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N Please note that a pagination error occurred. In reformatting a scanned document
P (after the scanned file crashed on the day we were producing the document for the
: information repositories), we changed page numbers. Unfortunately, we missed a
significant error: page 39 proceeds to page 64. NO PAGES ARE MISSING: however,
o all subsequent pages are thus misnumbered. Interestingly enough, the table of
T contents accurately reflects the misnumbered pages. (What quality controll) Please
Lo forgive this error, and if any additional questions arise, please call Pam Hillery at

(406) 441-1150 ext. 246.
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PREFACE TO THE FIVE-YEAR REVIEW REPORT FOR THE SILVER BOW
CREEK/BUTTE AREA SUPERFUND SITE

The EPA’s Montana Office began preparing the Silver Bow Creek/Butte Area Superfund Site
Five-Year Review Report during late fall1997. Although five-year reviews of Superfund sites are
required by EPA headquarters directives to evaluate all operable units of a site, the Montana Office
believes that the two operable units of the Warm Sorings Ponds, the active and inactive areas, are
of great interest to the public. Thus, EPA concentrated its review on the ponds.

Initially, the period of record used to evaluate the ponds’ performance was January 1992
through October 1997, which coincided with the shakedown period. Through late 1997 and until
mid-1998, EPA conducted its review, gathering and analyzing all the information that was available.
While overall performance was deemed by EPA to be good to excellent, less than consistent
compliance was achieved for three surface water quality parameters: arsenic, copper and zinc. When
compared to State of Montana surface water qualitv standards, which were adopted by EPA as
performance standards and written into both records of decision, arsenic, copper and zinc
concentrations discharged from the ponds during the shakedown period failed to meet their
respective performance standards on a consistent basis. Over the five-year period under review,
arsenic and copper failed to meet standards approximately 15 percent of the time and zinc failed
approximately eight percent of the time.

However, another required aspect of the performance review, the protectiveness evaluation,
was also being conducted. The protectiveness evaluation was being conducted simultancously with
the Clark Fork River ecological risk assessment, Toxicity reference values, which were being
developed by EPA’s Duluth Laboratory scientists, in coordination with scientists representing the
Statc of Montana and a neutral panel of three distinguished aquatic toxicologists, required
considerable time and effort. The final toxicity reference values (both acute and chronic) for trout
were not developed until late November 1999. The public review draft of the Clark Fork River
ecological risk assessment was released in mid-December 1999. Thus, the protectiveness evaluation
for the Warm Springs Ponds was held in abeyance until EPA was certain that all information
contained in the risk assessment for the river was agreed upon and released to the public.

Having released the ecological risk assessment, which is undergoing public review, EPA now
is faced with releasing the five-year review report for the ponds, but lacking nearly two years of
additional performance data. EPA has decided to provide the updated information as an appendix,
as opposed to going back and attempting to incorporate the additional data into original graphs,
tables and figures. To do otherwise would require great expense in terms of both human and
financial resources.

Reviewers will observe that the two additional years of surface water quality performance
data (1998 and 1999) demonstrate that:

(a) arsenic chemistry remains about the same as during the shakedown period, where roughly
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one-third of the time performance standards cannot be met (however, no deleterious effect on aquatic
life);

(b) copper and mercury concentrations leaving the ponds rarely exceeded performance
standards (97 percent or more compliance); and

(c) zinc concentrations leaving the ponds were 100 percent compliant, as were cadmium,
iron, lead and total suspended solids concentrations.

These impressive results for surface water quality were achieved, in part, because of
operational improvements derived from experiences during the preceding shakedown period. Dam
safety, ground water and other performance requirements, which are of particular concern to

residents of the near-river portion of the valley and the City of Deer Lodge below the ponds, were
met at all times.




U.S. Environmental Protection Agency, Region VIII
Silver Bow Creeli/Butte Area Superfund Site Draft Final Five Year Review Report
With Emphasis on the Warm Springs Ponds Qperable Units

Clark Fork River Basin, Montana
March 2000

1.0 Introduction

Region VII of the U.S. Environmental Protection Agency (EPA) conducted a statutory five
year review of the Silver Bow Creek/Butte Area (SBC/BA) Superfund Site and prepared this report
pursuant to Section 121(c) of the Comprehensive Environmental Response, Compensation and
! Liability Act (CERCLA), as amended, and Section 300.430(f)(4)(ii) of the National Contingency
?' Plan (NCP). CERCLA requires EPA to conduct a review at least every five years at any site where
a remedial action, once initiated, results in any hazardous substance, pollutant, or contaminant
remaining at the site above levels that allow fo. unlimited use and unrestricted exposure.

Remedial action construction starts the clock for a site wide five ycar review. The Silver
Bow Creck/Butte Area site is divided into operable units to facilitate cleanup activities. The Warm
Springs Ponds operable units (the Active and Inactive Areas) were the first operable units to
complete records of decision (RODs) at the site, and thus remedial action at the Ponds (begun in
1992) triggered the five year review. As a result, the focus in this five year review report is the
Warm Springs Ponds operable units, because remedial actions included leaving and managing
hazardous substances on site. EPA has been evaluating information since carly 1997 in order to
complete this review. As construction is complete for the Warm Springs Ponds operable units, the

; review will focus on this area, Other operable units will also be described and reviewed, but the
! review will be less extensive, due to their status.

; Future five year reviews for the Silver Bow Creck/Butte Area NPL site will occur sequential
e ) to the signature date of this five year review (no later than 2005). However, Warm Springs Ponds
will not always be the focus or emphasis of said reviews; other operable units® progress will reccive

g more complete review as their cleanup activities accelerate. EPA expects that all operable units will

have final remedy decisions when the next five year review is due, and the agency will conduct an
(\ even more extensive review.

EPA conducted this five year review in accordance with EPA's Office of Solid Waste and
Emergency Response (OSWER) Directive No. 9355.7-02, entitled "Siructure and Components of
Five year reviews," May 23, 1991; Directive No. 9355.7-02A, entitled "Supplemental Five Year
Review Guidance," July 26, 1994; and Directive No. 9355.7-03A, entitled "Second Supplemental
. Five Year Review Guidance," December 21, 1995.! Region VIII evaluated whether the response
v actions at the SBC/BA operable units remain protective of public health and the environment.
Specifically, EPA evaluated whether the remedies selected and constructed are operating and
y
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"Because this review was substantially drafted prior to issuance of new EPA five year review guidance,
T‘“’ LPA headquarters directed Region 8 to use the cited guidance to complete this report.
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functioning as designed, that institutional controls are in place and are protective, and that original
cleanup levels remain protective.

~ Five yearreview reports summarize recent technical data obtained from monitoring, sampling
or testing, as well as a rationale supporting conclusions drawn from such data. Such reviews also
prescribe measures to correct any deficiency found. In the conduct of this five year review, Region
Vil reviewed all pertinent site documents, including decision documents, explanations of significant
differences, administrative orders, remedial design plans and reports, remedial action reports,
construction completion reports, and as-built drawings. EPA reviewed applicable or relevant and
appropriate requirements (ARARs), and on-site visits to all operable units of the site.

EPA reviewed state and federal ARARs promulgated or modified after the two Warm
Springs Ponds records of decision were isstied in September 1990 and June 1992, Subsequent to
their issuance, the State of Montana revised the water quality standards for total arsenic in all state
strearns and in all domestic and municipal drinking water wells, from 0.05 mg/ (total recoverable
analysis) to 0.C18 mg/l. Standards (ARARs) for ail of the remaining constituents identified by
Exhibit 5 of the 1991 administrative order, for protection of water quality, remain unchanged. Also
unchanged are the numerous standards for dan. safety, air quality, contaminated soils and mine
wastes, floodpiain and floodway management, preservation of historic and cultural resources,
wetlands, endangered species, and general and reclamation. The State modified an important
streambed protection regulation; however, the ROD standard meets the current State standard.

OSWER Directive (December 21, 1995) "encourage{s] Regions to leverage resources by
using potentially responsible parties (PRPs) to provide information for five year reviews." EPA has
done so, particularly in respect to the Warm Springs Ponds performance review, as the potentially

responsible party, the Atlantic Richfield Company (ARCO), is also the property owner and operator
of the facility.

Region VIII conducted an expanded Type fa review for this site. Type la five year reviews
are appropriate at sites such as the Silver Bow Creek/Butte Arca site, where remedial actions are
ongoing, construction is incomplete, and the site does not qualify as a completed Superfund site.
(See OSWER Directive No. 9355.7-02A.) EPA expanded this review, however, because (a) the site
has a number of complex operable units with considerable ongoing activity, and (b) completion of
site work will occur long past five years after initial work began.

The remainder of this five year review report provides a location description and history,
identification of remedial objectives, and summary evaluation of protectiveness factors for each

operable unit, with Warm Springs Ponds receiving special emphasis,
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2.6  Site Description and History

This site is in southwestern Montana, in the headwaters of the Clark's Fork of the Columbia
River, or more commonly Clark Fork River, and was originally named the Silver Bow Creek NPL
Site on September 8, 1983, It included approximately 28 miles of Silver Bow Creek, from Butte,

in Silver Bow County, downstream to the outlet of the Warm Springs Treatment Ponds, east of
Anaconda, in Deer Lodge County.

On July 22, 1987, EPA enlarged the site and amended its name. Large areas in and around
Butte were added and the site name became the Silver Bow Creek/Butte Area Superfund Site (52
Fed. Reg. 27,627). Shorily after, EPA enlarged the site by some 140 miles to include the Clark Fork
River from the outlet of the Warm Springs Treatment Ponds downstream to the head of Milltown
Reservoir near Missoula. (See Figure 1.)

Upper Clark Fork
Super.tund Sites

Qli!&own Reservoir Site
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Figure 1.
Silver Bow Creek/Butte Area Location Map
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The Montana Department of Health and Environmental Sciences (now, Department of
Environmental Quality) completed site characterization studies, some feasibility studies and the first
proposed plan for this site, the Warm Springs Ponds Proposed Plan of October 1989. As lead
agency for the site, MDHES (now DEQ) had responsibility for the Butte Metro Storm Drain, Butte
Reduction Works and Colorado Tailings, Rocker, all of Silver Bow Creek including the Warm
Springs Ponds, and the Clark Fork River to Milltown. EPA was lead agency for the Berkeley Pit
and remaining operable units or subunits of the Butte Area portion of the site.

Shortly after the Warm Springs Ponds Proposed Plan was issued, however, EPA became the
lead agency for all operable units and subunits except for Silver Bow Creek proper, which by then
had become known as the Streamside Tailings Operable Unit. Within 18 months, EPA shifted the
Clark Fork River Operable Unit from the Silver Bow Creek/Butte Area Superfund Site to the

Milltown Reservoir Sediments Superfund Site, a site for which EPA has been the lead agency since
its listing in 1983, That situation rerains true today.

Mining began in the region with the di.covery of gold in 1864 on Silver Bow Creek. By
1884, attention had shifted to silver and copper, and over 300 silver and copper (combined) mines,
at least nine silver mines, many mills, and at least eight open air smelters were operating in the Butte
area, The Anaconda Minerals Company or its predecessors owned and operated almost all of these
mines, mills and smelters. Mining, milling and smelting continued until 1982, when the Atlantic
Richfield Company, the successor corporation to the Anaconda Mincrals Company, closed the

Berkeley Pit operation in Butte. Montana Resources Inc. and others resumed mining and milling in
1986.

Over the major portion of this span of 130 years, mining, milling and related activities caused
massive contamination of water, soil and air in the Clark Fork River Basin. Contamination of Silver
Bow Creek occurred from the very outset of these activities, as mining, milling, smelting and other
wastes were dumped directly into Silver Bow Creek. Contamination of lower Silver Bow Creck and
the Clark Fork River was exacerbated by operations and massive releases from the Anaconda
Smelter, alarge mill and smelter operated by the Anaconda Minerals Company and its predecessors.

The wastes from these various sources deposited along Silver Bow Creek and the Clark Fork River.
Other sources of contamination include various railroad beds.

Around 1911, the Anaconda Copper Mining Company constructed an earth dam about 20
feet high near the confluence of Silver Bow, Willow, Mill and Warm Springs creeks. A settling
pond for mill tailings formed, but soon breached. Around 1916, slightly upstream of the first dam,
the Anaconda Company constructed a second earth dam about {8 feet high. These two dams created
Warm Springs Ponds 1 and 2. Much laier, between 1954 and 1959, a third dam was constructed
above Pond 2 by the Anaconda Company; a dam 28 feet high which formed Pond 3. Between 1967
and 1969, the second and third dams were each raised five feet.

Also around 1967, the Anaconda Company began intreducing a lime and water suspension
into lower Silver Bow Creek, above Pond 3, from the Anaconda Smelter. The addition of lime
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suspension raised the pH of the creek water to encourage precipitation of metals within the Warm
Springs Ponds. Prior to this action, the ponds functioned simply as settling ponds for tailings.
Today, the three ponds contain some 19 million cubic yards of tailings and sediments.

While adding a treatment component and raising berms, the Anaconda Company, around
1969 or 1970, in response to a request by the Montana Department of Fish and Game (now Fish,
Wildlife and Parks), constructed the Mill-Willow Bypass along the western aspect of the pond
system. The bypass channel was constructed in order to divert what was believed to be relatively
clean water, in Willow and Mill creeks, around the pond system and directly into the upper river.

Within a short period after construction of the bypass, however, the inlet of Pond 3 would
become plugged with debris during spring runoff events, causing Silver Bow Creek to break through
a fuse plug and flow into the bypass. Over several years of this phenomenon repeating itself, up until
1988 or 1989, iiic channel and banks cf the bypass became choked with tailings deposited by Silver
Bow Creck.

Throughout the 1980s, several fish kills were observed and recorded within the upper Clark
Fork River. The massive kill of July 1989, when an estimated 5,000 trout died from exposure to
contaminants along the lower bypass and upper river, directed much public attention toward the
ponds and bypass. Thunderstorm runoff from salt-encrusted stream side tailings deposits was
believed to be responsible for these fish kills.

Several months before, however, the State and EPA had already identified the Warm Springs
Ponds as a high priority area for immediate attention by Superfund. The dams were thought to be
highly susceptible to failure in a moderate to severe earthquake or flood. The Montana Dam Safety
Bureau warned that the dains might not withstand even a moderate carthquake. The potential was
high for the sudden release of a very large volume of water and sediments, should the dams fail. For

Decr Lodge, just 20 miles downstream, and for the entire Deer Lodge valley, the human safety risks
were high.

These significant issues and events set the stage for discussions between EPA and ARCO that
led to a July 1990 Administrative Order on Consent for the Mill-Willow Bypass Expedited Response
Action (also described as the Mill-Willow Bypass Non-time Critical Removal Action). Although
the action was intended to remove tailings and contaminated soils and sediments from the bypass,
other important aspects of this action involved the raising, strengthening and armoring of the dams,
and construction of a new bypass floodway for safe passage of large floods around the ponds. By
the end of that first year, 1990, the dams and floodway were safe,

Also by fall 1990, EPA, in consultation with the State, issued a Record of Decision for the
Warm Springs Ponds Active Area. This first Record of Decision (ROD) for the Silver Bow
Creek/Butte Area site adopted and carried forward the State's objectives, expressed in its 1989
Proposed Plan, for a cleanup of the ponds. In 1992, EPA signed a second record of decision for
Pond 1 and the area immediately below, called the Inactive Area ROD. Together, the two RODs
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dictated remedial activities to address dam safety and water treatment issues. The RODs also
established long term biological monitoring of the many species using the ponds as habitat.

Upstream, the Berkeley Pit was the subject of intense study resulting in a 1994 record of
decision. The Mine Flooding ROD called for inflow control, continued research into treatment
technologies, public education about the Pit, and eventual pumping and treating of Pit water when
the Pit water nears a specific elevation. In 1995, EPA and the State signed two RODs: Streamside
Tailings and the Rocker operable units. The remedy for Streamside Tailings is being implemented
in phases, with design for the first reach of the stream complete and initial construction completed
in 1999, The Rocker remedy was implemented pursuant to an EPA unilateral order, and is
undergoing final remediation steps, contingency evaluation, and operation and maintenance.

Other major response actions, such as the Lower Area One Expedited Response Action, the
Butte Stormwater TCRA, and the various Butte human health removal activities, have been
implemented by EPA. Two remedial operable units-West Side and Active Area-have just begun
RI/FS scoping activities, This review does not “ddress these actions.
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3.0  Overview of All Operable Units

Due to the ongoing work at several operable units, the following overview of all non-Warm
Springs Ponds remedial operable units is brief. Rocker OU is the exception: there, the remedial
action is largely complete. As the Rocker remedial action start occurred in 1997, EPA believes an
evaluation of the OU would benefit from a few more years of monitoring. However, an initial
statemenit of protectiveness is offered.

3.1 Butte Mine Flooding Operable Unit

Location

f The Butte Mine Flooding Operable Unit (BMFOU) is located in and near the cities of Butte
| and Walkerville, Montana. It consists of waters within the Berkeley Pit, the underground mine
' workings hydraulically connected to the Pit, the associated alluvial and bedrock aquifers, and other
contributing cources of inflow to the Berkeley Pit/East Camp System (Pit system). BMFOU is

within the Butte minings district in the upper Silver Bow Creek drainage and covers about 23 square
miles.

The Berkeley Pit is the major feature of the operable unit, containing about 30 billion gallons )
of contaminated water. The water is an acidic sulfate solution containing high levels of copper, zinc,
/ iron, lead, arsenic, aluminum, cadmium and sulfate. -Approximately 3,000 miles of underground
mine workings are hydraulically connected to the Pit. The West Camp System, located in the
southwest corner of the operable unit, is also part of the Mine Flooding OU. It is bulkheaded off
'5 from the Pit system and water levels are much higher.

Enforcement History and Actions

As noted above, the Butte Area was listed on the NPL when it was added to the original
Silver Bow Creek NPL site in July 1987. The BMFOU is part of the Butte Area.

On March31, 1989, EPA entered into an administrative crder on consent (AOC) with ARCO
and Dennis Washington (consenting potentially responsible partics, or PRPs) to implement a
response action, conducted under Superfund removal authority, to control the rising water in the
, West Camp system. This AOC required the PRPs to convey the West Camp water from the Travona
: Shaft to the Butte Metro Wastewater Treatment Plant. The AOC also required that a contingency
treatment plant be constructed if the Metro Plant can no longer accept the West Camp water. This
b action was implemented and is operating appropriately.
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A remedial investigation/feasibility study was initiated in July 1990 under an AOC with the
PRPs. The RI/FS was completed in 1994, The Record of Decision (ROD) was signed in September
1994, The ROD mandates several actions, including:
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Control and treat surface water inflow before discharge;

Keep water levels below an elevation of 5410 feet (the “critical water level”)

throughout the Pit system, and treat any water pumped out of the system before

discharge;

3. Maintain water levels below 5435' elevation in the West Camp system, and treat
West Camp waters through the Butte Metro Plant or an akernate plant if the Metro
Plant cannot continue to be used;

4, Institute a long-term, comprehensive monitoring program;

5. Produce a focused feasibility study 24 months prior to mine closure or when the Pit
system reaches 5260' elevation. Evaluate all existing and emerging technology to
provide EPA with information to select a final treatment technology for the Berkeley
Pit water; and

6. Implement an institutional control program to restrict use of contaminated

groundwater. Create and implement a public education program to inform the public

on the progress of the Mine Flooding project.

-

A unilateral administrative order (UAO) was issued to ARCO, Montana Resources Inc.,
ASARCO, and Dennis Washington on June 11, 1996 to implement the remedial design/remedial
action activities associated with the ROD.

Current Status

On April 15, 1996, the PRPs instituted the inflow control program by capturing and
integrating the Horseshoe Bend (HSB) flow into the mining process. About four million gailons per
day (mgd) is being used in the mining process. Excess lime is added to the diverted water and the
metals are precipitated in the Yankee Doodle Tailings Pond. The cost for treating the HSB water
is about $2.5 million per year. This program has rcduced the rate of rise in the Pit from
approxmiately 24 feet per year to about 12 feet per year. This increases the projected time until the
Berkeley Pit/East Camp System has to be completely maintained from 2013 until 2021.

The West Camp system continues to be controlled by pumping approximately 0.3 mgd to the
Butte Metro Plant.

The long-terni monitoring program began in 1996. This comprehensive bedrock aquifer,
alluvial aquifer, surface water, mine shaft, and process water monitoring system will continue in
perpetuity, and will be modified as necessary in the future.

The Berkeley Pit Public Education Committee was appainted by the Butte-Silver Bow chief
exccutive, and continues to perform outreach to the community to transfer information concerning
the Mine Flooding project. They publish an update on the Pit, the “PitWatch,” twice each year.

The water level in the Berkeley Pit as of January 2000 is at 5213’ clevation as measured at
the Anselmo Shaft. The Anselmo is the compliance point as it hus the highest water level. This is
about 197 feet below the critical water level. The water level in the system is projected to reach the
5410 elevation critical water level in 2021, Presently the time frame for the treatment technology
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review when the water level reaches the 5260 elevation critical water level is about 2008.
Institutional controls to prevent domestic use of contaminated groundwater have begun.

Statement on Protectiveness

Remedial action implementation continues to provide protection of human health and the
environment for the Butte Mine Flouding operable unit. Treatment of contaminated surface water
and groundwater as well as associated monitoring must continue in perpetuity for this protectiveness
toremain, Creation or expansion of treatment capability when the groundwater level approaches the
5410’ elevation is also very important for continuation of protectiveness.

3.2  Butte Priority Soils Onerable Unit RI/ES

Location

The Butte Priority Soils Operable Unit (BPSOU) includes most of the City of Butte and
Town of Walkerville. The contaminants of concern are defined as any potentially hazardous
metalloids or metals that could be associated with mining-related impacts (e.g. lead, arsenic,
cadmium, copper, and zinc). The ongoing RI/FS is focused on contaminants in soil/mine waste,

surface water and groundwater.

The purpose of the RUFS is to gather sufficient information to support an informed risk
management decision regarding remedial alternatives and ARAR compliance. The RI/FS objectives

are as follows:

Characterize the levels of arsenic and metals in soil material (i.e., soil, waste rock,
and other mining related materials), surface water, and groundwater contained within
the operable unit. From these characterizations, estimates may be made of the
quantity of impacted material that may require remediation as well as assessments of

environmental risks.

Characterize the sources of concern and the source-receptor pathways. These
characterizations will allow the sources to be eliminated or controlled in a way that
mitigates future human and environmental exposures.

The RVFS Work Plan was approved in May 1996. A great deal of data exists for the site and
additional data has been collected since the effective date of the Work Plan. However, additional
information is needed to completely characterize the site. Currently, the schedule calls for the
completion of the RI/FS in 2000 and a ROD in 2001,

Besides the on-going RI/FS for the BPSOU, the EPA, in consultation with DEQ, conducted
a number of Time Critical Removal Actions (TCRAs) or Expedited Response Actions (ERASs)
throughout the operable unit. There were a number of reasons for these actions,
the most important of these being the potential human health problems associated with direct contact

9
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with the lead in the mine waste and secondly, contamination of Silver Bow Creek duc to metals
associated with the storm water from the Butte Hill. These actions began in 1988 and are ongoing
today. Below is a summary of each of these actions:

Walkerville Time Critical Removal Action - 1988

EPA addressed 23 residential yards and 4 earthen basements. EPA relocated over 300,000
cubic yards of contaminated mine waste from a number of mine dumps to an on-site repository and
revegetated many acres of land to reduce soil erosion. Contaminants of concern included lead,
arsenic and mercury. This action also addressed metals entering Missoula Guich.

Timber Butte Time Critical Removal Action - 1989

This removal consisted of two residential yards and approximately 40,000 cubic yards of
contaminated mine waste from the Timber Butte Mill site and addressed metals entering Grove
Gulch. Contamizants of concern included lead and arsenic.

Priority Soils Time Critical Removal Action - 19..0-1991

- This action addressed 28 mine waste dumps located throughout Butte and Walkerville, 1t
also included a major portion of a railroad line which runs through Butte. The railroad was
contaminated from a concentrate spill. Contaminants of concern included lead and arsenic. This
action also addressed metals entering Missoula and Buffalo Gulches.

Colorado Smelter Time Critical Removal Action - 1992

-This action removed contaminated mine waste associated with the Colorado Smelter and
addressed metals entering Silver Bow Creek. The waste was located in an on-site repository.
Contaminants of concern included lead and arsenic. The action addressed mine waste located

adjacent to a residential area, whose residents used the Colorado Smelter area to play on in the
suminer and as an ice skating rink in the winter.

Anselmo Mine Yard/Late Acquisition/Silver Hill Time Critical Removal Action - 1992
This action addressed contaminated mine waste dumps located in residential neighborhoods
and also addressed contamination entering both Missoula and Buffalo Guiches.

Walkerville Priority Soils Time Critical Removal Action - 1994

This TCRA addressed four lead source areas (mine waste dumps) located in Walkerville.
The arcas were revegetated to prevent further storm water contamination.

Priority Soils Expedited Response Action - Began 1994 (ongoing)
Butte-Silver Bow County, with oversight and funding from ARCO, is abating lead in
residential homes, which includes lead in soils, paint, water, and dust. They are also capping and

reclaiming source areas above EPA’s selected lead action levels. This is a five year program and will
be evaluated in the Record of Decision.

Stormwater Time Critical Removal Action - Began 1995 (ongoing)

This action addresses storm water problems associated with the Missoula and Buffalo
Drainage. Nearly two miles of concrete channels have been poured in Missoula Gulch. Also three
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sedimentation basins are being constructed in the Gulch to prevent sediment from reaching Silver
Bow Creek. Since Missoula Gulch is the largest drainage on the Butte Hill, significant sediment
reduction should resuit. This action also includes the Kelley Mine Yard area. The Kelley Mine Yard
also contributes a great deal of sediment to the creek. Concrete channels were constructed in Buffalo
Gulch to control storm water. The Alice Dump (approximately two million cubic yards) was
partially removed and capped under this action and under the Priority Soils Expedited Response
Action,

Railroad Time Critical Removal Action - 2000 (Ongoing)

This action will address contaminated railroad beds and associated residential and
commercial areas throughout the operable unit. Contaminants of concern include arsenic and lead.
The action will also address storm water concerns associated with the contaminated railroad
material, This action should be completed in late 2000 or early 2001.

Manganese Stock Pile Time Critical Removal Action - 1992
This action removed several large piles of nianganese from near Silver Bow Creek to a stable
repository. This allowed the Lower Area One Expedited Response Action to proceed.

Lower Area One (LLAQ) Expedited Response Action

LAO includes the Colorado Tailings and Butte Reduction Works portions of the Butte
Priority Soils Operable Unit (BPSOU) of the Silver Bow Creek/Butte Area Superfund Site. Elevated
concentrations of heavy metals and arsenic have been observed in tailings, soils, surface water, and
groundwater within LAO. Approximately 70% of the metals loading to Silver Bow Creek occurs
within LAO,

In December 1991, EPA signed an Action Memorandum for a non-time critical removal
action (N-TCRA) to be conducted at LAO. The selected response action included: (1) complete
removal of accessible tailings and contaminated soils; (2) disposal of the contaminated materials at
a satisfactory repository; (3) replacement of the excavated materials with appropriate backfill; (4)
placement of a growth media over the site to facilitate the establishment of a productive and suitable
plant community; (5) realignment and reconstruction of Silver Bow Creek within the site boundary;
and (6) construction of a groundwater collection, extraction, and treatment system.

Beginning in 1993 and ending in 1997, approximately 1.4 million cubic yards of
contaminated material was removed from LAO. Most of the excavated area has been backfilled with
the exception of areas which were exempted under a Reduced Backfill Plan approved in 1997. The
reduced backfill area may or may not be backfilled pending the determination of how those areas will
be utilized later as part of the water management and treatment decision.

In 1997, the portion of Silver Bow Creek within LAO was realigned and totally
reconstructed. Growth media has been placed on all backfilled areas and seeded along with planting
of woody species. Groundwater and surface water was monitored for two years (1998 and 1999) to
characterize the resultant surface water and groundwater hydrologic regimes. This information will
be used to make decisions regarding the construction of the groundwater collection, extraction, and
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treatment system. Following the two years of monitoring, the final design report and reclamation
plan will be prepared and implemented, or the plan will be combined with the BPSOU ROD.

The LAO ERA is proceeding toward accomplishing project goals. Loading of metals to
Silver Bow Creek has been reduced and groundwater controls are being implemented. When a water
treatment technology is selected, collected groundwater will be treated before discharge to Silver
Bow Creek.

Statement on Protectiveness
As the Priority Soils RVFS is ongoing, EPA is unable to make a statement of protectiveness

at this time, The past and continued implementation of removal actions are addressing immediate
risks, and EPA will continue to move forward in implementing those actions.

33 Rocker Timber Framing and Treating Plant Operable Unit

Location and History

: The Rocker Timber Framing and Treating Plant operable unit (Rocker OU) covers
approximately 16 surface acres, and is located approximately 3 miles west of the community of Butte
and adjacent to the community of Rocker, Montana.

; The Rocker Timber Framing and Treating Plant was constructed in 1909 and operated until
the plant was closed in approximately 1957. The Anaconda Company, predecessor in interest to the
i Atlantic Richfield Company (ARCO), owned and operated the site. Initially, the facility treated
i mining timbers with a creosote solution. Subsequently, the facility began using arsenic trioxide
solutions for treatment, and this formulation became the primary treatment process up to the final
days of plant operation.

}l During the approximate 48 year history of plant operation, spilled process materials (arsenic
o trioxide powder), treated wood chip residues, and dripped or leaked process solutions {creosote and

' caustic heated arsenic brines) have resulted in contaminated soils throughout the plant site and
r\ significant groundwater contamination. Rocker wood treating wastes were also mixed with
P contaminated tailings and other mining waste washed downstream to Rocker from mining/sielting
- facilities in Butte.
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Stream monitoring during the Rocker remedial investigation did not demonstrate that there
is ongoing contaminant migration from the operable unit to Silver Bow Creck (Streamside Tailings).
Both the Rocker and Streamside Tailings cleanups will be coordinated to avoid duplication of effort.

In 1989, the State of Montana directed ARCO to remove contaminated soils and debris with
! concentrations exceeding 10,000 parts per million arsenic. Approximately 1,000 cubic yards of
! contaminated material were removed to a licensed disposal facility. Areas involved in the removal

. Wi action were subsequently covered with approximately one foot of "clean” fill material from a nearby
L
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off-site area. Nevertheless, materials exceeding the 10,000 parts per million (ppm) concentration
were identified at three locations remaining on the site.

A Record of Decision for the Rocker OU was signed in December 1995. During the 1996
field season, a field-scale pilot project was carried out to demonstrate the feasibility of implementing
the remedy. EPA selected aremedy with State concurrence that addressed surface soil, alluvium and
fill, and groundwater contaminated by wood treating compounds and mining waste. The ROD
provided general direction regarding the remedy as follows:

° Excavate and treat contaminated soils above 1,000 ppm arsenic;

o Dispose of treated soils in an on-site repository;

° Cover arsenic-contaminaied soils ranging from 380 ppm to 1,000 ppm remaining on site with
18 inches of clean soil and revegetate;

o Treat contaminated groundwater and rely on natural attenuation to achieve cleanup standards;

o Construct an expanded capacity water supply system for the community;

° Monitor and demonstrate that the requi.ements of the ROD have been met. Return the

groundwater resource to the community, and provide operation and maintenance of the
repository and soil covers; and

° Implement institutional controls to ensure non-residential use of the OU, and prevent
domestic groundwater use until cleanup is achieved.

After completing the design of the remedy in March 1997, groundwater and soil treatment
was initiated and completed in the period from April through October 1997. Further development
of groundwater resources was restricted to prevent migration of the contaminated groundwater into
the deeper high quality groundwater systems in the area. When it can be verified that the arsenic
plume has been controlled sufficiently to prevent the threat of further migration, the restrictions on
groundwater development will be lifted for some of the aquifers.

Remedial Objectives

The primary objective of the groundwater portion of the remedy was to prevent further
contamination of high quality groundwater resources in contact with the plume of arsenic-
contaminated water, Included in this objective is the goal of returning the groundwater resource to
the community at the earliest opportunity to allow further development. A second long-term
objective is to reduce arsenic concentrations within the area of the arsenic plume to levels suitable
for drinking water,

The primary objective of the soil treatment is to prevent further releases of arsenic into the
groundwater or into Silver Bow Creek. The soil remedy is also designed to prevent human health
risks for occupational use and to remove contaminated materials from contact with the groundwater
or the stream and store them long-term in a tepository.

All major elements of the final remedy at the Rocker OU are nearly complete.
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o Groundwater concentrations of arsenic in the range of 1,000 to 32,000 parts per billion (ppb)
were reduced to an average concentration of 30 ppb after treatment;

° Concentrations of arsenic in treated soil were at least ten times lower than necessary to allow
disposal on the site;

o The Rocker water supply has been expanded to almost double its original capacity, including
a water storage tank to meet peak periods of water demand.

Statement on Protectiveness

The Rocker Operable Unit cleanup is nearly complete. Some operation and maintenance
activities, includinrg monitoring, began in November 1997, and EPA is discussing a more complete
operation and maintenance plan with the responsible party. Most remedial objectives have been
attained, such as reduction in plume concentrations and protection of uncontaminated aquifers. EPA
will continue to monitor the site, and may invoke udditional work or contingency measures to meet
cleanup standards in groundwater and insure that the plume does not migrate. EPA certifies that the
remedy for this operable unit remains protective of human health and the environment because of
the presence of the alternative water supply and the institutional controls which prevemt
contaminated groundwater use. However, continued monitoring, further institutional control
implementation, and aggressive operation and maintenance activities are required.

34 Streamside Tailings Operable Unit

Location and History

The Streamside Tailings Operable Unit (SST OU) is a part of the Silver Bow Creek/Butte
Arca NPL site located between the towns of Butte and Anaconda, Montana. The Montana
Department of Environmental Quality (DEQ) is the lead agency for the OU, which includes Silver
Bow Creek from the Lower Area One in Butte 24 miles downstream to the inlet of the Warm Springs
Ponds. The SST OU includes not only Silver Bow Creck, but also the mining wastes along the
stream and in the adjacent floodplain and railvoad beds.

Wastes from mining, milling and smelting facilities once located in Butte and along Silver
Bow Creek have been washed down the creek for more than 100 years. These wastes, primarily
tailings, contain high levels of arsenic, and metals such as cadmium, copper, lead, mercury, and zinc.
At the time the ROD was signed, it was estimated that 2,500,000 to 2,800,000 cubic yards of tailings
and contaminated soils cover about 1,300 acres. In some areas, the tailings are several feet thick.
The largest single tailings deposit, 160 acres, lies near the town of Ramsay and is known as Ramsay
Flats. The tailings are largely unvegetated. Silver Bow Creek also contains tailings and is devoid

of most aquatic life.
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J Groundwater concentrations of arsenic in the range of 1,000 to 32,000 parts per billion (ppb)
were reduced to an average concentration of 30 ppb after treatment;

® Concentrations of arsenic in treated soil were at least ten times lower than necessary to allow
disposal on the site;

. The Rocker water supply has been expanded to almost double its original capacity, including
a water storage tank to meet peak periods of water demand.

Statement on Protectiveness

The Rocker Operable Unit cleanup is nearly complete. Some operation and maintenance
activities, includiny monitoring, began in November 1997, and EPA is discussing a more complete
operation and maintenance plan with the responsible party. Most remedial objectives have been
attained, such as reduction in plume concentrations and protection of uncontaminated aquifers. EPA
will continue to monitor the site, and may invoke auditional work or contingency measures to meet
cleanup standards in groundwater and insure that the plume does not migrate. EPA certifies that the
remedy for this operable unit remains protective of human health and the environment because of
the presence of the alternative water supply and the institutional controls which prevent
contaminated groundwater use. However, continued monitoring, further institutional control
implementation, and aggressive operation and maintenance activities are required.

34 Streamside Tailings Opzarable Unit
Location and History

The Streamside Tailings Operable Unit (SST OU) is a part of the Silver Bow Creek/Butte
Area NPL site located between the towns of Butte and Anaconda, Montana. The Montana
Department of Environmental Quality (DEQ) is the lead agency for the OU, which includes Silver
Bow Creek from the Lower Area One in Butte 24 miles downstream to the inlet of the Warm Springs
Ponds. The SST OU includes not only Silver Bow Creek, but also the mining wastes along the
stream and in the adjacent floodplain and railroad beds.

Wastes from mining, milling and smelting facilitics once located in Butte and along Silver
Bow Creek have been washed down the creek for more than 100 years. These wastes, primarily
tailings, contain high levels of arsenic, and metals such as cadmium, copper, lead, mercury, and zinc.
At the time the ROD was signed, it was estimated that 2,500,000 to 2,800,000 cubic yards of tailings
and contaminated soils cover about 1,300 acres. In some areas, the tailings are several feet thick.
The largest single tailings deposit, 160 acres, lies near the town of Ramsay and is known as Ramsay
Flats. The tailings are largely unvegetated. Silver Bow Creek also contains tailings and is devoid

of most aquatic life.
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Remedial Objectives

In November 1995, EPA and the Montana Department of Environmental Quality, as lead
agency, signed a ROD. The ROD was modified by a 1998 Explanation of Significant Differences.
The major components of the remedy are:

° Removal of tailings/impacted soils from the floodplain where (a) they are saturated by
groundwater; (b) in-place treatment would not be effective due to thickness of tailings or lack
of buffer material between the tailings and groundwater, or (3) treated tailings/impacted soils
could be eroded into Silver Bow Creek. Excavated tailings/impacted soils will be placed in
mine waste relocation repositories outside of the floodplain, or transported to the Opportunity
Ponds disposal area.

° Fine-grained in-stream sediments located in depositional areas are to be removed and placed
in repositories with the excavated tailings/impacted soils. After removal of contaminated in-
stream sediments, the channel bed and s’ ‘eambank will be reconstructed.

. All contaminated railroad materials that pose a risk to human health or the environment will
be excavated, treated, and/or capped. Excavated railroad materials will be placed in the
repositories.

° No separate remedial action is planned for ground water or surface water. Remedial

activities for SST OU tailings/impacted soils and for sources of contaminants upstream or
offsite under other cleanup actions are expected to reduce contaminant releases to
groundwater and surface water with the goal of ultimately attaining State water quality
standards.

° The ROD called for an institutional controls program which will be coordinated through a
joint effort of the Butte-Silver Bow and Anaconda-Deer Lodge local governments.

Summary of the Remedial Action

Under a unilateral order issued by the Agencies in April 1996, ARCO proceeded with design
of the remedy. In the spring of 1997, ARCO refused to do further design work until they were given
credit for what they believed were restoration elements of the remedy. In May 1997, EPA and DEQ
took over responsibilities for the design and implementation of the remedy.

An Explanation of Significant Differences was released in September 1998. In April 1999,
asettlement between ARCO, EPA, and DEQ was finalized which provided $80 million plus interest
for the remediation of the SST OU. A Final Design Report for Reach A of Subarea | was finalized
in June 1999. Reach A is the first mile and a quarter beginning ai the easiern most Interstate 90
bridge and continuing to just above Rocker. Construction of Reach A began in September 1999 and
is expected to be completed in 2000. Design of the remedy for the next one mile is currently under
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way and will began in the summer of 2000. DEQ anticipates a ten year implementation schedule for
the remedy.

Statement on Protectiveness

The remedy is in the initial stages of being implemented. Modifications or improvements
cannot be recommended at this time. The current remedy as described in the Final Design Report

and Explanation of Significant Differences is expected to be protective of human health and the
environment.
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40  Remedial Objectives for the Warm Springs Ponds

In its Proposed Plan for the Warm Springs Ponds (October 1989) the State of Montana
identified objectives to guide the selection of a remedy and to be attained once the cleanup was
completed. These remedial action objectives were:

(2)

For pond bottom sediments, the remedial objective is to prevent releases of pond
bottom sediments due to earthquakes or floods. The Montana Department of Natural
Resources and Conservation dam safety requirements have been identified as the
applicable standard. The standard requires protecting the ponds to fractions of a
probable maximum flood and to the maximum credible earthquake.

{(b) For surface water, the remedial objectives are to:

()

(d)

(1) meet ambient water quality standards established pursuant to the Montana Water
Quality Act for arsenic, cadmium, lead, mercury, copper, iron and zinc at a
compliance point just above the uefined starting point of the Clark Fork River, and
to comply with discharge standards for the Pond 2 discharge after implementation of
the Warm Springs Ponds response actions and the upstream cleanup actions.

(ii) prevent ingestion of water within the operable unit above the Montana Public
Water Supply Act's maximum contaminant levels for arsenic, cadmium, lead,
mercury and silver, and above established reference doses for copper, iron, lead, zinc
and cadmium. Also, prevent ingestion of water containing arsenic concentrations
that would cause risk greater than one chance in 10,000 to one chance in 10,000,000.

(iii) inhibit the migration of tailings from the Mill-Willow Bypass to the Clark Fork
River in order to reduce the potential for future exceedences of ambient water quality
standards in the Clark Fork River.

(iv) inhibit the migration of tailings from the upper reaches of Silver Bow, Mill and
Willow creeks to the Clark Fork River in order to reduce the potential for re-

contamination of the Mill-Willow Bypass and future exceedences of ambient water
quality standards in the Clark Fork River.

For tailings deposits and contaminated soils, the remedial objective is to reduce the
potential for direct hurnan contact, inhalation, and ingestion of exposed tailings and

contaminated soils posing excess cancer risks above one chance in 10,000 to one
chance in 10,000,000.

For ground water, the remedial objective is to reduce the levels of arsenic, cadmium
and other contaminant concentrations in the groundwater of the Pond 1 area to
achieve compliance with ground water maximuri contaminant levels.
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In its Proposed Plan, the State recognized and emphasized that the Warm Springs Ponds are
"part of a larger picture.” The State noted that "All threats to human health and the environment at
Warm Springs Ponds can be attributed to contamination which has migrated to the Ponds from
upstream sources," and "While surface water contamination upstream from the ponds likely will be
reduced by future cleanup actions, until then and for the foreseeable future, that surface water will
require treatment to reduce its toxicity as it flows downstream into the Clark Fork River." The State
concluded: "Therefore, source control measures in some instances and migration management
measures in other instances will need to be used to achieve the Superfund statutory mandate of
assuring permanent protection of human health and the environment."

EPA concurred with the State then, and has since become increasingly more aware of the fact
that the Warm Springs Ponds are the most downstream component of a very complex Superfund site.
In this situation, the need for upstream source control measures cannot be overen:phasized.
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5.6  Summary of Response Actions for the Warm Springs Ponds

Three response actions have been completed at the Warm Springs Ponds: The Mill-Willow
Bypass Expedited Response Action, Warm Springs Ponds Active Area Remedial Action, and Warm
Springs Ponds Inactive Area Remedial Action. In accordance with EPA directives for five year
review reports, a summary of the response actinn is required. In this instance, three response actions,
each involving numerous components for implementation, are summarized.

5.1  Mill-Willow Bypass Expedited Response Action

The Mill-Willow Bypass Expedited Response Action was conducted pursuant to an
Administrative Order on Consent (Docket No. CERCLA-VIII-90-15). This consent order was signed
by EPA and ARCO on July 3, 1990. Two amendments were agreed upon by the parties (January 25,
1991, and June 12, 1991). The consent order and accompanying work plan, as twice amended, called
for an expedited response action (non-time critical removal action) to raise, strengthen and armor
the dams (berms) adjacent to the bypass; upgrade in.ct and outlet structures; construct spillways and
flood ways to allow safe passage of flood flows around the ponds; and remove tailings and
contaminated soils and sediments from the bypass.

52 Active Areca Remedial Action

The Warm Springs Ponds Active Area Remedial Action was conducted in response to the
Record of Decision of September 1990, as modified by an Explanation of Significant Differences
in June 1991. The modification created and separated the active and inactive areas, and deferred a
decision for the inactive area for one year. Thus, the September 1990 Record of Decision, as
modified, and the Administrative Order for Remedial Design and Remedial Action (effective date
October 25, 1991) apply to the active area. The active area remedy may be summarized as follows:

(a) Allow the ponds to remain in place; Ponds 3 and 2 will continue to function as
treatment ponds until upstream sources of contamination are cleaned up and
standards can be met without treatment;

(b) Raise and strengthen all pond berms according to specified criteria, which will
protect against dam failure in the event of major earthquakes or floods, and increase
the storage capacity of Pond 3 to receive and treat flows up to the 100- year flood;

() Construct new inlet and hydraulic structures to prevent debris from plugging the

Pond 3 inlet and to safely route flows in excess of the 100-year flood around the
ponds;

(d)  Comprehensively upgrade the treatment capability of Ponds 2 and 3 to fully treat all
flows up to 3,300 cubic feet per second (cfs;100-year peak discharge) and construct
spillways for routing excess flood water into the bypass channel;

19




A

(e) Remove remaining tailings and contaminated soils from the Mill-Willow Bypass,

consolidate them over existing dry tailings and contaminated soils within the Pond
1 and Pond 3

berms and provide adequate cover material which will be revegetated;

69) Reconstruct the Mill-Willow Bypass channel and armor the north-south berms of all

ponds to safely route flows up to 70,000 cfs (one half of the estimated probable
maximum flood);

® Flood (wet-close) all dry portions of Pond 2; and
(h)  Establish surface and ground water quality monitoring systems and perform all other

activities necessary to assure compliance with all applicable or relevant and
; appropriate requirements.

This remedy selected for the Warm Springs Ponds Active Area is composed of a series of
remedies, or elements. It represents a synthesis of the State's and EPA's original Alternative No. 3,
] as described in the 1989 Proposed Plan, and ARCO's Alternative No. 3A. This synthesis of remedies
| was adopted following months of review and consultation with the State of Montana, ARCO,
| affected communities and other stakeholders.

B
B

53 Inactive Area Remedial Action

The Warm Springs Ponds Inactive Area Remedial Action was conducted in response to the

i Record of Decision of June 1992. The unilateral administrative order issued in 1993 required ARCO

‘ to implement the remedy, and defined a new performance standard for controlling contaminated

ground water within the inactive area. The administrative order for Remedial Design and Remedial

T iy Action, for the inactive area, became effective on July 19, 1993. The inactive area remedy may be
4 summarized as follows:

_ | (a) Remove all tailings and contaminated soils from the adjacent portion of the bypass
/ r“\ i channel and from the area below Pond 1 not planned for wet-closure. Consolidate
Loy the wastes over existing dry tailings within the western portion of Pond 1;

0gs CHO3=¥ EBAILVELS

b) Modify, or enlarge if necessary, the adjacent portion of the bypass channel to sately
route flood flows up to 70,000 cfs, which is one-half the estimated probable
| maximum flood (PMF) tor the combined flows of Silver Bow, Willow and Mill
| creeks. Soils and gravels that have copper concentrations below 500 mg/kg and meet
geotechnical requirements will be used for raising and strengthening the existing
berms and constructing new berms;

cecl

(© Raise, strengthen and armor with soil cement the north-south aspect of the Pond 1
berm. In accordance with specified state safety standards for high hazard dams and
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for the protection of human health and the environment, the reconstructed berm must
withstand the estimated maximum credible earthquake (MCE) for this area. In
addition, the reinforced berm must be constructed to withstand flood flows up to
70,000 cfs (0.5 PMF) in the enlarged bypass channel;

Stabilize the east-west aspect of the Pond 1 berm. The reconstructed berm must
withstand a maximum credible earthquake for this area, thus protecting against the
movement of contained pond bottom sediments or tailings into the uncontaminated
or wet-closed areas below Pond 1 in accordance with specified state dam safety
standards, and for the protection of human health and the environment;

Extend and armor the north-south aspect of the Pond 1 berm approximately 2,400
feet in a north-northeasterly direction. This extended berm will be constructed to
provide maximum credible earthquake protection and the ability to withstand one-

half the estimated probable maximum flood (70,000 cfs) in the adjacent bypass
channel;

Relocate the lowermost portion of the bypass channel and convert the present
channel into a groundwater interception trench. The relatively straight reach of the
bypass channel, from the apex of the ¢xisting Pond 1 berm to the historic Silver Bow
Creek channel, will be relocated north of the extended berm. The entire reach of the
bypass channel that is adjacent to the inactive area will be reconstructed, reclaimed
and restored to a more natural, meandering condition. Other excavated areas will be
reclaimed and restored to their natural condition;

The converted groundwater interception trench will be deepened and pumps will be
installed to allow for a pump-back system. Intercepted water that fails to meet
specified standards will be pumped back to the active area for treatment. Monitoring
wells and surface water quality

monitoring stations will be placed at strategic locations;

Construct wet-closure berms to enclose the submerged and partially submerged
tailings and contaminated soils. Within the eastern portion of Pond 1 and along the
historic Silver Bow Creek channel below Pond 1, these smaller berms will create a

series of cells, which when flooded will vary in depth from a minimum of one foot
to a maximum of six feet;

Chemically fix (immobilize) the tailings and contaminated soils, now enclosed by
smaller berms, by incorporating lime and lime sturry onto or into them;

Flood the wet-closure cells with water adjusted to a pH greater than 8.5 and maintain
proper water surface elevations in the wet-closure cells;

Cover the dry tailings and contaminated soils within the western portion of Pond [
with two inches of limestone, 12 inches of fill, and six inches of a suitable soil cap.
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This dry-closed area will be contoured to control runoff and seeded with native
vegetation; '

Construct a runoff interception system along the east side of the inactive area. This
system will prevent floods originating in the eastern hills from entering the wet-
closure cells. It will be designed to intercept one-half the probable maximum flood,
which is estimated to be 8,500 cfs at its peak. A collection system or other engineered
solution will be constructed to prevent excessive sediments from entering the Clark
Fork River immediately below;

Install toe drains along the armored berms and construct a collection manifold for
both the active and inactive areas. The water collected will be pumped to the active
area for treatment if it exceeds final point discharge standards specified in

Attachment 5 to the Warm Springs Ponds Active Area Unilateral Administrative
Order;

Implement long-term ecological monitoring. By means of an unbiased set of
measurements, this monitoring effort will concentrate on the effects of biological
systems living in contact with metals in the water and substrate of ponds and
wetlands environments. The results will validate or invalidate the decision to

chemically fix, wet-close and contain in place the exposed and submerged tailings
and contaminated soils; and

Implement institutional controls to prevent residential development, swimming,
domestic well construction, and disruption of dry-closure caps.

54  Response Actions at the Warm Springs Ponds are Interim Actions

The response actions selected and implemented for the Warm Springs Ponds, including the
Mill-Willow Bypass, Active and Inactive areas, are considered interim actions. However, they are
not interim remedies, or actions, in the usual sense, Interim remedies usually address only portions

of contaminated areas, or sites. Thus, interim remedies may not be the final response action for a
particular site or set of circumstances.

The interim remedies selected for the Warm Springs Ponds utilize permanent solutions to the
maximum extent practicable. The selected remedies are interim actions for the following reasons:

(a)

(b)

Hazardous substances will remain on site and require long-term management in
place;

The selected remedics employ innovative methods for reducing or eliminating threats
to human health and the environment, which will re quire monitoring over time to
evaluate effectiveness; and
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()  Contaminated source areas upstream and up gradient have direct implications on the
effectiveness and permanence of any remedy, or combination of remedies, selected
for the Warin Springs Ponds.

Figure 2 illustrates the major features described above and identifies the water quality
sampling sites within the pond system.
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6.0 Summary of Performance Standards and Requirements for the Warm Springs Ponds

The 1991 and 1993 administrative orders for remedial design and remedial action (EPA
Docket No. CERCLA-VIII-91-25 and EPA Docket No. CERCLA-VIII-93-23) define the
performance standards and requirements that applied during remedial action construction, and
performance standards and requirernents that apply currently during post construction operation and
maintenance (O&M). All of these performance standards and other requirements fall into one or
more of the following categories:

Air-related Performance Standards. These standards pertain to lead and particulates
in ambient air, opacity requirements, and general air quality requirements (primarily
during remedy construction). Points and times of compliance are specified.

Occupational Health and Safety Standards. These standards are intended to limit
exposures to hazardous substances and dust.

Ground Water Performance Standards. These standards pertain to the construction
and maintenance of wells, prevention of pollution or prevention of spread of
pollution, and long-term monitoring for compliance.

Surface Water Performance Standards, These standards pertain to the prevention of
the spread of pollution of surface water and long-term monitoring of discharges for
compliance.

Contaminated Soils and Mining Wastes Standards. These standards regulate the
handling and disposal of soils and wastes and specify dry-closure requirements.

Floodplain and Floodway Management Act Standards. These standards provide for
protection of the floodplain and for flood controls and safety plans.

Natural Streambed and Land Preservation Act Standards. These standards are
designed to minimize soil erosion and stream bank sloughing, and their attendant
sedimentation of streams, lakes or reservoirs.

Historic Features Preservation Standards. These standards preserve and protect
features possessing historic, cultural or scientific significance.

Wetlands Protection Act Standards. These standards minimize or prevent loss of
wetlands and specify requirements for wet- and dry-closure cells.

Endangered Species Protection Standards. These standards specify mitigative

measures, in place primarily during construction, to protect threatened or endangered
species.
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Standards for Reconstruction, Reclamation and Restoration. These standards pertain
principally to the bypass channel and floodway reconstruction. They specify dredge
and fill requirements, the application of sound geomorphic principles in design and

construction, restoration of terrestrial and aquatic habitat, and revegetation
requirements.

L Standards for Disposal of Hazardous Substances.

Dam Safety Standards. These standards specify berm construction requirements
to protect against failure during large floods or earthquakes.

Exhibit 4 of the 1991 administrative order for remedial design and remedial action defines
performance standards and other requirements for the active area in specific terms. Points of
compliance and times of compliance are specified for contaminant-specific standards. Location-
specific and actic.i-specific standards are also identified. Exhibit 5 of the 1991 administrative order
for remedial design and remedial action defines the performance standards for point source

discharges from the active area, including effl .ent limitations, monitoring requirements and
reporting requirements. -

Exhibit 4 of the 1993 administrative order for remedial design and remedial action defines
performance standards and other requirements for the inactive area in specific terms. Contaminant-
specific, location-specific and action-specific requirements and standards, primarily for ground
water, are defined in Exhibit 4. All three of the exhibits discussed here, for both the active and

inactive areas, are appended to this report (appendices C, D, and E). Reviewers are urged to refer
to these three exhibits.
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7.0  Areas of Compliance and Noncompliance

As discussed in the Introduction, directives for five year reviews require EPA to review and
evaluate whether the selected remedy, following remedial action construction, is operating and
functioning as specified in the Record of Decision and as designed. In the case of the Warm Springs
Ponds, the selected remedy is an array of rcmedies, involving an expedited response action, two
records of decision, and two design processes.

In order to evaluate the operational and functional aspects of this array of remedies, two
fundamental questions were considered:

(a) Were the remedies specified by the Records of Decision carried out and fully
implemented?

(b) Are all performance standards or other requirements being met consistently?

In respect to the first question, to which the answer is yes, all actions specified by the Records
of Decision were compared to and evaluated in terms of the responses that were implemented by
ARCO, with EPA oversight. Sections 7.1 and 7.2, which follow, list each ROD-required action and
identify the response actions that were constructed and implemented.

In respect to the second question, to which the answer is partially no, performance standards
were compared to and evaluated in terms of measurements taken over the past five years. Section
7.3, which follows, identifies which standards are being met consistently and which standards are
not being met consistently.

7.1  Responses Implemented to Satisfy Actions Required by Records of Decision

The several actions required by the Records of Decision and remedial design processes were
examined individually, with each action being compared to the responses implemented.
Collectively, the required actions and responses implemented were intended to satisfy the
performance standards and other requirements identified above. However, as will be explained,
some of the performance standards are not being satisfied consistently, despite the fact that the
remedies were constructed as specified.

A. Required Action: Remove all tailings and contaminated soils from the Mill-Willow Bypass,
consolidate them over existing dry tailings and contaminated soils within the Pond 1 or Pond 3
berms and provide adequate cover material which will be revegetated.

Response Implemented:

. Mill-Willow Bypass Removal Action

® Cleared all trees and brush

® Stockpiled suitable topsoil

@ Diverted Mill Creek and Willow Creek into Silver Bow Creek
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Hemorandum to Scott Browm
Hay 9, 1994
Page 4

12) Sheot 4-1, Station 1400 and Sheet i-4, Statiom 22¢86. The
pipaline sheuld have valved draine lecated nuar theee locations to drain
the low points in tho pipeline, vhen required for maintenance/inspection.

13) Sheet 4~7. The intake piping to the pump station may receive
sufficiont flow velocities to vwarrant the ure of thrust blocking at the
angle poimts or thrvst restraints on the flexible couplings. The design
cilculations for this piping sbould be checkid to assure that the flexible
couplings will not suffer separaticn under thy thrusts inveolved.

14) Showts 4-7, (or Specification Sectiom 02225). Details of the
thrust blocking noted for the 90_degree radius should be provided, either
on.the Drawings or in the Specificaticas.

15) Sheet C-1. It is suggested that the outlet structures for all of
the vet closure cells should be equipped with trash racks (similar to the
Pond 1 outlet) to avoid debris plugging iam the outlet structures or outlet
pipes. 1In addition, at least one concrete seepage collar or filter
diaphragm should be provided around the HDPE outlet pipes in the berms
downstream from the outlet structures. Even at the lov heads available,

‘exosion of backfill material around these pipelines is possible due to

their flexibility and surface smoothness.

16) Shoet C-2. Consideration should be given to the use of butterfly
or plug valves as igolation valves on each of the pump discharge lines,
rather than Imife gate valves. The butterfly or plug valves provide more
flexibility in operations eince they can be used to throttle flows, if
necessary, to achieve flow bslancing.

17) Shoet C-3. Tho suction vessels for the pumps mmet be equipped
with vents to allovw introduction of air in this application; otherwise the
suction head required for proper pump operation msy not be available under
8ll conditions of flow. In addition, without adequate venting, transients
in the intake piping could cause severe operational problems.

18) Sootion 02210. This section must include a prohibition against
¢loaring and grubbing in areas of high quality wetlands as noted in

comunents #1 and 7,

19) Sectlion 02220, Paragraph 3.02B. The material to be used to
roplace over-excavatud material should be stated within this section of
the specifications.
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Hemorandum to Scott Brown
H&Y 9, 1994
Page 5

20) Sectiom 02620, Paragraph 2.01C. This paragrapbk is inconsistent
vith the D:av;ngs. The specificatione call out J"X1” co:xugatxons for CHMP

.over 36" in diameter, while the Drawings (Sheet 3-16) call out 5°X1°

corrugations for the 66" CHP. Also note previous comment # 2.

21) Section 09900, Paragraphs 4.012 and 4.02. The paint thiclmess
should be called out on the basis of Minimum Dry Film Thickness (MDFT),
rather tham wet £ilm thicknsss. There iz no cenvenient methed for
confirming conformance with the specifiscations using wet film thickness,
vhereas a simpl: hend-held gauge can be used to confirm dry film
thiclkness.

22) Sectionm 09935. This soction should include a coating for
submerged metal surfaces. A coal-tar epoxy with an epoxy primer is
norually used in thess applicatioms. In addition, a repair procedure for
the coal tar epoxy coating (following welding if tho initisl coating is
shop applied) should be specified.

23) Sectiom 11240, Paragrapk 2.01. The Net Positive Suction Head
(NPSH) roquirements foxr the pumpback pumps at the critical flov parameters
should be specified since the design calculations shovw that there is
little safety factor for NPSH included im the desigm.

Please call if you bave any questions.
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APPENDIX J
October 25, 1997 - December 31, 1999

DAILY FINAL STANDARD
EXCEEDENCE SUMMARY
Constituent No. of No. of Exceedences % of
Measurements Exceedences
TSS 228 0 <1
pH 277 6 3
Arsenic 228 81 36
Cadmium 228 0 <1
Copper 228 7 3
Iron 228 0 <1
Lead 228 0 <1
Mercury 228 2 1
Zinc 228 0 <l
MONTHLY AVERAGE FINAL STANDARD
EXCEEDENCE SUMMARY
Constituent No. of No. of % of
Measurements Exceedences Exceedences
TSS 27 0 <1
Arsenic 27 10 37
Cadmium 27 0 <1
Copper 27 0 <l
Iron 27 0 <1
Lead 27 0 <1
Mercury 27 0 <l
Zinc 27 0
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