contaminated bed sediment and stream banks targeted in this TE; therefore, sediment deposited
from upstream would be expected to result in concentrations of metals in the bed sediments that
are less than in the current conditions. The primary source of recontamination to bed sediments
is from the stormwater system or potentially from groundwater loading to sediments; therefore,
it is assumed bed sediment removal would occur after sources of recontamination have been
controlled (Association of State and Territorial Solid Waste Management Officials 2013).
Groundwater recontamination of sediments is a potential outcome that cannot currently be
confirmed as a process or quantified without additional studies.

Based on Section 7.2 of this TI evaluation, one of the TEs for controlling contaminated
stormwater includes bioretention basins. These basins are expected to be effective at removal of
sediment up to the design capacity of the basin. Under conditions causing an exceedance of basin
capacity, partially treated stormwater containing suspended sediment will be discharged to
surface water, which is likely to cause some recontamination. Based on the design storm for
which the basins were evaluated (5-year, 24-hour event), recontamination may occur once per 5
years on average with this alternative remedial strategy. During the period between
recontamination events, the sediment would mix with less contaminated sediment from
upstream, thus, resulting in lower metals concentrations than current conditions. Although
recontamination reduces the effectiveness of the bed sediment removal, for the purposes of this
TI, the resulting effectiveness is a notable overall improvement on current conditions.

7.1.1.2 Estimated Removal Effectiveness

For the purposes of this TI, a removal effectiveness is required that must consider the potential
for recontamination. The National Research Council (2007) indicates that sediment removal by
dredging can result in removal effectiveness up to approximately 95 percent of the contaminant
mass. Leaving some contaminant mass in place or recontamination would result in some
continued loading to surface water.

To estimate the effectiveness of previous bed and bank and adjacent floodplain removal actions at
BPSOU, USGS data bracketing the dates of removal actions were analyzed to evaluate changes
resulting from these major actions and from unrelated activities, including upstream of SS-01.
The major action of this type was the LAO ERA. According to the BPSOU ROD, the majority of the
removal action occurred through the summer and fall of 1997. Another action that could have had
significant effect on sediment and surface water quality was the Stormwater TCRA. Much of that
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work was conducted from 1997 through 2000. USGS data from stations SS-01 (USGS station
12323230) and SS-07 (USGS station 12323250) were available beginning in 1993.

USGS compiled geometric mean flow-adjusted concentrations of arsenic, copper, zinc, specific
conductance, and suspended sediment at 5-year intervals for the water year periods of 1996
through 2010 (Sando et al. 2014) at stations SS-01 and SS-07. The flow-adjusted concentrations
are intended to remove streamflow-related variability in concentrations, and the geometric mean
is used to establish a single value to represent the central tendency in the flow-adjusted
concentrations (Sando et al. 2014).

Table 7-1 presents the USGS geometric mean flow-adjusted concentrations of total recoverable
arsenic, copper, and zinc and suspended sediment prior to (represented by the start of water year
1996), shortly after (represented by the start of water year 2001), and somewhat after
(represented by the start of water year 2006) the LAO ERA. Increases in concentrations from SS-
01 to SS-07 were recorded for arsenic, copper, and suspended sediment during all time periods.
In particular, the total recoverable copper concentrations increased 34-fold between SS-01 and
SS-07 at the start of water year 1996 (prior to the LAO ERA). Shortly after the LAO ERA (start of
water year 2001), the copper concentration increased 9-fold between SS-01 and SS-07.
Somewhat after the LAO ERA (start of water year 2006), the copper concentration increased 6-
fold between SS-01 and SS-07.

Table 7-1 Flow-Adjusted Metals Concentrations Upstream and Downstream of LAO

Start of Water Year 1996 Start of Water Year 2001 Start of Water Year 2006
Constituent ss- Station to ss- Station to ss- Station to
SS-01 Station SS-01 Station SS-01 Station
07 07 07
Increase Increase Increase

Total
Recoverable 3.8 13 9.2 2.8 10 7.2 3.1 5.6 2.5
Arsenic
(ne/L)
Total
Recoverable 5.2 180 175 4.3 44 39.7 4.3 31 26.7
Copper
(ne/L)
Total Not Insufficient Not Insufficient Not Insufficient
Recoverable 1100 350 98

. Reported Data Reported Data Reported Data
Zinc (ug/L)
Suspended
Sediment 6.7 15 8.3 7.2 14 6.8 5.6 7.5 1.9
(mg/L)

Source: Sando et al. 2014, Table 4.

Concentrations were relatively unchanged between periods at SS-01; thus, changes in
concentrations at SS-07 reflect improvements following remedial actions at BPSOU. Table 7-2
shows changes in concentrations during (1996 through 2000) and after (2001 through 2005) the
LAO ERA as reported by Sando et al. (2014). For the period 1996 through 2000 during and
shortly after the LAO ERA, reductions ranged from 9 percent for suspended sediment to 76
percent for copper. For the total period from 1996 through 2005, reductions ranged from 51
percent for suspended sediment to 90 percent for zinc. A small portion of the later period
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samples were collected after the BPSOU subdrain water was diverted to BTL (2005); thus, the
reduction associated with the LAO ERA would be slightly less.

Table 7-2 Change in Flow-Adjusted Metals Concentrations Downstream of LAO at Station SS-07

Geometric Mean Decrease Total Decrease from

Constituent 1996 through 2005
1996 through 2000 2001 through 2005 (estimated)
Total Recoverable Arsenic
0,

Total Becoverable 589% 64% 85%
Cadmium
Total Recoverable Copper 76% 29% 83%
Total Recoverable Iron 55% 17% 63%
Total Recoverable Lead 66% 50% 83%
Total Recoverable Zinc 66% 72% 90%
Suspended Sediment 9% 46% 51%

Source: Sando et al. 2014, Table 4-1.

Based on the trend analysis summarized in Table 7-2, remedial actions, including the LAO ERA
and to a lesser extent other actions at BPSOU between 1996 and 2000, resulted in approximately
a 76 percent reduction in total recoverable copper. Expanding that period through 2005, a
reduction of 83 percent was realized. Furthermore, Sando et al. (2014) calculated an 80 percent
reduction in total recoverable copper load and a 60 percent decrease in arsenic and sediment
loads from 1996 through 2010. Overall, it can be estimated that the LAO removal action was
approximately 80 percent effective at reducing copper concentrations and loads.

Considering this, the bank and bed sediment removal is assumed to be effective at removing 80
percent of the reach load after recontamination has occurred. Uncertainty of this assumption will
be evaluated below by calculating exceedances based on 10, 25, 50, and 90 percent removal
effectiveness.

7.1.1.3 Reach Loading

Based on the loading analysis in the SWCR (EPA and MDEQ 2017), the second largest source of
total recoverable copper loading during normal high flow conditions occurs in the reach between
SS-05 and SS-05A (slag canyon). The reach upstream of SS-04 (Blacktail Berm/Visitor’s Center) is
the fourth largest source. These reaches are also sources of loading for other COCs, but copper
has the most exceedances of the chronic performance standard. Arsenic, iron, and lead have some
exceedances and will be evaluated along with copper. The largest load, the Metro STP, is not
considered part of this TE. The third largest load, SS-01, is the upstream compliance station
where Blacktail Creek enters the site.

Data presented in the SWCR (EPA and MDEQ 2017) showed a single exceedance for copper
occurred throughout 20 high normal and 10 base flow events at both SS-04 and SS-064,
respectively, from May 2011 through 2013. These exceedances reflect conditions following the
completion and stabilization of the BRW extension and the Golden Triangle removal action. More
exceedances of the copper chronic performance standard occurred at SS-07 due to loading from
the Metro STP, which as previously stated is not addressed by this TE. Although base flow
exceedances for copper (and lead) are limited, base flow is included in the summation of
exceedances.
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Reach loading between stations SS-01 and SS-5A was calculated for each normal high flow event
from 2011 through 2013, and the median loads are presented in Table 7-3. The difference in
loading from stations SS-01 to SS-05A has a median of 0.41 Ib/day and a geometric mean of 0.40
Ib/day. The reach load for each normal high flow event was reduced by the assumed 80 percent
effectiveness of the TE. The median of these reductions is 0.33 Ib/day, and the geometric mean of
these reductions is 0.32 1b/day. This reduction is subtracted from loads at downstream stations,
and a new load and concentration is calculated for each event. The mean of the new load and
concentrations are presented in Table 7-3.

Table 7-3 Load Reduction and Predicted Copper Concentrations following Sediment Removal based on
2011 through 2013 Data
Base Line Base Line Median Predicted Predicted
X Median Median Median
Median Total Load
Total Total

SE Rez«;\;r:rle Recoverable REETE Recoverable Recoverable

d
Copper Load Copper Load Copper
L
(ks/L) (b/day)  "P/9Y) Tibigay)  (ug/)

Total

SS-01 3.6 0.26 -- 0.26 3.6
SS-05A 7.1 1.0 0.33 0.31 3.5
SS-06A 7.4 0.60 0.33 0.40 4.3
SS-06G 6.9 0.73 0.33 0.49 4.5
SS-07 12.0 1.5 0.33 1.2 9.0

Note: Load calculations were conducted on underlying data, not median values presented herein.

The new concentration is then compared to the performance standard for each event, and the
number of predicted exceedances are summed. The same analysis is conducted for base flow, but
because few exceedances occurred from 2011 through 2013 and the loads between SS-01 and SS-
05A were relatively low, a load reduction predicted few exceedances. Only the resulting
exceedances at base flow are presented. This analysis assumes that all copper loading in this
reach during normal high flow conditions would be reduced by 80 percent following
implementation of the sediment removal TE.

The baseline concentrations, loading reduction, and predicted concentrations for total
recoverable copper following sediment removal are presented in Table 7-4. Table 7-4 shows the
baseline total recoverable copper concentrations from 2011 through 2013 at the following five
stations: SS-01, SS-05A, SS-06, SS-06G, and SS-07. One event was missing the discharge value,
making it unsuitable for loading calculations; therefore, the median baseline concentrations are
not identical to those presented in Table 7-3. Stations SS-04 and SS-05 were omitted from Tables
7-4 through 7-7 because the basis of the calculations, the total load reduction between SS-01 and
SS-05A, was already subtracted. Further parsing at SS-04 and SS-05 was not conducted. Although
the reach load between SS-01 and SS-05A was calculated and subtracted for each high flow event,
Table 7-4 only shows the median of these data. The predicted concentration following load
subtraction is presented along with the number of exceedances from 2011 through 2013. Finally,
the predicted exceedances at base flow are shown in Table 7-4. Adding the predicted normal high
flow exceedances with the predicted base flow exceedances provides the total number of
exceedances of the chronic performance standard over a period of nearly 3 years.
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Table 7-4 Predicted Chronic Copper Criteria Exceedances following Sediment Removal based on 2011
through 2013 Data

Normal High Flow Conditions Base Flow Bqth
Conditions
Base Line Predicted
Ll Baseline G Predicted Predicted Total_
. Total Total Chronic
Station Exceedances Exceedances Exceedances
Recoverable Recoverable er 3 Years er 3 Years Exceedances
Copper per 3 years Copper P P per 3 Years
(ne/L) (ne/L)
SS-01 3.6 1 3.8 1 0 1
SS-05A 7.1 2 3.5 1 0 1
SS-06A 7.4 3 4.8 0 1 1
SS-06G 6.9 1 4.8 0 0 0
SS-07 12.0 6 9.1 4 3 8

The three stations downstream of slag canyon (SS-054, SS-06A, and SS-6G) have zero to one
predicted exceedances per 3 years based on load reductions due to sediment removal. Given that
DEQ-7 specifies that one exceedance per 3 years on average is allowable, these stations are
generally predicted to meet the chronic performance standard at base and normal high flow
conditions with bank and bed sediment removals. It is important to note that the upstream
station (SS-01) also has an exceedance. The influence of upstream conditions is explored in
Section 7.1.1.6. The eight exceedances predicted every 3 years for station SS-07 reflect the Metro
STP as aloading source of copper, which is not addressed in this TE.

The baseline concentration, loading reduction, and predicted exceedances for total recoverable
arsenic following sediment removal are presented in Table 7-5. The sediment removal did not
significantly change the number of exceedances. This is consistent with the SWCR, which
indicated that the primary source of arsenic at normal high flow conditions is upstream of SS-01.
Since the applicable arsenic performance standard is a human health standard, no exceedances
are allowable.

Table 7-5 Load Reduction and Predicted Arsenic Concentrations following Sediment Removal based on
2011 through 2013 Data

Normal High Flow Conditions Base Flow
Base Line Baseline Median Predicted Predicted Predicted
Station Median Total Exceedances Load Median Total Exceedances Exceedances
Recoverable per 3 Years Removed Recoverable per 3 Years per 3 Years
Arsenic (Ib/day) Arsenic
(ng/L) (ne/L)
SS-01 4.4 3 - 4.4 3 0
SS-05A 5.5 3 0.18 4.2 3 0
SS-06A 5.0 3 0.18 3.9 3 0
SS-06G 5.3 3 0.18 3.6 2 0
SS-07 4.1 2 0.18 3.1 2 0

The baseline concentration, loading reduction, and predicted exceedances for total recoverable
iron following sediment removal are presented in Table 7-6. The sediment control TE resulted in
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one fewer exceedance at SS-05A but did not reduce the rate to the allowable one per 3 years.
Similar to arsenic, the SWCR indicated that the source of iron at normal high flow conditions is
upstream of station SS-01.

Table 7-6 Load Reduction and Predicted Iron Concentrations following Sediment Removal based on 2011
through 2013 Data

Normal High Flow Conditions Base Flow
Base Line . Predicted . .
Station Median Total Baseline Load Median Total Predicted Predicted
Exceedances Removed Exceedances Exceedances
HecoueiRle er 3 Years (Ib/day) HecoueiRle er 3 Years er 3 Years
Iron (ug/L) £ Y Iron (ug/L) £ £
SS-01 640 5 - 640 5 0
SS-05A 700 5 12.2 475 3 0
SS-06A 630 3 12.2 591 3 0
SS-06G 480 2 12.2 388 2 0
SS-07 320 2 12.2 301 2 0

The baseline concentration, loading reduction, and predicted exceedances for total recoverable
lead following sediment removal are presented in Table 7-7. The baseline exceedance rate was
low, and implementation of the sediment removal TE is predicted to reduce the number of
exceedances to zero at normal high flow conditions. The single exceedance at base flow involved
an anomalously high concentration and may not be representative of conditions at other times.

Table 7-7 Load Reduction and Predicted Lead Concentrations following Sediment Removal based on 2011
through 2013 Data

Normal High Flow Conditions Base Flow
Base Line Predicted
Station Median Baseline Load Median Predicted Predicted
Total Exceedances Removed Total Exceedances Exceedances
Recoverable per 3 Years (YLEW) Recoverable per 3 Years per 3 Years
Lead (ug/L) Lead (ug/L)
SS-01 0.51 0 - 0.51 0 0
SS-05A 1.7 2 0.085 0.70 0 0
SS-06A 1.8 0 0.085 0.93 0 1
SS-06G 1.7 0 0.085 0.79 0 0
SS-07 1.4 1 0.085 0.96 0 0

7.1.1.4 Time Frame

Because sediment removal is essentially an instantaneous action and improvements to surface
water are expected to occur during the next normal high flow condition event, evidence of the
reduction in loading is expected to occur within a short period. As described in Section 7.1.1.1,
although a recontamination event is estimated to occur once every 5 years, on average, the
deposition of clean sediments in between recontamination events is anticipated to result in
cleaner sediments overall. Therefore, the time frame to realize the results of this TE is short.
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7.1.1.5 Uncertainty

The predicted reductions in loading, resulting concentrations, and number of exceedances are
subject to several sources of uncertainty, the largest of which is the effectiveness. As discussed in
Section 7.1.1.2, an effectiveness of 80 percent load reduction for copper is used for this analysis.
The reference to the National Research Council (2007) described in that section indicated high
rates of COC mass removal is possible from dredging, but the actual results measured in various
ways, such as biotic population recovery, indicated much less success at a variety of dredge sites.
The translation from mass removal in sediment to total recoverable concentrations in surface
water might not be a direct relationship. The estimated value derived from the USGS (Sando et al.
