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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




R b o L2 e s T 2t e -

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.

..... LT

ip e e b




003 FALLVYLSININGY

&%

i st i e e

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;
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(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.

g ]



el

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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Constructed dewatering and sedimentation controls
Excavated 435,000 cubic yards of tailings and associated soils from bypass
Conducted soil sampling and analysis to confirm borrow material suitability

Constructed 25-acre dry closure, including cap with 2-inch layer of crushed lime rock
covered by 18 inches of soil; revegetated

>0 06 8

Phase HI Construction

Excavated 123,600 cubic yards of tailings and associated soils from area around Pond 3 iniet
Conducted sampling and analysis

Constructed dry-closure within Pond 3 above pool level

e o™

Phase IV Construction

Excavated 13,000 cubic yards of tailings and associated soils downstream of Pond 2
Stockpiled wastes within Pond 1 for dry closure

e ew

B. Required Action: Reconstruct the Mill-Willow bypass channel and armor the north-south berms

of all ponds to safely route flows up to 70,000 cf. (one-half of the estimated probable maximum
flood).

Response Implemented:

1. Mill-Willow Bypass Removal Action

s

. Stabilized and raised 3.8 miles of dikes with 376,500 cubic yards of embankment fill

@ Constructed embankment drainage system

9 Placed 124,700 cubic yards of soil-cement slope protection along Pond 3 and 2 dikes

® Excavated bypass flood plain and constructed a temporary bypass channel and sediment
catchment ponds

(]

Flushed sediment from temporary channel into sediment catchment ponds

2. Phase IV Construction

©® Extended north end of the bypass channel dike, in conjunction with Pond 2 outlet channel
and drop structure, including embankment toe drain and soil-cement
® Reconstructed, reclaimed and restored the bypass channel and flood plain by the following
actions:
Constructed temporary downstream sedimentation controls near the bypass
spillway;

Mass graded the new bypass flood plain configuration;

Constructed a meandering channel (150 cfs backfill capacity), including pools
and riffles; added length to channel;

Constructed 24 new wetlands ponds, some with islands;

Placed topsoil;

Seeded and planted selected species of willows, sedges and flood plain
vegetation.
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C. Reguired Action: 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.

Response Implemented:

1. Phase III Construction

L4 Constructed Pend 3 inlet structure with eight slide gates, trash rack, baffled discharge apron,
and downstream flow measurement weir

@ Constructed 1,950 feet of approach channel to inlet structure, including containment dikes,
fuse plug, and emergency overflow spillway (west dike)

o

Constructed 1,800 feet of flood-containment dikes at south end of Pond 3 with soil-cement
slope protection (to tie into east hills slope)

D. Required Action: Raise and strengthen 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 - the 100-year flood;

Response Iinplemented:

1. Mill-Willow Bypass Removal Action
o Stabilized and raised 3.8 combined miles of berms; height of dike established based on

greater of criteria for flood protection within bypass or flood containment within pond
system

2. Foundation Preparation

@ Excavated weak, compressible soils to underlying competent sand and gravel at the
downstream toes of Pond 2 and Pond 3

© Opened local rock quarry and 3.5-mile haul road

© Lined excavated areas with filter fabric

@

Backfilled with rock from quarry or soil-cement screening operation

3. Phase HI Construction

® Raised and strengthened the original Pond 2 and Pond 3 east-west berms, or dams
© Constructed internal drainage zone between the original dam face and new toe berm and
raised embankment

4. Phase IV Construction

e Raised and strengthened the original Pond 2 Dam at the service spillway area
@ Constructed an internal drainage zone between the original embankment and new raised
embankment

E. Required Action: Comprehensively upgrade the treatinent capability of Ponds 2 aad 3 to fully
treat all flows up to 3,300 cfs (100-year peak discharge) and construct spillways for routing excess
flood water into the Mill-Willow Bypass channel:
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Response Implemented:

1. Phase III Construction

@ Constructed 1,950 feet of approach channel to inlet structure, including containment dikes,
fuse plug, and emergency overflow spillway to bypass

Constructed a Pond 3 inlet structure designed to limit peak inflow to system

Constructed Pond 3 emergency spillway (700-ft broad-crested weir structure)
Constructed bypass spillway structure at the northwest corner of Pond 3

Constructed Pond 3 outlet structures designed to limit peak outflow to Pond 2 to level
providing acceptable treatment

o686

2. Phase IV Construction

& Consirucied divider dike between Silver Bow Creek and Mill and Willow Creeks upstream
of the Warm Springs Ponds (several miles of dike)

& Upgraded Pond 2 service spillway

2 Constructed Pond 2 service spillway outlet channel including reinforced concrete box culvert
and energy dissipation drop structure

® Constructed Pond 2 emergency spillway (370-ft broad-crested weir overflow structure)

@ Raised and modified Pond 3 west and east outflow channel dikes and connected west channel
with the east channel

® Installed a flow control and measurement weir structure between Pond 3 and Pond 2

3. Active Area Remedial Action Treatment Construction
® Fixed treatment capacity for Silver Bow Creek influent up to the 100-year flood
L Removed pre-existing lime feed facilities
®  Constructed new hydrated lime slurry feed system, with:
18-ton storage silo (flood stage)
90-ton storage silo (normal stage)
Lime feed, slurry mixing, and water and slurry piping systems
Aeration blower and dust collector systems (blower building)
Electrical and inotor control center
Process monitor and operations control system
Emergency power generation
® Constructed auxiliary facilities:
Water supply wells
Influent sampling and flow measurement
Mixing baffle system
Downstream pH monitoring
Sanitary facilities (maintenauce/garage building) and septic system
© Installed environmental (water quality and weather) monitoring and data collection stations
on Pond 3 and Pond 2 dams

F. Required Action: Flood (wet close) atl dry portions of Pond 2, o, if not wet closed, dry close and
revegetate contaminated portions.
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Response Implemented:

1. Active Area Remedial Action Earthwork Construction

® Constructed wet-closure system, including two 70-acre wet-closure cells separated by the
Pond 2 inlet channel, wet-closure inlet channels, five outlet structures, and two 1-acre nesting
islands;

L Dry-closed two additional sites including a total of 4.5 acres

L Constructed a Rainbow Bridge site access spur dike and wildlife and historical site
observation deck (Historic Preservation Standards)

® Raised Pond 2 operating level to provide additional treatment and to flood additional tailings

not otherwise wet or dry closed (lime contingency plan during filling)

G. Required Action: Allow the ponds to remain in place; Ponds 2 and 3 will continue to function
as treatment ponds until upstream sources of contamination are cleaned up.

Response Implemented:

This required action was satisfied by responses described above and by adequate hydraulic capacity
to process design inflows, routing of excess flows, and raising, stabilizing and armoring berms.

H. Required Action: Remove all contaminated soils from the adjacent portion of the bypass channel
and from the area below Pond 1 not planned for wet-closure. Consolidate the wastes over existing
dry tailings within the western portion of Pond 1.

Response Implemented:

1. Phase I Inactive Area Construction

@ Removed tailings (5,200 cubic yards of tailings and associated soils along Pond 1, stockpiled
within Pond 1)
e Conducted confirmation soil sampling and analysis

2. Phase II Inactive Area Construction

© Removed tailings (3,000 cubic yards of tailings and associated soils during construction of
the relocated bypass channel; removed all tailings in 15-ft wide area beyond the upper edge
of the new channel bank)

] Conducted confirmation soil sampling and analysis to confirm the absence of tailings along
the upper 2,000 feet of new channel where no tailings were encountered during construction.

3. Phase IV Inactive Area Construction
@ Removed tailings and constructed dry closure (removed tailings and associated soils near
pumping station and dry-closed these wastes within the Pond 1 dry-closure area)

I._Required Action: Modify, or enlarge if necessary, the adjacent portion of the bypass channel to
safely route flood flows up to 70,000 cfs, which is one-half the estimated probable maximum flood
{PMF) for the combined flows of Silver Bow, Willow and Mill creeks.
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Response Implemented:

1. Phase I Inactive Area Construction

o Conducted Mill-Willow bypass earthwork (excavated bypass floodway to required grade
along Pond 2 dike)

Conducted lower bypass earthwork (graded the floodway transition and excavated the bypass
channel below Pond 2 discharge)

e

J._Required Action: Raise, strengthen and armor the north-south aspect of the Pond 1 berm. In
accordance with specified state safety standards for high hazard dams and 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 chanuel.

Response Implemented:

1. Phase IV Inactive Area Construction

L Installed soil-cement slope protection on the Pond 1 dike as far downstream as necessary to
protect against erosion in floods up to the 0.5 PMF

K. Required Action: 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, anc for the protection of human
health and the environment.

Response Implemented:

1. Phase IV Inactive Area Construction
@ Stabilized the eastern third of the Pond 1 dam with an [,800-foot long toe berm consisting

of a rockfill foundation, drainage/filter zones with a subdrainage pipe network and ballast
fill

L. Required Action: 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.

Response Implemented:

1. Phase IV Inactive Area Construction

L Placed soil-cement slope protection on the Pond 1 dike and flood extension dike as far
downstream as necessary to protect against erosion in floods up to the 0.5 PMF
2 Constructed flood extension dike, extending 2,500 fee’ toward the east hills with a 700-foot

long wing dike extending toward the east hills

sy




M. Required Action: Relocate the lowermost portion of the bypass channel and convert the present
channel into a ground-water interception trench. The relatively straight reach of the bypass channel,
from the apex of the existing 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.

Response Implemented:

1. Phase I Inactive Area Construction

9 Constructed Mill-Willow bypass temporary sediment controls (sedimentation control
facilities within the Mill-Willow bypass extended from Active Area Phase I sedimentation
pond to north end of Pond 1 dike ahead of reclamation)

® Constructed Mill-Willow bypass channel enhancements (channel improvements along Pond
1 to the upper drop structure)

2. Phase I Inactive Area Construction

@ Extended and relocated the bypass channel. Constructed 2,500 feet of new meandering
channel, including channel excavation, two riprap drop structures, a buried riprap erosion
cutoff, and channel bank stabilization using riprap, bio- and geofabrics, and willow plantings

e Constructed temporary sediment controls for use during construction

3. Phase III Inactive Area Construction

® Constructed Mill-Willow bypass earthwork (Station 140400 to Station 066+00 except
enhancements and revegetation)

Phase IV Inactive Area Construction
Decommissioned temporary sediment control facilities
Constructed a groundwater interception trench. Excavated a 2,300-foot long, 5 to 20-foot
deep trench up gradient of and parallel to the flood extension dike, with a deepened sump
area at the east end.

e o>

N. Required Action: 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. While the pumpback system is in
place, a hydraulic gradient standard will be attained. Monitoring wells and surface water
performance standards will be met.

Response Implemented:

1. Phase I Inactive Area Construction

e Constructed Pond 2 toe ditch (2200 feet long, downstream of Pond 2 dam, deepened sump,
pumps, piping, valving, and controls for temporary pumpback to Pond 2)

] Lowered the water level under the Pond | dry closure, reduced pore pressures in the
embankment, to assure hydraulic gradient standard is met
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.2.  Phase IV Inactive Area Construction

e Constructed Pond 2 toe-ditch outlet (reinforced concrete, stoplog controlled, outlet structure
connected with the toe drain manifold to eliminate need for temporary pumpback)

o Connected the Pond 1 toe ditch with the north wet-closure cell as part of the groundwater
gradient control and interception system.

@

Constructed pumpback system. Deliver to Pond 2 for treatment, the combined inflows of
groundwater seepage, Ponds 1 and 2 toe ditch flows, the soil-cement toe drain manifold flow,
and the lower wet-closure discharge.

Pump station capacity, 22 cfs

7,600-foot long 32-inch HDPE pipeline

Inlet trash rack, a traveling screen

Installed four pumps with provision for a fifth

Deepened section of groundwater interception trench as sump
® Installed zroundwater monitoring system
Nine monitoring wells along interception trench
Six piezometers along the Pond 1 ‘ike and reconstructed lower bypass

Staff gauges in bottom of the interception trench, Pond | and Pond 2 toe ditch,
relocated bypass channe!

O. Required Action: Construct wet-closure berms to enclose the submerged and partially submerged
tailings and contaminated soils. Within the eastern portions 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.

Response Implemented:

1. Phase IV Inactive Area Construction
L] Constructed lower wet closures. Wet-closure system below Pond 1 includes three wet-

closure cells with associated dikes, stoplog controlled overflow-type outlet structures, and
1-acre nesting islands in each cell

o Constructed Pond 1 wet closure. Inlet and outlet structure and dike between the Pond 1 wet
and dry closures

THO003Y SAILVELSININGY

P. Required Action: Chemically fix (immobilize) the tailings and contaminated soils, now enclosed
by smaller berms, by incorporating lime and lime slurry onto or into them,

Response Implemented:

1. Phase IV Inactive Construction

® For chemical fixation, minimized pH shock to existing vegetation during initial flooding
e Added lime slurry to wet closures to increase the pH to 9.5

® Monitored pH of pooled water to minimize pH shock to vegetation

® Water retained until pH stabilized and acceptable metals concentrations monitored
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Q._Required Action: Flood the wet-closure cells with water adjusted to a pH greaier than 8.5 and
maintain proper water surface elevations in the wet-closure cells.

Response Implemented:

1. Phase IV Inactive Construction

® Constructed hydraulic facilities. Outlet and inlet structures connecting Pond 2, Pond 1 and
each lower wet closure in series

L Water level controls in each wet closure regulate flow through system

® Operation and maintenance over the life of the system will assure this requirement is met

R._Required Action: Cover the dry tailings and contaminated soils within the western portion of
Pond 1 with two inches of limestone, 12 inches of fiil, and six inches of a suitable soils cap. This
dry-closed area will be contoured to control runoff and seeded with native vegetation.

Response Implemented:

1. Phase Il Inactive Area Construction

® Completed Pond 1 dry closure. Dry-closure cover, including local grading for surface
drainage control, riprapped dike between the Pond 1 wet and dry closures. Cover consists
of 18 inches of soil over two inches of crushed limerock. Entire area vegetated

S. Required Action: Construct a runoff collection and outflow system within Pond 1. This system
will allow floods originating in the eastern hills to flow into Pond 1, but not compromise the integrity
of the wet and dry closures. It will be designed to receive one-half the probable maximum flood,
which is estimated to be 8500 cfs at its peak.

Response Implemented:

1. Phase IV Inactive Area Construction
® East Hills Runoff Control Facilities.
Twin 60-inch CMP’s from dry closure to bypass
12-inch outlet to interception trench
Flood flow release control provisions in the Pond 1 inlet and outlet structures
Riprapped dike between Pond 1 wet and dry closures

T. Required Action: Install toe drains along the armored berm and construct a collection manifold
for both the active and inactive area north of Station 164, as determined in preliminary remedial
design. The water collected will be pumpea either to Pond 2 or Pond 3 for treatment if it exceeds
final point source discharge standards.

Response Implemented:

1. Phase I Inactive Area Construction
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e Installed toe drain manifold system. System from Station 164+00 to the Pond 2 service
spillway discharge channel consisting of horizontal drain extensions, tee fittings, buried
manifold pipe and associated manholes

2. Phase IV Inactive Area Construction
L Installed toe drain manifold extension. Extended 2,376 feet to groundwater interception
trench, including connection with Pond 2 toe ditch outlet pipe

U. Required Actign: 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.

Response Implemented:
e Ecological monitoring implemented in accordance with the 1995 Biomonitoring Work Plan

for the Warm Springs Ponds, prepared Ma; h 1995 and EPA-approved June 13, 1995

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

Response Implemented:

1. Institutional Controls being implemented are:

@ Long term management including conservation easement

@ A county permit development system, preventing residential development at the Warm
Springs Ponds (designated for recreational and open space use only)

L] Controlled groundwater area established through DNRC-established permanent potable
water well ban within the two operable units

@ Administrative orders and as-built documents and plans filed with County of Deer Lodge.

L Signs posted to ban swimming.

7.2  Response Actions Satisfy Requirements for Construction

Response actions summarized in Section 7.1 were conducted by ARCO, the respondent,
under extensive EPA enforcement oversight. Response actions were conducted over a period from
July 1990 through September 1995. Beginning with the Mill-Willow Bypass Expedited Response
Action in 1990 and 1991, and continuing through remedial action construction for both the active
and inactive areas in 1992 through 1995, EPA has determined that ARCO has met all remedial action
construction requirements that were set forth in the two Records of Decision (1990 and 1992) and
three administrative orders (1990, 1991 and 1993). See Appendix I -- letter from EPA to ARCO
concerning initial remedial action construction completion, dated September 29, 1995,
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While remedial action construction requirements have been met, and EPA has determined
that every reasonable effort has been made by ARCO to construct the remedies such that all
requirements and performance standards would be met, in fact, some performance standards for
limitations on surface water quality discharges have not been met consistently. Additionally, one
performance standard for controlling groundwater flow was not met.

Therefore, much of the remainder of this Five Year Review Report will focus on an
evaluation of these two aspects of overall pond performance which fail to achieve consistent
compliance with performance standards. All other performance standards described in Section 6.0
above (e.g. standards for air quality, contaminated soils and wastes, flood plain protection, stream
bed protection, wetlands protection, endangered species protection, historic features preservation,
riparian reclamation, hazardous substances disposal and, most important, dam safety) have been met,
or are being met, completely and consistently.

7.3  Results of Performance Monitoring

An extensive set of data for the Warm Springs Ponds allowed EPA to evaluate performance.
A discussion of the monitoring results follows.

7.3.1 Dam Safety and Stability

A principal driving force behind the decision to undertake an expedited response action at
the Warm Springs Ponds, beginning in 1990, was a warning issued in 1989 by the Montana Dam
Safety Bureau: The dams were deemed unsafe and the bureau warned that a moderate earthquake
or flood might cause them to fail. For the City of Deer Lodge, some 20 miles downstream, and for
the upper Deer Lodge valley, the human safety risks were unacceptable.

Thus, throughout design and construction associated with the expedited response action and
remedial actions for both the active and inactive areas, and continuing into long-term operations and
maintenance, dam safety and stability have been of paramount concern for EPA. Refer to Sections
5.0 through 5.3 above, which identify the numerous response actions required. The majority of
response actions relate in some manner to dam safety and stability, hydraulic structures, flood ways
and floodplain management, and management of impoundments.

The performance requirements for dam safety and stability are extensive. The most
comprehensive description of performance requirements is presented in the two records of decision.
See Attachment to Part I of the September 1990 Record of Decision and Attachment 2 to Part I of
the June 1992 Record of Decision. Within these two attachments the following major categories of

requirements are described:

a. Requirements for waier conservation and flood control projects, including such
projects intended for pollution abatement;
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b. Requirements for dikes, berms, embankments, impounding reservoirs, and other
watercourse improvements;

c. Requirements pertaining to protection of floodways up to the 100-year return interval
flow;
d. Requirements for and limitations on construction of projects within a 100-year

floodplain, including consideration for wildlife enhancements;

e. Requirements for design inflow, or safe passage of one-half the estimated probable
maximum flood (0.5 PMF);

b

Requirements for wet- and dry-closures, including handling, disposal and
management of waste within impoundments and floodplains;

2. Requirements for hazardous substances during construction; and
h, Requirements for inspections and general reporting for dam construction and
reservoir operations.

Numerous provisions of the Montana Dam Safety Act, Floodplain and Floodway
Management Act, Natural Streambed and Land Preservation Act, Resource Conservation and
Recovery Act, and other applicable, or relevant and appropriate requirements pertain to and define
the performance requirements for dam safety and stability at the Warm Springs Ponds. Additionally,
design criteria developed and published by the former Soil Conservation Service and Bureau of
Reclamation, regarding freeboard and wave runup for small and intermediate-sized projects, apply
here. During every phase of design and construction, attention to the details of meeting these
requirements and standards was thorough.

Refer to the attached correspondence from EPA to ARCO regarding Completion of Initial
Construction. EPA's determination that initial construction completion requirements were met, and
sometimes exceeded expectations, was a demonstration that all performance requirements for dam
safety and stability, during response action construction, were also met or exceeded.

Refer again to Section 7.1, Responses Implemented to Satisfy Actions Required by the
Records of Decision. Section 7.1, in addition to comparing required actions with responses
implemented, provides a comprehensive checklist of constructed features that need to be inspected
on aregular basis. The guidelines for inspections and maintenance of constructed facilities--mainly
facilities designed for dam and reservoir operations--are found in the October 1995 Operations and
Maintenance Plan for the Warm Springs Ponds, Section 9.2. The facilities requiring regular
inspection and maintenance are:

a. embankments, including dams, dikes and berims;
b. hydraulic structures, including gates, orifice plaics, trash racks, and weirs;
c. wet and dry closure cells;
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d. water conveyance structures and channels;
€. embankment monitoring devices and staff gages; and
f. Mill-Willow bypass constructed features, including the upstream divider dike.

Dam safety inspections of constructed facilities are conducted once each year. During the
first three years of Phase I Operations and Maintenance several interim inspections were conducted,
either at EPA's request or at ARCO's discretion, in addition to the annual inspections.

The regular, annual dam safety inspections are conducted by teams of engineers who
designed the facilities and oversaw construction, ARCO officials, EPA officials and oversight
contractors representing EPA, and Montana Dam Safety Bureau officials. Over a period of a few
to several days each year, virtually every feature is critically inspected, photographed, entered into
a record log, and described in detail in an annual report. Each of the annual inspections conducted
to date has resulted in maintenance requirements, or repairs and upgrades, including installation of
embankment slope riprap for erosion protection and major repairs of portions of thie main berms,
through which seeps had developed.

The annual dam safety inspection for 1978 considered several recommendations made
following the 1997 annual inspection. See Table Al-New Maintenance and Monitoring
Requirements, which was excerpted from the 1997 Annual Inspection Report. Tables Al and A2,
which follow, served as a partial checklist for the 1998 dam safety inspection.
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Table Al - New Maintenance and Monitoring Recommendations

No.

Noe. Description

Comments

Schedule

Pond 3

97R-5

Wave Erosion on Upstream
Slope - Figure 97-6-11
illustrates wave erosion near the
telephone pole west of the east
abutment (30, 3, SE); wave
erosion was also noted from the
DF-53 pin to the monitoring
building at the east outlet (30, 4,
NE)-see Figure 97-6-12-and at
200 feet west of the corner (30,
4,NE).

Regrade, place Type A and

Riprap

Fall 1997

97R-6

Sparse Trees on Upstream Slope
- Some trees were noted on the
upstream slope of Pond 3 Dike.
It is recommended that they be
removed.

FWR71028

Fall 1997

97R-7

Erosion Rills on Downstream
Slope - Erosion rills were noted
near the east abutment on the
downstream side of the road (30,
3, SE).

Place top soil and
revegetate.

Fall 1997

97R-8

Willows in Bypass Spillway ~
Willows were noted in the
Bypass Spillway Channel; they
should be removed to avoid flow
restriction, (see Figure 97-6-19
and 97-6-23).

FWR71028

Fall 1997

97M-4

Exposed Geo-fabric Near the
Toe on East End of Hog Hole
Pond - Figure 97-6-7 shows the

exposed geo-fabric.

Place top soil and
revegetate.

Fall 1997




Table Al - New Maintenance and Monitoring Recommendations

Ne.

No. Description

Comments

Schedule

Pond 3 cont.:

97M-5

Rodent Holes on Downstream
Slope - Abandoned gopher holes
were observed 100 feet east of
the east outlet, 12 feet down
from the dam crest, and 300 feet
east of the east outlet, 8 feet
down from the crest (30, 3,
NW). Another rodent hole was
observed at a location
approximately 6 ¥ telephone
poles east of east outlet, at the
toe (30, 3, NW). These holes
will be filled in.

FWR71028

Fall 1997

Erosion on Access Road -
Erosion was noted on the access
road on the east side of the west
outlet. The erosion is on the
downstream shoulder of the
berm, approximately 150 feet
west of the corner (30, 4, NE).

Repair/Restore

Fall 1997

Pond 3 Approach Channel

97R-9

Cutting Along Toe of
Dowustream Slope on East Dike
- During the inspection, cutting
was noted along the toe of the
east side of the East Pond 3
Approach Channel dike; the
ditch that has formed as a result
should be repaired.

Place top soil and
revegetate.

Fall 1997

Channelization on Downstream
Slope of East Dike -
Channelization was observed in
two areas along the east side of
the East Dike, (See Figures 97-
4-21 and 97-4-22).

Place top soil and
revegetate.

Fall 1997




Table Al - New Maintenance and Monitoring Recommendations

Ne.

Ne.,  Description

Comments

Schedule

Pond 3 Inlet Channel

97R-22

Cracking on Crest of East Dike -
Surface cracking was observed
on the west side of the crest of
the east dike, just downstream of
the water treatment plant.

Repair/Restore

Fall 1997

97R-23

Erosion of side of channel,
(formerly 95-19).

Partial repair made in

1997. Extend riprap down

to first baffle on east side
of channel.

Fall 1997

Pond 3 Bypass Spiillway

97R-29

Potential for Channel Erosion
Downstream of Spiliway - The
channel immediately
downstream of the Pond 3
Bypass Spillway should be
armored to prevent cutting on
the outside of the meander (see
Figures 97-3-17 and 97-3-18).

Repair/Restore

Spring 1998

97R-30

Willows noted near the intake
structure should be removed.

FWR71028

Fall 1997

97M-32

Soil-Cement Erosion - It was
noted that the soil-cement was
eroding from both the north and
south edges of the dam toe (on
the downstream side).

Repair/Restore

Fall 1997

GHEOIZd IAILVALSINIRTY

97M-33

Guily Formation - A gully is
forming on the dike immediately
south of the Spillway, as shown
in Figure 97-3-12,

This will be addressed as
part of the 1998
Revegetation Program,

Spring 1998

JES

97M-34

Erosion Along West Edge of
Structure, (see narrative),
formerly 96-11).

This will be addressed as
part of the 1998
Revegetation Program.

Spring 1998
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Table Al - New Maintenance and Monitoring Recommendations

Ne.

No.  Description

Comments

Schedule

Pond 3 Inl

et Dry Closure

97R-17

Sparse Vegetation at the Pond 3
Inlet Area Dry-Closure - There
has been a loss of vegetation in
an area of about 1/8 acre. This
area, shown in Figure 97-2-25, is
located on a downhill slope
where erosion could occur; the
area shou!d be revegetated. In
addition, other areas where
equipment has traveled
throughout the dry-closure have
sparse vegetation and should
also be revegetated.

FWR71027

Fall 1997

Pond 3 Ea

st Qutlet Works

97M-35

Crack in Concrete Impact Basin
- A crack was observed on the
right wing wall below the fence
post at the concrete impact
basin. This crack is documented
in Figure 97-6-10.

FWR71028

Fall 1997

Pond 3 Upper Siphon

97R-34

Flow Obstruction at Upper
Inverted Siphon - The flow in
the upper inverted siphon inlet is
being obstructed by a large
chunk of wire-reinforced
concrete. The concrete needs to
be removed.

FWR71028

Fall 1997
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Table Al - New Maintenance and Monitoring Recommendations

No.  Description

Comments

Schedule

Upstream Embankment Erosion
(see Figures 97-6-1 and 97-6-3)
- Wave and/or ice action has
eroded portions of the upstream
side of the embankment.

Moderate to severe vertical cuts .

were noted on the west side of
the slope. Rip rap is missing or
sparse, except at the outlet,
where new rip rap was placed
after the 1995 inspection; this rip
rap was noted to be in good
condition.

Regrade, place Type A and
Riprap

Fall 1997

Erosion Rills on Crest and
Access Road - Erosion rills were
noted on the embankment crest
(19, 3, NE) and on the access
road to the old seep sump pump
(19, 2, SW).

Regrade, place Typs A

Fall 1997

Erosion at Spillway and Outlet -
Erosion was noted at the north
side of the culvert near the road
and on the downstream sides of
the roads on the west side of the
sampling building.

Regrade, place Type A

Fall 1997
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Table Al - New Maintenance and Monitoring Recommendations

Ne.

No.  Description

Comments

Schedule

Pond 2

97R-4

Soil Accumulation at Drop Inlet
- The soil that has accumulated
on the top of the walls of the
drop inlet stop logs should be
removed.

FWR71028

Fall 1997

97M-1

Excessive Vegetation on
Upstream Slope of Pond 2
Dam/bike - Excessive
vegetation was noted along the
shoulders of the dike. Gary
Fischer of the DNRC
recommended mowing along the
shoulders and removing woody
vegetation, as well as monitoring
cattail growth and removing
cattails as needed, to facilitate
more thorough inspections in the
future.

Regrade, place Type A and
Riprap

Fall 1997

Pond 2 Inlet Channel

97R-24

Erosion on Upstream Slopes of
West and East Channel Dikes -
Moderate erosion was noted on
the upstream slope on the West
Wet-Closure side (the west
channel dike), and sloughing was
observed on the upstream slope
of the east channel bank,
upstream of the measurement
weir (30, 1, NE).

Regrade, place Type A and
Riprap

Fall 1997

97R-25

Erosion on Upstream Slope of
Dike Between East Wildlife
Pond and Pond 3 West Outlet
Channel - Erosion was noted on
the dike between the east
wildlife pond and the Pond 3
outlet channel where the dike
narrows (30, 1, NE).

Regrade, place Type A and
Riprap

Fall 1997
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Table Al - MNew Maintenance and Monitoring Recommendations

Ne.

No. Description

Comments

Schedule

Pond 2 Wet Closure Ountlets

97R-31

‘Weed Removal along Outlet
Structure between WWC and
Pond 2 West Outlet - Weeds
along the metal walkway at the
outlet structure (30, 1, NE) need
to be removed.

FWR71028

Fall 1997

97R-32

Wooden Tie Removal from
Outlet Structure between WWC
and Pond 2 Middle Outlet - A
large wooden tie is in the stilling
well of the intake at the outlet
structure (30, 2, SW) and shouid
be removed.

FWR71028

Fall 1997

97R-33

Seepage below structure,
(formerly 96-16).

Monitor

Quarterly

97M-37

Water leaking beneath stop logs
due to debris between lowermost
log and seal on Outlet #!
(westernmost outlet in  West
Wet-Closure) - It is
recommended that the debris be
removed to obtain a proper seal
and enable maintenance of
desired wet-closure water levels.
Note: The interiors of the
structures were not accessed or
examined.

FWR 71028

Fall 1997




(4,_‘;/’} Table Al - New Maintenance and Monitoring Recommendations

No. No.  Description Comments Schedule

Pond 2 Wet Closures

97M-10 | Erosion on Upstream slope of Regrade, place Type A and Fall 1997
East Wet-Closure Dike - A very Riprap

small amount of erosion was
noted on the upstream side of

the East Wet Closure Dike.
97M-11 | Erosion on Upstrearn Slope of Regrade, place Type A and Fall 1997
West Wet-Closure Inlet Dike - Riprap

Moderate erosion was observed
in areas where the rip rap has not
been upgraded, (See Figure 97-
6-24); those areas may need to
be enhanced.
97M-12 | Soft Spot on Crest of WWC Repair Completed August, 1997
Inlet Channel Dike - A low area
L was noted about 100 feet south
K J of the end of the dike where a

o lime truck overturned; the
surface soils in the area were -
described as “soft to walk on”.
97M-13 | Erosion on Downstream Slopes | Place top soil and Fall 1997
of both WWC and EWC Inlet revegetate.
Channel Dikes - Erosion was
———— : noted on the opposite bank from -
' the inlet discharge for both the
P WWC and the EWC sides.
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Table Al - New Maintenance and Monitoring Recommmendations

Ne.

Ne. Description

Comments

Schedule

Pond 2 Flow Measurement Weir

97TM-36

Seepage around Wing Walls -
Sand deposited at exit points
indicated seepage around the
downstream end of the west and
east wing walls. The seep at the
end of the west wing wall is
shown in Figure 97-7-1.

Monitor

Quarterly

Pond 1

97R-14

Erosion on Upstream Slope of
Pond 1 Dike - Erosion was noted
of the upstream slope of the
Pond 1 Dike (19, 2, NE).

Regrade,
Ripray

place Type A and

Fall 1997

97R-15

Channelization on Downstream
Slope - Channelization was
observed across the downstream
slope of Pond 1 Dike (19, 2, NE
and 20, 1, NW); it is
recommended that the area be
covered with topsoil and
revegetated. This area is
pictured in Figures 97-1-19
through 97-1-21.

Place top soil and
revegetate.

Fall 1997
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Table Al - New Maintenance and Monitoring Recommendations

No.

No. Description

Comments

Schedule

Pond 1 cont.:

97R-16

Channelization on Downstream
Slope of the South Cell Wet-
Closure Dike - Channelization
was noted on this slope that lies
below the slope mentioned in
Item 97R-15 (19, 2, NE and 20,

1, NW).

Place top soil and
revegetate.

Fall 1997

97R-35

Channelization in Soil-Cement
on Downstream Side of
Spillway - As shown in Figure
97-1-7, channelization  has
occurred on the downstream
slope below the emergency
spillway, (formerly Item No. 95-
15).

FWR71027

Fall 1997

97TM-17

Erosion on Upstream Slope of
Pond 1 Flood Extension Dike -
Bank channelization, (See Figure
97-1-8), was observed on the
upstream slope of the Pond 1
Flood Extension Dike.

Regrade, place Type A and
Riprap -

Fall 1997

97M-18

Erosion on Upstream Slope of
South Wet-closure Dike Below
Pond 1 - An erosion gully was
noted on the upstream slope at
the northeastern corner of the
south cell dike.

Regrade, place Type A and
Riprap

Fall 1997

Mill-Willow Bypass

97R-18

Bank Erosion Along Mill-
Willow Bypass, (see narrative).

Repair/Replace

Early Spring
1998

1 97R-19

Channel Cutting in Mill-Willow
Bypass , (see narrative).

Repair/Replace

Early Spring
1998
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Table Al - New Maintenance and Monitoring Recommendations

No.

No.  Description

Comments

Schedule

Mill-Willow Bypass cont.:

97M-19

Channel Erosion - Channel
erosion was noted both upstream
of the first siphon and on the
outside of the meander near
Station 165+00. Both areas
should be examined and
considered for repair.

Repair/Replace

Early Spring
1998

97M-20

Channel Cutting - Channel
cutting was observed between
the pond and the Bypass, near
Station 28+00. This area is just
to be monitored. Channel
cutting was observed at the north
end of the Hog Hole Pond and at
the pond west of the Hog Hole
Pond. This area is to be
monitored and repaired if
necessary.

Repair/Replace

Early Spring
1998

97M-21

Back Current near Station 55-+00
- The back current in this area
does not appear to be very
erosive but should be monitored.

Repair/Replace

Early Spring
1998

97M-22

Exposed Pipe - The upper siphon
pipe was exposed on the stream
bottom. This problem is not of
great concern but should be
monitored.

Monitor

Quarterly

Groundwater Interception Trench

9TM-29

Monitor the vegetation along the
bank (See Figures 97-1-12
through 97-1-16).

Monitor

Quarterly

Pump Back Pipeline Qutlet

97R-27

Erosion in channel above pipe
outlet

Repair/Restore

Fall 1997

97M-30

Monitor the cattail growth in the
area and remove as necessary.

Monitor

Quarterly

fasesn
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Table Al - New Maintenance and Monitoring Recommendations

No.

No.  Description

Comments

Schedule

Lower Silver Bow Creek

97M-23

Bank Erosion - Bank
undercutting was observed at the
USGS Station, (See Figure 97-1-
4). Bank erosion was also noted
downstream from the USGS
Station, on the north bank where
the large rip rap ends (See
Figure 97-4-6) and just
downstream of the spring stream
bank revetment work on the east
side of the channel. Figure 97-
4-11 illustrates bank erosion
found between the revetment
bends 10 & 11, on the outside of
the meander.

Repair/Replace

Early Spring
1998

97M-25

Gravel Bar Downstream of Bend ..

10, (see Narrative).

Monitor

Seasonally

a

97R-20

Bank Erosion Along Lower
Silver Bow Creek - Bank
erosion was noted upstream of
the USGS station on the east
bank; this area, shown in Figure
97-1-5, should be repaired.
Erosion was also observed on
the outside of the meander
between spring stream bank
revetment bends 10 through 12
(Figures 97-4-6 through 97-4-
18) and downstream of the
gravel bar, between bends 9 &
10 (Figure 97-4-20).

Repair/Replace

Early Spring
1998

97R-21

Mono-filament fabric Clean-up -
Mono-filament remaining at the
recent revetment area poses a
threat to fish and other wildlife
and should be cleaned up, (See
Figure 97-4-18).

FWR71025

Fall 1997

~



Table A2 - Status of Ongoing Monitoring Items

Ne. No.  Description Comments Schedule
Pond 3
97M-3 | Seepage at toe 700 feet east of | Ng change in seepage Continue
the East Outlet Structure, characteristics in 1996 or quarterly
(formerly 95-5). 1997. monitoring.
95-7 P:ossible seepage at toe near No change in seepage Continue
Piezometer AH-A26. characteristics in 1996 or annual
1997. monitoring,
$ Pond 3 Bypass Spillway
95-27 Cracking and chipping of outlet | Not inspected in 1996 or Continue
pipe interior lining 1997. annual
monitoring
gﬁ Pond 3 Inlet Approaches for Qutlet Works
97M-26 | Channel Erosion - Some slight Continue to Monitor Quarterly
erosion was noted on the right
vl side of the channel, about 30 feet
% downstream. -
il Pond 3 Inlet Structure
v 97R-28 Cracking and spalling of Some increased spalling Continue
it structural concrete, (formerly along trash rack due to annual
3 95-206). cleaning. monitoring
@ 97M-31 Crack in Soil-Cement on Monitor Quarterly
o0 Upstream Side of Inlet Structure
& p
& - The crack is located at the very
west end of the inlet structure.
w The loose material will be
& removed and replaced with
@) concrete, (formerly Item No. 95-
20).
e |
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Table A2 - Status of Ongoing Monitoring Items

No.

No. Description

Comments

Schedule

Pond 3 Approach Channel

9TM-7A

Crack/potential sloughing,
(formerly 95-9).

Monitor-rebuild if sloughs

Quarterly

97M-7B

Loose Material on Crest and
Downstream Slope of Overflow
Spillway - An approximately
1/27-1” thick layer of loose soil-
cement material was observed
on tne crest of the Overflow
Spillway while the layer of loose
material on the downstream
slope is approximately 4 inches
thick. See Figure 97-7-5,
(formerly Item No. 95-10).

Monitor-rebuild if sloughs

Quarterly

Pond 3 Inverted Siphon Outlet Channel

95-32

Sediment plugging channel and
pipe

Dredge channel and clean
pipe.

Prior to spring
1998

Pond 2

97M-2

Seepage at downstream
embankment near STA 48+00.

Seepage at downstream
embankment toe between Toe
Drains 142 and 1585, (formerly
95-2 and 95-3.

Seepage not detected in
1996 or 1997.

Continue annual
monitoring for
change in flow
rate or sedinient
discharge

Pond 2 West Wet-Closure Dike

97M-8§ &
97M-9

Wave or Ice Erosion (formerly
Item No. 95-11).

Partial repair made in NE
corner in 1997.

Continue annual
monitoring

Pond 2 Wet-Closure Outlets

95-28

Settlement of Qutlet #3

No significant change in
1996 or 1997.

Continue annual
monitoring
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No. Description Comments Schedule
Pond 2 Outlet Drop Structure
95-31 Water flowing between culverts at base No significant Continue
change in 1996 or | annual
1997. monitoring
Pond 2 Inlet Channel
97M-27 | Rut on Crest of North Dike between WWC and | o significant Continue
Pond 3 West Outlet Channel. change in 1996 or | annual
1997. monitoring
Pond 1
97M-16 | Crack in upstream crest, (former 96-5). Monitor Quarterly
Pond 1 Dry Closure
96-7 Water in NE corner Monitor, no Yearly
ponding was
observed during
1997 inspection.
95-16 Salt deposits on cover. - No salt deposits Continue
found annual
monitoring
Mill-Willow/Silver Bow Creek Divider Dike
97M-14 | Embankment erosion/slumping at Stations No significant Continue
50+00, 52+50 and 62+25, (formerly 95-12). change in 1996 or | annual
1997. monitoring
97M-15 | Benching on the north side of the embankment | 1, significant Continue
near the gate - Near the north end of the change in 1996 or | annual
MW/SBC Divider Dike, on ht north side of the | 1997 monitoring

embankment, there is benching on the slope.

CECT




" <w Table A2 - Status of Ongoing Monitoring Items

7 Ne. Description Comments Schedule
’ Wildlife Pond Dikes
95-13 Low dike freeboard No significant change | Continue
annual
i monitoring

Groundwater Interception Trench

97M-28 | Accumulation of iron precipitation. on | Ny significant change | Continue
channel floor. Erosion annual
gullies/s=spage, (formerly 95-21 & monitoring to
95-22). verify trench |
bottom
maintains
porosity.
Continue
annual
monitoring of

& ) erosion/seepag )
_A.-"'/ e

Soil-Cement Toe Drain —

95-36 Water flowing from underneath pipe  } To be observed by Continue
at Toe Drain 165 MSE annual

monitoring

-
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7.3.2 Groundwater

The second record of decision for the Warm Springs Ponds (June 1992) designated Pond 1
and the area below (north of) Pond 1 as the inactive area operable unit. The inactive area is not
directly involved in the treatment of flows entering the ponds from Silver Bow Creek, as are Ponds
2 and 3. Although some additional treatment of surface water occurs in the wet-closures of the

inactive area, it is a relatively small volume and the additional treatinent bencfits only the wet-
closure cells.

The principal functions of constructed features within the inactive area are to prevent
migration of contaminated groundwater. Sections 5.3 and 7.1 summarize response actions required
for the inactive area. Briefly, the constructed features include raised, reinforced and armored berms;
toe ditches; toe drains and manifolds; hydraulic gradients; the interception trench, screen and pump-
back system; monitoring wells; and wet- and dry-closure cells. (See Figure 3.)

Although performance standards for the inactive area include requirements for dam safety
and stability, floodplain protection, land reclamatior wetlands protection, threatened and endangered

species protection, and others, this section is a review of performance monitoring for groundwater
only.

The 1993 administrative order specifies that the performance standards for groundwater are
defined as the maximum contaminant levels (MCL) and non-zero MCL goals for contaminants of
concern, as promuigated by the Federal Safe Drinking Water Act and the Montana Public Water
Supplies Act. Exhibit 4 of the order is attached to this report and reviewers are urged to refer to all
of the performance standards identified therein. The performance standards for the contaminants
of concern in groundwater at the Warm Springs Ponds are as follows:

Arsenic 0.050 mg/l
Cadmium 0.010 mg/l
Chromium  0.050 mg/l
Lead 0.050 mg/
Mercury 0.002 mg/l
Nitrate (N) 10.0 mg/l

Note: After the 1993 administrative order became effective, the State of Montana revised its state numeric
standard for arsenic in groundwater. The revised state numeric standard is now 0.020 mg/ total arsenic.

Both the time and point of compliance for these performance standards are influenced by the
temporary groundwater interception and pump-back system. During the time that the pump-back
system is operational, intercepted water is pumped from the trench to the east side of Pond 2 via a
32-inch pipe that is 7,600 feet long. When operational, the point of compliance for groundwater is
the north, or downgradient side of the interception trench. Monitoring wells P-02, P-04, P-06 and
P-08 are the measurement points of compliance when the pump-back system is operational. (See
Figure 3 and Tables P-02, P-04, P-06 and P-08.)
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_of compliance for ground water will shift to the south, or up gradient side of the interception trench.

- Atsuch time as the pump-back system is deemed by EPA to be no longer needed, the points

Monitoring wells P-01, P-03, P-05, P-07 and P-09 are the measurement points of compliance when
the pump-back system is not operational. (See Figure 3 and Tables P-01, P-03, P-05, P-07 and P-
09.)

As shown in the tables for even-numbered wells, groundwater that moves toward the lower
bypass and Clark Fork River from the Warm Springs Ponds has consistently met performance
standards. As shown in the tables for odd-numbered wells, only three samples have been greater
than the MCL: At monitoring well P-03, which is currently not a point of compliance because the
pump-back system is operational and has been operational since construction was completed in 1995,
two cadmium samples (May 30, 1995, and December 27, 1995) and one arsenic sample (June 26,
1997) were greater than their respective MCL.

As specified by the 1993 administrative order for the inactive ares, when ARCO
demonstrates that all groundwater performance standards have been consistently met at all
monitoring wells, both up gradient and downgradient of the interception trench, for a period of at
least 24 consecutive months, EPA may determir~ that the pump-back system is no longer needed.
In either case, the interception trench will continue to function, although in the latter case its water
level will increase, and long-term monitoring will continue in order to assure that migration of
groundwater will not adversely affect the lower bypass or Clark Fork River. EPA is assessing the
possibility that the pump-back system may be shut down following public comment on this five year
review report. If such an action is carried out and it is determined following analysis of the data that
migration of ground water is adversely affecting the lower bypass or river, then EPA will require
ARCO to resume operation of the pump-back system.

Reviewers of this five year review report are directed to the two reports prepared by ESA
Consultants Inc., for ARCO. Sections 4.0 and 7.2 of the main report (April 1997) and Section 3.2
of the addendum (February 1998) present additional information concerning the inactive area and
groundwater monitoring.
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Table P-01.

Warm Springs Ponds
Groundwater Monitoring Piezometer P-01
Water Quality Summary
Sampling Date

Constituent Units 5/30/95 | 12/27/95| 6/7/96 | 12/30/96] 6/26/97
Gradient to Trench  |(f/ft) 0.0341] 0.0647| 0.0619] 0.0645| 0.0538
[Nitrate/Nitrite as N  |mg/L as N 0.10 <0.05 <0.05 <0.05 <0.05
Sulfate mg/L as SO, 1110 496 293 248 234
Arsenic, Dissolved  |mg/L as As 0.005 0.001 0.005 0.010 0.005
Cadmium, Dissolved |mg/L as Cd | <0.0001] <0.0001] <0.0001] <0.0001] <0.0001
Chromium, Dissolved |mg/L as Cr 0.013] <0.009] <0.008] <0.009| <0.009
Copper, Dissolved  [mg/l. as Cu 0.009 0.005 0.002
Iron, Dissolved mg/L as Fe 0.839 0.684 0.595
Lead, Dissolved mg/L as Pb <0.J01} <0.001 0.001} <0.001} <0.001
Mercury, Dissolved |mg/L as Hg | <0.0001| <0.0001| 0.0001| 0.0002| <0.0001
Selenium, Dissolved [mg/L as Se <0.001] <0.001] <0.001
Silver, Dissolved mg/L as Ag <0.004 0.001] <0.001
Zinc, Dissolved mg/L as Zn 0.064 0.053 0.039

Table P-02,
Warm Springs Ponds
Groundwater Monitoring Piezometer P-02
Water Quality Summary
Sampling Date

Constituent Units 5/30/95 [ 12/27/95| 6/7/96 | 12/30/96| 6/26/97
Gradient to Trench  |(ft/ft) 0.0346] 0.0296] 0.0324] 0.0309} 0.0179
Nitrate/Nitrite as N {mg/L as N 0.79 0.15 0.78 <0.05 0.92
Sulfate mg/L as SO, 173 784 562 399 213
Arsenic, Dissolved  [mg/L as As 0.005| <0.001 0.003 0.009 0.002
Cadmium, Dissolved {mg/L as Cd 0.0079{ 0.0066| 0.0027| 0.0016f 0.0014
Chromium, Dissolved {mg/L as Cr <0.008] <0.009] <0.008] <0.009| <0.009
Copper, Dissolved img/L as Cu 0.010 0.008 0.020
Iron, Dissolved mg/L, as Fe <0.016 0.033] <0.009
Lead, Dissolved mg/l, as Pb <0.001} <0.001 0.001} <0.001} <0.001
Mercury, Dissolved [mg/lLas Hg | <0.0001] <0.0001;, <0.0001( 0.0001| <0.0001
Selenium, Dissolved {mg/L as Se <0.001 0.001| <o0.001
Silver, Dissolved mg/L as Ag <0.004 0.002] <0.001
Zinc, Dissolved mg/L as Zn 1.12 0.851 0.443
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Table P-03.
Warm Springs Ponds
Groundwater Monitoring Piezometer P-03

Water Quality Summary
Sampling Date

Constituent Units 5/30/95 | 12/27/95| 6/7/96 | 12/30/96] 6/26/97
Gradient to Trench  |(f/f}) 0.0298] 0.0810{ 0.0719| 0.0752{ 0.0590
Nitrate/Nitrite as N {mg/L as N <0.05 0.13} <0.05] <0.05] <0.05
Sulfate mg/L as SO, 1190 661 348 239 232
Arsenic, Dissolved |mg/L as As 0.003| <0.001 0.011 0.023] *0.063
Cadmium, Dissolved |mg/L asCd | *0.0353{ *0.0295| 0.0036{ 0.0011} 0.0025
Chromium, Dissolved |mg/L as Cr <0.008| <0.009 0.012] <0.009{ <0.009
Copper, Dissolved  |mg/L as Cu 0.052 0.033 0.029
Iron, Dissolved mg/L as Fe 0.069 <0.012 0.133
Lead, Dissolved mg/L as Pb 0.6.2] <0.001 0.001 0.002{ <0.001
Mercury, Dissolved {mg/L as Hg | <0.0001| <0.0001} <0.0001} 0.0002§ 0.0001
Selenium, Dissolved |mg/L as Se <0.001 0.001f <0.001
Silver, Dissolved mg/L as Ag <0.004 0.002] <0.001
E__an, Dissolved mg/L as Zn 0.179 0.091 0.064
* Denotes values which would have exceeded performance standards, had interception
and pump-back system not been in place.

Table P-04,
Warm Springs Ponds
Groundwater Monitoring Piezometer P-04
Water Quality Summary
Sampling Date

Constituent Units 5/30/95 | 12/27/95| 6/7/96 | 12/30/96| 6/26/97
Gradient to Trench  |(fi/ft) 0.0169] 0.0128] 0.0185] 0.0139] 0.0230
Nitrate/Nitrite as N |mg/L as N <0.05 <0.05 0.09 <0.05 <0.05
Sulfate mg/L as SO, 860 874 754 735 814
Arsenic, Dissolved  |mg/L as As 0.003] <0.001 0.004 0.007] <0.001
Cadmium, Dissolved |mg/L as Cd 0.0003| 0.0002] 0.0002| <0.0001| 0.0002
Chromium, Dissolved Jmg/L as Cr <0.008] <0.009] <0.008] <0.009] <0.009
Copper, Dissolved  [mg/L as Cu 0.005 0.003 0.004
Iron, Dissolved ing/L as Fe <0.016] <0.012] <0.009
Lead, Dissolved mg/L as Pb <0.001] <0.001 0.001] <0.001] <0.001
Mercury, Dissolved |mg/L as Hg | <0.0001| <0.0001] 0.0001] 0.0002| 0.0001
Selenium, Dissolved |[mg/L as Se <0.001} <0.001| <O0.001
Silver, Dissolved mg/L as Ag <0.004 0.002] <0.001
Zinc, Dissolved m_ig/L as Zn <0.009 0.027| <0.008
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Table P-05.
Warm Springs Ponds
Groundwater Monitoring Piezometer P-05

Water Quality Summary
Sampling Date

Constituent Units 5/30/95 1 12/27/95] 6/7/96 | 12/30/96} 6/26/97
Gradient to Trench  |[(f/R) 0.0263] 0.0619f 0.0629 0.0584] 0.0580
Nitrate/Nitrite as N |mg/L as N <0.05] <0.05] <0.05] <0.05| <0.05
Sulfate mg/L as SO, 1190 953 360 941 368
Arsenic, Dissolved  |mg/L as As 0.003 0.002f 0.011 0.017| 0.021
Cadmium, Dissolved [mg/L as Cd 0.0005| 0.0002} 0.0003] <0.0001} 0.0001
Chromium, Dissolved |mg/L as Cr <0.008] <0.009 0.012] <0.009| <0.009
Copper, Dissolved  |mg/L as Cu 0.009 0.002 0.006
Tron, Dissolved mg/L ag Fe 0.026f <0.012] <0.009
Lead, Dissolved mg/L as Pb <0.001| <0.001] <0.001 0.001] <0.001
Mercury, Dissolved mg/L as Hg | <0.0001] <0.0001} 0.0002] 0.0001| <0.0001
Selenium, Dissolved [mg/L as Se <0.001|  0.002| <0.001
Silver, Dissolved mg/L as Ag <0.004 0.002] <0.001
Zinc, Dissolved mg/L as Zn <0,009 0.011] <0.008

Table P-06.
Warm Springs Ponds
Groundwater Monitoring Piezometer P-06
Water Quality Summary
Sampling Date

Constituent Units 5/30/95 | 12/27/95{ 6/7/96 | 12/30/96] 6/26/97
Gradient to Trench  [(ft/ft) 0.0139] 0.0093] 0.0130| 0.0110{f 0.0170
Nitrate/Nitrite as N |mg/l, as N 0.09 <0.05 0.26 <0.05 0.99
Sulfate mg/L as SO, 318 587 255 546 165
Arsenic, Dissolved |mg/L as As 0.004 0.003 0.004 0.011 0.004
Cadmium, Dissolved |mg/L as Cd 0.0003| 0.0001| 0.0003| <0.0001} 0.0001
Chromium, Dissolved |mg/L as Cr <0.008} <0.009| 0.008] <0.009| <0.009
Copper, Dissolved  |mg/L as Cu 0.007 0.004 0.006
Iron, Dissolved mg/L as Fe <0.016| <0.012| <0.009
Lead, Dissolved mg/L as Pb <0.001| <0.001] <0.001| <0.001| <0.001
Mercury, Dissolved |mg/L as Hg | <0.0001} <0.0001] 0.0001} 0.0002] <0.0001
Selenium, Dissolved |{mg/L as Se <0.001| <0.001{ <0.001
Silver, Dissolved mg/L as Ag <0.004] 0.001] <0.001
Zinc, Dissolved mg/L as Zn <0.009] <0.010}] <0.008




Table P-07.
Warm Springs Ponds

Groundwater Monitoring Piezometer P-07

Water Quality Summary
Sampling Date
: Constituent Units 5/30/95 | 12/27/95| 6/7/96 | 12/30/96{ 6/26/97
; Gradient to Trench  [(fV/f}) 0.0189] 0.0192| 0.0223| 0.0213| 0.0230
Nitrate/Nitrite as N |mg/L-as N 0.05| <005 <0.05 <0.05{ <0.05
Sulfate mg/L as SO, 765 717 537 750 650
]
‘ Arsenic, Dissolved  |mg/L as As 0.009 0.007}  0.008 0.010 0.004
Cadmium, Dissolved |mg/L as Cd 0.0002] <0.0001} 0.0001} <0.0001] <0.0001
Chromium, Dissolved |mg/L as Cr <0.008{ <0.009{ <0.008] <0.009] <0.009
Copper, Dissolved  |mg/L as Cu 0.007 0.005 0.007
.= Iron, Dissolved mg/L as Fe 4.87 493 4.69
Lead, Dissolved mg/L as Pb 0.002] <0.001] <0.001 0.001} <0.001
=2 Mercury, Dissolved |mg/L as Hg | <0.0001| <0.0001] <0.0001| <0.0001] <0.0001
E Selenium, Dissolved |mg/L as Se <0.001} <0.001| <0.001
e Silver, Dissolved mg/L as Ag <0.004 0.002] <0.001
ﬂ Zinc, Dissolved mg/L as Zn 1.01 0.961 0.823
’ f C Table P-08.
o Warm Springs Ponds
- ; Groundwater Monitoring Piezometer P-08
% Water Quality Summary
)
g Sampling Date
@ - j Constituent Units 5§/30/95 | 12/27/95] 6/7/96 | 12/30/96]| 6/26/97
i) » ! Gradient to Trench  |(ft/ft) 0.0118] 0.0014] 0.0098] 0.0085] 0.0132
[ » Nitrate/Nitrite as N [mg/L as N 1.09 <0.05 222 <0.05 4.21
:h\ ‘ Sulfate mg/L as SO, 262 160 175 157 365
(€]
%) Arsenic, Dissolved |mg/L as As 0.004} <0.001 0.004 0.011] <0.001
@ Cadmium, Dissolved {mg/L as Cd 0.0011} 0.0002; 0.0006] <0.0001} 0.0005
Chromium, Dissolved {mg/L as Cr <0.008| <0.009 0.0131 <0.009{ <0.009
Copper, Dissolved  |mg/L as Cu 0.016 0.004 0.023
hazd fron, Dissolved mg/L as Fe <0.016 0.066] <0.009
t‘g i Lead, Dissolved mg/l, as Pb <0.001] <0.001] <0.001 0.002] <0.001
D o Mercury, Dissolved |mg/L as Hg | <0.0001| <0.0001; 0.0001] 0.0002| <0.0001
} ! {L Selenium, Dissolved |mg/L as Se <0.001] <0.001] <0.001
Silver, Dissolved mg/L as Ag <0.004] 0.001] <o0.001
Zinc, Dissolved mg/L as Zn 0.057 0.041 0.062




Table P-09,
Warm Springs Ponds
Groundwater Monitoring Piezometer P-09
Water Quality Summary

i T L A L

Sampling Date

Constituent Units 8/30/95 112/27/35| 6/7/96 | 12/30/96] 6/26/97
Gradient to Trench  j(ft/ft) 0.0096] 0.0078| 0.0104| 0.0099] 0.0089
Nitrate/Nitriteas N {mg/L as N <0.05] <0.05] <005 <0.05{ <0.05
Sulfate mg/L as SO, 612 613 687 725 655

Arsenic, Dissolved  |mg/L as As 0.005 0.003 0.005 0.006 0.002
Cadmium, Dissolved [mg/L as Cd { <0.0001] <0,0001] 0.0001] <0.0021{ 0.0001

Chromium, Dissolved |mg/L as Cr 0.009] <0.009| <0.008] <0.009| <0.009
Copper, Dissolved  |mg/L as Cu 0.003 0.003 0.005
Iron, Dissolved mg/L as Fe 0.171 0.231 0.225
Lead, Dissolved mg/L as Pb <0.001] <0.001 0.001 0.002| <0.001
o Mercury, Dissolved |mg/L asHg | <0.0001{ <0.0001| 0.0001| 0.0003j <0.0001
wwm Selenium, Dissolved |mg/L as Se <0.001] <0.001] <0.001
@ Silver, Dissolved  |mg/L as Ag <0.004]  0.002| <0.001
Zinc, Dissolved mg/L as Zn 0.158 0.192 0.176

GH03TY SALIL
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Warm Springs Ponds
Groundwater Monitoring Piezometer P-12

Water Quality Summary
Sampling Date
Constituent Units 10/2/98 12/27/98 3/27/96

Alkalinity mg/L, a3 CaCO, 208 211 200
Hardness Calculation mg/L as CaCO, 358 363
[Nitrate/Nitrite as N mg/L as N <0.05 <0.05 <0.05
TSS mg/L 48.0 10.0 7
TVS mg/L 17.0 <4 <4
Sulfate mg/L as SO, 164 193 191
Turbidity NTUs 64 53.4 45.6
Arsenic, Total Recoverable |mg/L as As 0.004 0.005 0.008
Cadmium, Total Recoverable }mg/L as Cd 0.0005 0.0004 0.0005
Chromium, Total Recoverable|mg/L as Cr <0.010 <0.009 <0.008
Copper, Total Recoverable |mg/L as Cu 0.051 0.009 0.050
Iron, Total Recoverable mg/L as Fe 5.38 4.97 4.80
Lead, Total Recoverable mg/L as Pb <0.001 <0.001 0.001
Mercury, Total Recoverable |mg/L as Hg <0.0002 <0.0001 <0.0001
Selenium, Total Recoverable |mg/L as Se

Silver, Total Recoverable mg/L as Ag

Zinc, Total Recoverable mg/L as Zn 0.378 0.356 0.343
Arsenic, Dissolved mg/L as As 0.004 0.005 0.005
Cadmium, Dissolved mg/L as Cd 0.0004 0.0003 0.0005
Calcium, Dissolved mg/L as Ca 122

Chromium, Dissolved mg/L as Cr <0.010 <0.009 <0.008
Copper, Dissolved mg/L as Cu 0.003 <0.002 0.025
{ron, Dissolved mg/L as Fe 4.52 4.47 4.24
Lead, Dissolved mg/L as Pb <0.001 <0.001 0.001
Magresium, Disgolved mg/L as Mg 12.9

Mercury, Dissolved mg/L as Hg <0.0002 <0.0001 <0.0001
Selenium, Dissolved mg/L as Se

Silver, Dissolved mg/L as Ag

Zinc, Dissolved mﬁ/L as Zn 0.302 0.366 0.300

File: Sbrown2; Sheet: P12; Date: 5/12/98
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‘Warm Springs Ponds
Groundwater Monitoring Piezometer P-14

Water Quality Summary
Sampling Date

Constituent Units 5/30/93 | 10/2/95 112/27/95] 3/27/96 | 6/7/96] 9/27/96] 12/30/96] 3/8/97| 6/26/97] 9/19/97
Alkalinity mg/L as CaCOy 176 2i2 184 168 168 164 150 174 168 188
Hardness Calculation mg/L as CeCO, 318 474 317 303 328 283

uNi(fntB/Nihito asN mg/L as N <0.05 0.56 <0.05 0.06 0.27) <0.05 <0.05 0.47 1.28 0.11

TSS mg/L 5710 40 <4 <4 <4 <4 4 8 15 7
iTVS mg/L <4 15 <4 <4 4 <4 4 8 <4 <4
Sulfate mg/L as SO, 166 367 124 178 150 132 151 165 162 147
Turbidity NTUs 39 23 1.04] ° 119} 144} 082 0.52] 283 0.44 5.68
[Arsenic, Total Recoverable |mg/L as As 0.004] 0.002f <0.001{ 0.003] 0.004 0.010{ 0.008] 0.001} 0.003
Cadmium, Total Recoverable }ing/l as Cd 0.0004] 0.0006) 0.0003] 0.0005] 0.0005 0.0003} 0.010} 0.0003] 0.0004
Chromium, Total Recoverable img/L as Cr <0.008| <0.010{ <0.009} <0.008{ <0.008 <0.009 <0.009
Copper, Total Recoverable  |mg/L as Cu 0.004] 0.053] <0.002] 0.010( 0.009 0.004§ 0.010{ 0.005| 0.003
Iron, Total Recoverable mg/L as Fe 0.088 1.03 0.057{ 0.042] 0.120 0.018| 0405} 0.054] 0.165
Lead, Total Recoverable mg/L as Pb <0,001] <0.001] <0.0M} 0.002} <0.001 0.001| 0.003| <0.001] 0.002
Mercury, Total Recoverable |mg/L as Hg 0.0001 | <0.0002| <0.00v1} <0.00011 0.0001 0.00011 0.00011 <0.0001{ <0.0001
Selenium, Total Recoverable [mg/L as Se <0.001 0.002| 0.005] <0.001
Silver, Total Recoverable mg/L as Ag 0.004 <0.001} 0.005] <0.001
Zinc, Total Recoverable mg/l, as Zn 0.105{ 0.199] 0.100f 0.120{ o0.128 0.090] 0.138} 0.096) 0.095
Arsenic, Dissolved mg/L as As 0.003] <0.001| <0.001| 0.001} 0.005 0.012] 0.006] 0.002] <0.001
Cadmium, Dissolved mg/L as Cd 0.0004] 0.0005} 0.0003| 0.0005] 0.0006 0.0003| 0.0008| 0.0004] 0.0004
Calcium, Dissolved mg/L as Ca 98.6 145 90.7 88.6] 98.1
Chromium, Dissolved mg/L as Cr <0.008| <0.010] <0.009| <0.008! 0.013 <0.009 <0.009| 0.003
Copper, Dissolved mg/L as Cu 0.004f 0.005f{ 0.003| 0.012 0.010 0.005} 0.008{ 0.004
{ron, Dissolved mg/L as Fe <0,021] <0.019; <0.014] <0.016] <0.016 <0.012| <0.012{ <0.009| <0.024
Lead, Dissolved mg/L as Pb <0.001| <0.001| <0.001| 0.001} <0.001 0.0017 0.003] <0.001 0.003
Magnesium, Dissolved mg/L as Mg 17.5 27 18.5 182| 201
Mercury, Dissolved mg/L as Hg <0.0001 | <0.0002| <0.0001{ <0.0001} 0.0001 0.0002{ 0.0001] 0.0002 <0.0001
Sefenium, Dissolved mg/L as Se <0.001 <0.001| 0.005f <0.001
Silver, Dissolved mg/L as Ag <0.004 0.001} 0.002] <0.001
Zine, Dissolved m&/L as Zn 0.108] 0.165 0.101] 0.105] 0.104 0.105] 0.123] 0.084] 0.098

File: Sbrown?; Sheet: P14; Date: $/12/98
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7.3.2.1 Incomplete Gradient for Controlled Groundwater Flow

In order to prevent contaminated groundwater, which underlies the Warm Springs Ponds,
from escaping either to the area north of the ponds or to the lower bypass west of Pond 1, the
Inactive Area Record of Decision (June 1992) required a groundwater interception, collection and
pump-back system. This system is comprised of an interception trench, debris collection screen
house, pumps (both primary and back-up), pump-back lines to Pond 2, hydraulic gradient controts,
and monitoring wells and piezometers. (See Section 7.1 and the Warm Springs Ponds Five Year
Review Report by ESA Consultants Inc. for more details.)

The system was constructed as designed; however, after construction, monitoring showed
the hydraulic control gradient to be incomplete. Slightly down gradient from the Pond 2 discharge
structure, along the inner aspect of the Pond 1 berm, paired monitoring devices showed groundwater
escaping the gradient and discharging into the adjacent bypass. While the hydraulic control gradient
remains incompicie at this location, escaping groundwater is sufficiently often sampled and
analyzed, and its quality meets performance standards for groundwater being discharged to surface
water. Long-term monitoring will continue.

7.3.3 Surface Water

This section describes surface water quality sampling methods, sampling locations and

constituents analyzed. Results of analysis are then compared to surface water quality performance
standards.

Table 1 is a summary of sampling and analytical methods used to monitor surface water
quality at the Warm Springs Ponds. Table 2 describes the numerous active area sample locations,
which facilitate a thorough understanding of pond system performance in terms of water quality
improvement, or treatment. While EPA is mainly concerned with total recoverable analysis of
metals, as sampled from the inlet of Pond 3 (SS-1) and the outlet of Pond 2 (SS-5), other analytical
results, such as for dissolved metals concentrations and for intermediate sampling locations
throughout the pond system, provide necessary information.

Table 3 describes the constituents typically analyzed and evaluated. Since January 1992,
performance standards monitoring of Pond 2 outflows (8S-5) has been measured using 24-hour
composite samples collected and analyzed twice each week, year around. In August 1993, composite
samples were initiated also at the inlet of Pond 3 above the lime addition facility (SS-1) and at the
east outlet of Pond 3 (SS-3E). For the remaining sampling locations, field grab samples are the

method used, with some locations being sampled more regularly than others. Figure 2 shows these
sampling locations.

Exhibit 5 of the EPA’s first administrative order for remedial design and remedial action
(EPA Docket No. CERCLA - VIII-91-25) defines monitoring requirements and eftluent limitations
for the two controlled discharge structures. They are the Pond 2 discharge structure (SS-5) and Pond
3 bypass spillway (SS-3B). Pond 2 (SS-5) discharges all of the time and the Pond 3 bypass spillway
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(8S-3B) discharges only periodically, during periods of high inflows. The bypass spillway was last
opened in the spring of 1995, for about six to eight weeks. Daily grab samples were taken from
Pond 3, near the outlet of the bypass spillway, and analytical results are presented in Table 4.

As shown in Table 4, the bypass spillway was opened to release high inflows during April,
May, and June 1993; a few days in October 1993; and from mid-May through mid-July 1995.

Discharges from the two uncontrolled emergency spillways, which are located along the
western berms of Ponds 3 and 2, are not regulated. Neither of these two emergency spillways has yet
discharged water, and neither is expected to discharge except under extraordinary circumstances.

Six metals are regulated by effluent limitations: Cadmium, copper, iron, lead, mercury and
zinc. Also regulated by effluent limitations are total arsenic, total suspended solids (TSS) and pH.
Table 5 displays the surface water effluent limitations, or discharge performance standards, which
apply to the two controlled outflow paints.

TierIstandards became effective when the first administrative order for remedial design and
remedial action became effective: October 25, 1991. Tier I standards remained in effect untii
October 25, 1995. Notice in Table 5 that all regulated parameters except TSS and pH were required
to meet more stringent performance standards under Tier II than required under Tier I. Tier II
performance standards were in effect from October 25, 1995 through October 24, 1997. The Final
Performance Standards, which became effective on October 25, 1997, are in most instances more

stringent than the Tier H standards. The Final Standards are equivalent to the State of Montana’s
stream standards for a B-2 classification stream.

Notice in Table 5 the values shown in bold print. These values express standards which are
hardness-dependent, and thus they are adjusted upward or downward as the measured hardness of
the water is adjusted. For example, the final daily maximum standard for total recoverable copper
inTable 5 is shown as 0.026 mg/l and the monthly average standard is 0.017 mg/l. These values are
based on a water hardness of 150 mg/l. As water hardness decreases, the standard becomes more
stringent; such that at a hardness of 100 mg/l the daily maximum standard for total recoverable
copper is 0.018 mg/l and the monthly average standard is 0.012 mg/l. Exhibit 5 of the 1991
Administrative Order for Remedial Design and Remedial Action, which defines performance

standards for surface water discharges from Ponds 2 and 3, lists standards for hardness-dependent
regulated constituents at a hardness of 100 mg/l.

The following brief summary demonstrates, for copper and zinc only, the manner in which
varying water hardness measurements affect standards for two hardness-dependent regulated

constituents. In addition to standards for copper and zinc, standards for cadmium, lead and silver
are also hardness-dependent.
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Water Hardness

Peformance Standard (mg/l)
Copper Zinc

Daily Monthly Daily Monthly

100 mg/l 0.018 0.012 0.12 0.11
130 mg/l 0.023 0015 0.15 0.13
160 mg/i 0.028 0.0i8 0.17 0.16
200 mg/l 0.034 0.021 0.21 0.19

Briefly, water hardness is a measure of the amount of calcium carbonate present in the water
column. EPA researchers and others have demonstrated that as calcium carbonate is increased in
the water column, the toxicity of cadmium, copper, lead, silver and zinc decreases. Reviewers
interested in a more detailed discussion of the effects of varying hardness values on regulated
constituents are referred to the Warm Springs Ponds Five Year Review Report (ESA Consultants
Inc., April 1997) and the Warm Springs Ponds Five Year Review Report Addendum (ESA
Consultants Inc., Febroary 1998).

EPA compares the daily and monthly average concentrations of regulated constituents being
discharged, principally from the Pond 2 outlet structure (SS-5}, to the corresponding acute (daily)

- and chronic (monthly) average performance standards. Table 6 is a summary of these comparisons

for the daily, or acute standards.

7.3.3.1 Performance Compared to Tier I Daily Standards

As displayed in Table 6, arsenic, cadmium, iron, lead, mercury, and total suspended solids
concenirations leaving Pond 2 during the four-year period from October 1991 through October 1995
met their corresponding daily performance standard 100 percent of the time. During the same four-
year period, copper met the daily Tier I standard 94 percent of the time; zinc met the daily standard
98 percent of the time; and pH met the standard 93 percent of the time. Refer also to the graphs and
accompanying one-page summaries for regulated constituents in 7.3.3.6.

7.3.3.2 Performance Compared to Tier I Monthly Standards

Table 7 compares monthly Tier I performance standards with calculated monthly average
concentrations. Cadmium, iron, lead, mercury and total suspended solids concentrations in watei
leaving Pond 2 met their corresponding standard in every month of the Tier I period. Arsenic and
zinc concentrations met the monthly Tier I standards in 42 of 45 months, or 93% of the time, but
failed to meet their corresponding monthly Tier I standard in three of 45 months. Copper
concentrations met the monthly Tier I standard in 37 of 45 months (82% of the time), but failed to
meet the standard in eight of 45 months, or 17% of the time. Refer also to the graphs and one-page
summaries for regulated constituents in Section 7.4.3.6.
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7.3.3.3 Performanice Compared to Tier Il Daily Standards

On Qctober 25, 1995, and continuing through October 24, 1997, more stringent Tier 1
performance standards replaced the Tier I standards. As displayed in Table 6, cadmium, lead and
total suspended solids concentrations leaving Pond 2 (SS-5) during the Tier II period met their
corresponding daily performance standard 100% of the time. Iron, mercury and pH met their
corresponding daily standard 97% of the time; zinc met the daily standard 89% of the time; arsenic
74% of the time; and copper 72% of the time. Refer alsc to the graphs and one-page summaries for
regulated constituents in Section 7.4.3.6.

7.3.3.4 Performance Compared to Tier II Menthly Standards

A comparison of calculated monthly concentrations of the regulated constituents with
monthly Tier II pz rformance standards (see again Table 7) demonstrates that cadmium, lead and total
suspended solids met their corresponding monthly standard in every month of the Tier I period. Iron
and mercury each failed to meet their correspondir ~ monthly standard once in 25 months; zinc failed
twice in 25 months; arsenic failed in seven of 25 months and copper failed in nine of 25 months,
which is more than one-third of the time. Refer also to the graphs and one-page summaries for
regulated constituents in Section 7.3.3.6.

TELBININGY

7.3.3.5 Annval Minimuim, Maximum and Average Cencentrations of Regulated Constituents

Table 8 displays annual minimum, maximum and average concentrations of all regulated
constituents, both entering and leaving the pond system. Note in particular the maximum and
average concentrations of copper entering and leaving the ponds (SS-5) during the period when Tier
I and Tier II standards were in place. The maximum incoming concentrations were between 0.905
mg/l and 1.755 mg/l, and the maximum outgoing concentrations were between 0.033 mg/l and 0.554
mg/l. The average incoming copper concentrations were between 0.087 mg/l and 0.262 mg/l, and
the average outgoing copper concentrations were between 0.019 mg/l and 0.058 mg/l. Significantly,
copper concentrations leaving the ponds are often one order of magnitude lower than incoming
copper concentrations. Attention is directed toward copper in this comparison because copper
exceeded daily and monthly performance standards more than any other regulated constituent.

Note in Table 8 the minimum, maximum and average concentrations observed in the years
1996 and 1997. These years correspond closely with the Tier Il period. Total recoverable copper
concentrations leaving the ponds, having failed to meet the monthly Tier I standard more than one-
third of the time, averaged 0.034 mg/1 to 0.037 mg/l during these two years. The monthly average
standard was at that time between 0.020 mg/l and 0.028 mg/l, depending upon water hardness.
Average incoming copper concentrations during 1996 and 1997 were, respectively, 0.162 mg/l and
0.262 mg/l.

Minimum, maximum and average influent and rfluent arsenic, metals and TSS
concentrations were also calculated for the entire period from January 1992 through August 1997.
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These data generally reflect the extended shakedown period and are presented in Table 9 (total
recoverable and total analysis) and Table 10 (dissolved analysis).
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TABLE 1: SAMPLING AND ANALYSIS TECHNIQUES

AR S ke it e s e ST et e

Sampling and Analysis Technique Description

Field Grab (FG) Sample Sample taken from a single point and time.

Field Composite (FC) Sample Sample compcsed of multiple samplings over a range of points or time.

Field Analysis Analyses performed in the field.

Laboratory Analysis Anglyses performed in the laboratory.

Total Metals Analysis Includes all metals, inorganically and organically bound, both dissolved and particulate. A
vigorous acid digestion is performed to the total sample to separate all elements adsorbed and
absorbed.

Total Recoverable Metals Analysis | Includes all metals loosely bound, both dissoived and particuiate. A moderately vigorous acid
digestion is performed to destroy metal compleves and prepare the sample for the final
determination.

Dissolved Metals Analysis Those constituents which will pass through as 0.45 micron membrane filter prior to

preservation.

excerpted from ESA, 1997
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TABLE 2: STATION LOCATIONS (ACTIVE AREA)

Station

Location

S8-1

Pond 3 Inlet Structure above Lime Addition

S8-2

Pond 3 Inlet Channel below Lime Addition

SS-3B

Pond 3 Bypass Spillway

SS-3E Pond 3 East Qutlet Structure

SS8-3W Pond 3 West QOutlet Structure

SS-4 Pond 3 Flow Measurement Weir - Combination of SS-3F and SS-3W Flows
SS-5 Pond 2 Service Spillway - Main Effiuent from Pond 2

EWC Pond 2 East Wet-Closure

WWC Pond 2 West Wet-Closure

MWB-1 Mill-Willow Bypass Station 1 - Above Warm Springs Ponds

MWB-2 Mili-Wiliow Bypass Station 2

MWB-3 Mill-Willow Bypass Station 3 - Below Warm Springs Ponds

IA-1 At the discharge of the Inactive Area Pumpback Pipeline to Pond 2

1A-2 Pond 1 Wet Closure North Cell Discharge

{A-3 Soil-Cement Toe Drain Manifold Discharge into Ground-Water Interception Trench

T TN R e aa amven s o Sh W R O MR o o e e e

excerpted from ESA, 1997
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TABLE 3: ANALYTICAL CONSTITUENTS

Constituent Units Constituents Units
Physical and Aggregate Measurements Nutrients

Alkalinity mg/L as CaCO, Ammonia (NH;) mg/L as N
Color standard uniis Nitrate (NO,) mg/L as N
Conductivity pumhos/cm Nitrate/Nitrite mg/L as N
Dissolved Oxygen (DO) mg/L Ortho-Phosphate mg/L as P
Hardness mg/L as CaCO, Total Kjeldahl mg/L as N
pH standard units Total Phosphorous | mg/L as P
Temperature °C

Total Dissolved Solids (TDS) mg/L Trace Elements

Total Suspended Solids (TSS) mg/L Aluminum mg/L as Al
Total Organic Carbon (TOC) mg/L Arsenic mg/L as As
Dissolved Organic Carbon (DOC) | mg/L Cadmium mg/L as Cd
Turbidity NTUs Copper mg/L as Cu
Volatile Suspended Solids (VSS) | mg/L Iron mg/L as Fe
Major Ions Manganese mg/L as Mn
Calcium mg/L as Ca Mercury mg/L as Hg
Magnesium mg/L as Mg Lead mg/L as Pb
Sodium mg/L as Na Selenium mg/L as Se
Potassium mg/L asK Silver mg/L as Ag
Sulfate mg/L as SO, Zinc mg/L as Zn
Chioride mg/L as Cl

Silica mg/L as Si0,

Note: Trace elements can be analyzed as total, total recoverable, and dissolved.

excerpted from ESA, 1997
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Table 4:
Anslytical Results of Grab Samples from Pond 3
During Operation of Bypass Spillway (SS-3B)

Flow pH TSS ASTR AsDis CdTR CdDis CuTR | Cubis FeTR FeDis

bID Date Time (med) | (su) (mg/l) | (mgll) (mp/ly | (mgll) | (mel) | (mgl) | (mgll) | (mgll) (mg/L)
WI160 4]4/93 8:45 AM 15 0,021 0.015]  0.0006]  0.0002 0.061 0.038 0.496]  0.030
WI175 4/7/931  11:36 AM 443 9.4 17] 0023 0.020{  0.0007}  0.0006 0.061 0.043 0.503[  0.060
Wi249 4111193 9:48 AM 49.8 9.8 28] 0.020 0.019]  0.0008 0.055 0.035 0.450]  0.056
WI1300 4114/93 9:20 AM 66.6 95 13 0.019 0.018]  0.0006]  0.0002 0.045 0.025 0.304)<  0.010
Wi3s1 4/18/93]  11:45 AM 60.1 9.9 29(  0.021 0.020]  0.0004]  0.0003 0.037 0.029 0279  0.054
w1407 4193 12:42PM 66.6 9.5 18] 0.025 0.022{  0.0009]  0.0004 0.052 0.024 0.517<  0.010
W1429 42893 11:45 AM 63.8 9.9 37 0.016 0.016]  0.0005{  0.0003 0.037 0.023 0.539]  0.038
WIs91 4/28/93]  10:33 AM 39,7 8.8 9 0018 0.019]  0.0005{  0.0005 0.034 0.032 0.274
w1788 5293 12116 PM 419 9.6 6 0.022 0021  0.0005]  0.0003 0.031 0.023 0.173)  0.035
Wis18 s/5/31  12:07PM 347 9.4 5 0.020 0.018!  0.0004] 0.0003 0.030 0.021 0.186] 0053
w1989 5/9/93  12:00 PM 45.0 8.7 4 0019 0.018]  0.0004]  0.0004 0.031 0.026 0.198]  0.079
'WJ180 5/12/93 9:54 AM 36.9 8.4 6 0.021 0.021 0.0004 0.0003 0.034 0.028 0.214 0.033
Wi248 5/16/93)  11:10 AM 66.6 8.1 4 0.022 0.025)  0.0006]  0.0002 0.035 0.025 0.561}< 0.013
W)286 519/93)  1L25AM] 1280 82 4] 0029 0.033) 00010/  0.0008 0.054 0.045 0.227{  0.145
i385 512393 8:10 AM] 1086 8.1 it 0.034 0.035]  0.0005]  0.0005 0.036 0.026 0238  0.017
w436 5126193 8:52 AM 63.8 33 ol  0.030 0.036f 000101  0.0008 0.032 0.034 0.209|  0.142
w1486 $/30/93 7:22 AM 64.7 8.0 4! 0.033 0.031]  0.0007 0.030 0.026 0.244]  0.128
WJI501 6/2/93 9:10 AM 498 8.1 4 0034 0.029]  0.0006 0.034 0.030 0.229]  0.085
WK014 6171930 10225 AM}  108.6 8.7 4] 0,025 0.024{  0.0015]  0.0004 0.027 0.027 0.116{  0.028
WK022 6120193 7:45 AM| 84.0 8.8 6] 0.020 0.028(  0.0006]  0.0005 0.057 0.039 0.176]  0.056/
WK282 6/23/93 8:42 AM 629 8.6 6l 0027 0.026]  0.0006 0.032 0.028 0.218]  0.060
WK393 6/27/93)  12:33PM 24.6 8.6 4 0.029 0.033]  0.0005}  0.0004 0.030 0.025 0.149]  0.043
WM062 10/3/93 10 0023 0.0003)  0.0002 0.023 0.017 0.038{<  0.014
WM139 | 10/10/93]  10:28 AM 9.0 4 0022 0.020{  0.0003]  0.0003 0.020 0.016 0.162]  0.076
WM234 | 10/13/93 4:10 PM 39.0 9.1 4] 0022 0.020]  0.0007{  0.0003 0.023 0.018 0.133]  0.048
W004190 | 5/11/95 89 9ol 0018 0.018|  0.0003]  0.0002 0.023 0.018 0.224!  0.053
W004196 { 5/14/95 75.9 9.0 1l 0.019 0.019]  0.0004]  0.0002 0.030 0.018 0.249]  0.048
W004203 | 5/17/95 69.3 9.1 8l  0.020 0.024{  0.0005|  0.0002 0.038 0.026 0.233|  0.064
W004216 | 5721195 412 9.0 5 0.025 0.023]  0.0006{  0.0003 0.046 0.028 0323 0.085
W004216 | 5/24/9% 459 9.0 4 0.026 0.023]  0.0005)  0.0002 0.042 0.024 0.310]  0.042
W004225 | 5/28/95 315 9.1 4 0025 0.025)  0.0006]  0.0002 0.032 0.020 0.219|  0.046
W004911 | 5/31/95 54.0 9.1 40 0025 0.026{  0.0004]  0.0002, 0.031 0.024 0.173f  0.046
W004975 6/4195 68.4 9.1 4f 0025 0.026]  0.0003|  0.0002 0.027 0.019 0.215]  0.056
W004981 611195 365.2 88 o 0034 0.031]  0.0004]  0.0002 0.080 0.039 0.774]  0.159)
V004991 | 6/11/95 1727 9.1 10| 0036 0.031]  0.0012})  0.0003 0.091 0.044 0.870]  0.145
W004997 | 6/14/95 199.1 8.8 4 0.033 0.030!  0.0010{  0.0003 0.072 0.040 0.487(  0.093
W005003 | 6/18/95) 10:57 AM|  168.8 9.0 4] 0030 0.030]  0.0005|  0.0003 0.053 0.038 0427  0.154
W005009 | 6/21/95] 10:38 AM|  195.1 9.1 4] 0031 0.029]  0.0007]  0.0004 0.048 0.032 0527  0.118
(W00s020 | 67255 10:17AM| 1233 9.0 1 0.030 0.035]  0.0006]  0.0004 0.048 0.043 0.368]  0.097
W005026 | 6/28/95]  12:25PM 95.4 9.1 9  0.029 0.032{  0.0005]  0.0004 0.044 0.033 0378  0.107
W005917 | 71295 1:01 PM 50.6 9.1 7] 0.030 0.027(  0.0006]  0.0004 0.038 0.026 0.263|  0.080]
W005923 | 7s/95]  12:28 PM 2.1 9.0 4] 0.031 0.028  0.0006]  0.0003 0.038 0.019 0382  0.056
W005929 |  7/9/95]  10:45 AM 10.4 9.1 4l o028 0.027}  0.0006]  0.0002 0.030 0.020 0.190|  0.033
W005935 | 7/12/95 228 9.0 4 002 0.027) _ 0.0016]  0.0003 0.027 0.016 0.141] 0,025
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Table 4 Continued:

PBTR PbDis HgTot HgDis SeTR SeDis AgTR AgDis ZnTR ZaDis
kabﬂ) Date Time (rgm (mgl';) (mg&) (mg/L) megL)] (mgl)] (mgL)| (mgL)| (mal)| (mgl)
WI160 4/4/93 8:45 AM 0.009|< 0.001 0.0002|< 0.0002 0.120{<  0.006
WIl75 4/1/93 11:36 AM 0.009 0.002 0.0003|< 0.0002 0.133 0.038
(W1249 4/11/93 9:48 AM| 0.007 0.003|< 0.0002|< 0.0002 0.122 0.022
Wi300 4/14/93 9:20 AM| 0.006 0.002|< 0.0002j< 0.0002 0.072f<  0.006
WI351 4/18/93 11:45 AM 0.003 0.004{< 0.0002|< 0.0002{< 0.002{< 0.002|]< 0.001]< 0.001 0.067 0.038]
WI407 4/21/93 12:42 PM 0.004 0.004|< 0.0002|< 0.0002{< 0.002|< 0.002[< 0.00l{< o0.00t 0.134 0.015
W1429 4/25/93 11:45 AM 0.004{<  0.001]< 0.0002j< 0.0002 0.059 0.048
WI1591 4/28/93 10:53 AM 0.005 0.002{< 0.0002{< 0.0002 0.076 0.072]
w1788 57293 12:16 PM 0.004 0.001]< 0.0002{< 0.0002 0.055 0.024
Wig18 5/5/93 12:07 PM 0.004 0.0011< 0.0002{< 0.0002 0.045
Wi989 5/9/93 12:00 PM 0.003f<  0.001|< 0.0002]{< 0.0002|< 0.002|< 0.002|]< 0.001{< 0.001 0.063 0.061
WJ180 5/12/93 9:54 AM 0.002[<  0.001]< 0.0002j< 0.0002]< 0.002|< 0.002]< 0.001{< 0.001 0.065|<  0.006
WJ248 3/16/93 11:10 AM 0.002 0.002j< 0.0002{< 0.0002 0.041|< 0,006
WJ286 5/19/93 11:25 AM 0.003 0.004 0.0003 0.0002 0.067 0.041
WJ38s 5123/93 8:10 AM 0.003]<  0.001 0.0003|< 0.0002 0.072 0.007
'Wi436 §/26/93 8:52 AM 0.002 0.002(< 0.0002/< 0.0002 0.068 0.061
'WJ436 5130/93 722 AM 0.001 0.002|< 0.0002, < 0.6002 0.077 0.058
WJ501 6/2/93 9:10 AM 0.002 0.002 0.0003|< 0.0002 0.071 0.052,
WKO014 6/17/93 10:25 AM 0.002 0.002]< 0.0002|< 0.0002 0.050 0.035
WK022 6/20/93 T:45 AM 0.005 0.002|< 0.0002|< 0.0002 0.095 0.047|
WK282 6/23/93 8:42 AM|<  0.001 0.003|< 0.0002|< 0.0002 0.089 0.035
WK393 6/27/93 12:33 PM 0.002]<  0.001}< 0.0002i{< 0.0002 0.064 0.035
WMO062 10/3/93 0.004j<  0.001]< 0.0002{< 0.0002 0.049 0.016
(WM139 10/10/93 10:28 AM 0.002j<  0.001)< 0.0002{< 0.0002}< 0.002|< 0.002{< 0.00I|< 0.001 0.041 0.016
'WM234 10/13/93 4:10 PM 0.002]<  0.001i{< 0.0002|< 0.0002|< 0.002{< 0.002]< 0.00t|]< 0.001 0.041{<  0.009
'W004190 5/11/95 0.002j<  0.001]< 0.0002|< 0.0002 0.038 0.011
W004196 5/14/95 0.003j<  0.001}< 9.0002|< 0.0002 0.001 0.003{< 0.001j< 0.001 0.052{< 0.011
'W004203 517195 0.003 0.001]< 0.0002 0.0003 0.002 0.002;<  0.001{< 0.001 0.058 0.022]
W004210 $121/95 0.004 0.0014< 0.0002j< 0.0002 0.089 0.033
'W004216 524195 0.003 0.001}< 0.0002|< 0.0002 0.083 0.019]
W004225 5/28/9% 0,008 0.004|< 0.0002|< 0.0002 0.062{< 0,011
'W004911 531495 0.002 0.003< 0.0002|< 0.0002 0.062 0.012;
\W004975 6/4/95 0.002|< 0.001}< 0.0002|< 0.0002 0.056 0.027
W004981 6/7/95 0.021 0.002 0.0003|< 0.0002 0.107 0.034
W004991 | 6/11/95 0.016 0.002 0.0002|< 0.0002 0.127 0.015
W004997 6/14/95 0.009 0.002 0.0002|< 0.0002 0.079(<  0.011
‘W005003 6/18/95 10:57 AM 0.006 0.002 0.0003|< 0.0002 0.062 0.034]
W005009 6/21/95 10:38 AM 0.007 0.001 0.0003({< 0.0002 0.098 0.034
'W005020 6/25/95 10:17 AM 0.005 0.002|< 0.0002f< 0.0002j< 0.002|< 0.002{< 0.001|]< 0.001 0.082 0.021
WG05026 6/28/95 12:25 PM 0.008 0.002|< 0.0002{< 0.0002j< 0.002|]< 0.002{< 0.001{< 0.001 0.082 0.036
W005917 U938 1:01 PM| 0.004 0.002|< 0.0002|<  0.0002 0.053 0.047,
W005923 715195 12:28 PM 0.004 0.002|< 0.0002|<  0.0002 0.085 0.037
W005929 79195 10:45 AM 0.002{<  0.001|< 0.0002|< 0.0002 0.049 0.019
W005935 1295 0.002]<  0.001|< 0.0002|<  0.0002 0.049 0.024

Note:

L glpiras ki

< v:;;\\

e

(1) A single grab sample, taken June 11, 1995, slightly exceeded the Tier I daily standard for
total recoverable copper. All other Tier I daily standards were consistently met during periods of
discharge from the bypass spillway (SS - 3B).
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TABLE S: TIER L, TIER I, AND FINAL PERFORMANCE STANDARDS FOR WARM SPRINGS PONDS DISCHARGES

Tier I Interim Standards Tier II Interim Standards Final Discharge Standards
Effective Cctober 25, 1991 - October 24, 1995 Effective October 25, 1995 - October 24, 1997 Effective October 25, 1997
Daily Maximum | Monthly Average § Daily Maximum Monthly Average Daily Maximum § Monthly Average
Constituent (mg/L) (mg/L) (mg/L) {mg/L) (mg/L) (mg/L)
Arsenic 0.05 0.02 0.02 0.02 0.02 0.02
Cadmium 0.01 0.8062 0.9062 0.0862 £.5862 0.0916
Copper 0.09 0.035 0.035 0.026 0.026 0.017
Iron 2.2 1.5 1.5 1.5 1.5 1.0
Lead 0.1 0.1 0.137 0.137 0.137 0.0053
Mercury 0.001 0.0002 0.0002 0.0002 0.0002 0.0002
Selenium -— — — -— 0.26 0.035
Sitver — — — — 0.0082 0.00012
Zinc 0.3 0.16 0.16 0.16 0.16 8.15
TSS 45.0 45.0 45.0 45.0 45.0 30.0
pH 6.9-9.5 upits | — 6.5-9.5 units — 6.5-9.5 umits -—
Notes:

(1) Mercury as total analysis; other metals as total recoverable analysis.
(2) The limitations in bold type are based on a hardness value of 150 mg/L. Adjustment factors for hardness contained in the
“Quality Criteria for Water 1986," or “Gold Book,” are applied to these limitations. Hardness is measured in the discharge
and adjustments to the limitations are calculated for composite samples.
(3) TSS means total suspended solids.

excerpted from ESA, 1997
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TABLE 6: DAILY TIER I AND TiER If PERFORMANCE STANDARDS EXCEEDENCE SUMMARY

Daily Tier 1 Standards Daily Tier I Standards
Octacber 25, 1991 - October 24, 1995 October 25, 1695 - October 24, 1997
Constituent
No. of No. of % of No. of No. of % of

Measuremenis | Exceedences | Exceedences || Measurements | Exceedences | Exceedences
TSS 413 0 <1 209 0 <1
pH 1399 100 7 729 21 3
Arsenic 383 0 <I 1209 55 26
Cadmium 375 0 <] 209 0 <1
Copper 386 25 6 209 59 28
Iron 386 0 <1 209 6 3
Lead 386 0 <1 209 0 <1
Mercury 413 0 <] 209 6 3
Selenium — -~ --- — --- —
Silver - -—- U - — --
Zinc 386 7 2 208 22 11

Notes:

(1) Mercury as tota! analysis; all other metals as total recoverable analysis.

excerpted from ESA, 1998




TABLE 7: MONTHLY TIER I AND TIER Il PERFORMANCE STANDARDS EXCEEDENCE SUMMARY

Menthly Tier I Standards Monithiy Tier I Standards

October 25, 1991 - October 24, 1995 October 25, 1995 - October 24, 1997
Constituent

No. of No. of % of No. of No. of % of

Measurements | Exceedences | Exceedences || Measurements | Exceedences | Exceedences
TSS 47 0 <1 25 0 <1
pht — — — — — =
Arsenic 45 3 7 25 7 28
Cadmium 44 0 <1 25 0 <1
Copper 45 8 18 25 9 36
Iron 45 0 <1 25 1 4
Lead 45 0 <1 25 0 <1
Mercury 47 0 0 25 1 4
Selenium — - - — — -
Silver - --- - -~ — -
Zinc 45 3 ' 7 25 2 8

Notes:

(1) Mercury as total analysis; other metals as total recoverable analysis.

excerpted from ESA, 1998




Table 8,
Minimum, Maxzimum and Average Concentration of Regulated Constituents Entering and
Leaving the Warm Springs Ponds January 1992 through October 1997. (mg/l)

§8-1 SS-5
Constitucnt Date Min Max Avg Min Max Avg |
pH 1991 74 8.2 79 1.9 8.6 83
1992 7.0 9.6 8.2 7.1 10.0 8.9
1993 7.0 9.5 8.0 7.4 9.6 8.8
1994 1.1 9.1 8.3 8.6 9.9 9.2
1995 73 9.2 8.1 8.0 9.8 8.9
: 1996 12 9.1 8.1 7.7 9.5 8.8
1997 6.9 8.9 7.9 78 9.8 8.9
}
? TSS 1991 <4 16 9 <4 5 3
, 1992 <4 513 14 <4 21 5
1 1993 <4 547 24 <4 18 4
1994 <4 67 9 <4 32 7
| 1995 <4 298 26 <4 22 5
! 1996 <4 36.. 21 <4 34 6
; 1997 <4 316 44 <4 19 6
% Arsenic 1991
] 1992 0.008 0.170 0.021 0.004 0.017 0.010
. ; 1993 0.010 0.236 0.030 0.007 0.029 0.018
“ L / 1994 0.012 0.074 0.022 0.010 0.033 0.020
g 1995 0.010 0.168 0.028 0.007 0.031 0.017 )
ﬁ 1996 0.009 0.237 0.022 0.008 0.043 0.019
< 1997 0.011 0.106 0.027 0.009 0.035 0.021
e Cadmiurma 1991
o ; 1992 0.0004|  0.0111]  0.0016] <0.0001|  0.0031]  0.0005
§i : 1993 0.0007]  0.0088]  0.0019] <0.0001]  0.0012]  0.0005
g ] NO— 1994 0.0005]  0.0096]  0.0012] <0.0001]  0.0008]  0.0003
() T 1995 0.0007|  0.0110]  0.0022] <0.0001]  0.0026]  0.0003
gy R 1996 0.0007)  0.0102]  0.0024] <0.0001]  0.0048]  0.0004
& 1997 0.0010f  0.0197]  0.0036| <0.0001]  0.0008]  0.0003
75\ Copper 1991
w o 1992 0.040 1.48 0.138 0.009 0.338 0.051
e . 1993 0.021 1.75 0.157 0.014 0.157 0.040
A - 1994 0.036 0.905 0.087 0.008 0.033 0.019
‘ : 1995 0.038 1.53 0.212 0.011 0.076 0.024
j J 1996 0.062 1.69 0.160 0.009 0.262 0.037
i 1997 0.091 1.37 0.262 0.011 0.106 0.034
!
i
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Table 8 Continued

SS-1 SS-5
Constituent Date Min Max Avg Min Max Avg |
fron 1991
1992 0.237 21.9 0,931 0.077 0.510 0.186
1993 0.017 10.9 0.878 0.043 0.885 0.198
1994 0.221 2.44 0.546 0.129 1.10 0.325
1995 0.385 14.8 141 0.042 0.998 0.326
1996 0272 24.6 1.35 0.072 372 0.457
1997 0.480 14.2 1.85 0.043 1.20 0.333
Lead 1991
1992 0.003 0.338 0.018 <0.001 0.009 0.004
@ 1993 <0001 0.496 0.020 <0.001 0.012 0.003
@ 1994 0.004 0.073 0.010 <0.001 0.005 0.001
g 1995 0.006 04). 0.036 <0.001 0.021 0.003
1996 0.004 0.683 0.031 <0.001 0.097 0.007
1997 0.002 0.382 0.039 <0.001 0.023 0.004
w Mercury 1991 <0.0002 0.0005 0.0002 <0.0002 0.0002 <0.0002
mﬂ 1992 <0.0002 0.0015 <0.0002 <0.0002 0.0003 <0.0002
1993 <0,0002 0.0030 0.0002] <0.0002 0.0005f <0.0002
Q/ 1994 <0.0002 0.0004f <0.0002] <0.0002 0.0004] <0.0002 I
1995 <0.0002 0.0034 0.0004] <0.0002 0.0006] <0.0002
1996 <0.0002 0.0062 0.0003] <0.0002 0.0007) <0.0002
1997 <0.0001 0.0027 0.0004] <0.0001 0.0003] <0.0002
Selenium 1991
1992 <0.002 0.006 0.003 <0.002 0.005 0.003
1993 <0.002 0.004 <0.002 <0.002 0.005 <0.002
1994 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
1995 <0.001 0.002 0.001 <0.001 0.002 <0.002
1996 <0.002 0.003 <0.002 <0.002 0.005 <0.002
1997 <0.002 0.002 <0.002 <0.002 0.002 <0.002
Silver 1991
1992 <0.001 0.004 0.001 <0.001 0.002 <0.001
1993 <0.001 0.003 0.001 <0.001 0.002 <0.001
1994 <0.001 0.004 0.001 <0.001 0.003 <0.001
1995 <0.001 0.008 0.002 <0.001 0.005 <0.001
1996 <0.001 0.011 0.002 <0.001 0.003 <0.001
1997 <0.001 0.008 0.002 <0.001 0.001 <0.001
Zinc 1991
1992 0.110 3.011 0.471 0.016 0.482 0.093
1993 0.150 2.845 0.512 0.008 0.332 0.086
(L i 1994 0.111 3.203 0.349 0.004 0.170 0.043
1995 0.173 3.093 0.599 0.008 0.148 0.043
1996 0.162 2.801 0.640 0.010 0.373 0.071
1997 0.236 3.705 0.844 0.009 0.319 0.094

Note: Metals are reported as total recoverable analyses, except mercury (total).
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Table 9: Influent (SS-1) and Effiuent (SS-5) Concentrations of Total Recoverable Trace Elements and Total Suspended Solids
{TSS) January 1, 1992 - August 31, 1997.

Parameter min. max. ave. min. max. avg. ‘

Arsenic 0.008 0.237 0.025 0.004 0.043 3.817

Cadmium 0.0004 0.0197 0.0621 <0.0001 0.0048 0.8804

Copper 0.021 1.76 0.165 0.008 0.338 0.634

Tron 0.017 24.6 115 0.042 3.72 0.310 *'

Mercury <0.0001 0.0062 0.06602 <0.0001 0.0007 0.0001

Lead <0.001 0.683 0.026 <0.001 0.097 6.004

Zinc 0.110 3.71 0.554 <0.004 0.482 0.07%

TSS <4 550 22 <4 34 5.6
Notes:
(1) Values are expressed in milligrams per/liter (mg/l). :
(2) Mercury and TSS as total analysis.
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Table 10: Influent (SS-1) and Effivent (8S-5) Concentrations of Dissclved Trace Elements, Ociober 1991 through October 1597.

SS-1 SS-5
Parameter min. max. avg. min. max. avg.
Arsenic <0.001 0.049 0.015 0.004 0.039 6.016
Cadmium <0.0001 0.0087 0.0014 <0.0001 0.0010 0.0002
Copper <0.001 0.354 0.053 0.002 0.110 6.020
fron 0.011 0.859 0.103 <0.007 1.177 0.653
Lead <0.001 0.025 0.002 <0.001 0.021 0.001
Mercury <0.0001 0.0005 0.0601 <0.0001 0.0005 0.0001
Selenium <(.001 0.005 0.001 <0.001 0.003 0.001
Silver <0.001 0.001 0.001 <0.001 0.003 0.001
Zinc <0.006 2.478 0.361 <0.004 0.241 0.029

Note: Metals are reported as dissolved analyses.
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7.3.3.6 Graphs and Summaries of Performance: Predicting Future Performance From
Previous Iive Years' Data

Figures As-1,Cd-1, Cu-1, Fe-1, Hg-1, Pb-1,Zn-1, TSS-1, and pH-1 graphically illustrate for
eachregulated constituent the past five years’ influent and effluent concentrations and the final daily
maximum (acute) standard. Each figure is accompanied by a summary page, which compares Tier
T and Tier I performance standards with results of water quality monitoring. It also assumes, for the
sake of comparison and future projection only, that the final daily standard for each regulated
constituent was in place over the past five years. This exercise predicts how the ponds might be
expected to perform, if the next five years of flow conditions generally mimic earlier flows.

For example, Figure Zn-1 is a multiple graph of total recoverable zinc concentrations entering
the ponds (SS-1) and leaving the ponds (8S-5) from January 1992 through October 1997, as
compared to the hardness-adjusted final daily maximum discharge standard. Incoming zinc
concentrations were generally betweer. 0.349 mg/1 (1994) and 0.844 mg/1 (1997). Following
treatment within Ponds 3 and 2, effluent zinc concentrations were generally between 0.017 mg/l
(1994) and 0.102 mg/1 (1993). See again Table  and note that the hardness-adjusted final daily
standard for total recoverable zinc generally falls between 0.15 mg/l and 0.20 mg/1, but can be as
high as 0.23 mg/1 when water hardness exceeds 200 mg/1.

Note in Figure Zn-1 that effluent zinc concentrations would have slightly exceeded the
hardness-adjusted final daily standard for brief periods around April 1993, February 1996, and
February through March of 1997, had the final standards been in effect.

Figure Cu-1, for total recoverable copper, illustrates that copper concentrations, like zinc and
the other metals, drop significantly as a result of treatment within the pond system. In the case of
copper, however, the frequency and duration of concentrations that would have exceeded the
hardness-adjusted final daily maximum discharge standard, had final standards been in effect, are
greater than any other metal.

Average incoming copper concentrations over the past five years were generally between
0.087 mg/1(1994) and 0.262 mg/1(1997), while maximum incoming copper concentrations exceeded
1.300 mg/l in every year except 1994 (0.905 mg/l maximum). Following treatment within Ponds
3 and 2, effluent total recoverable copper concentrations generally fell within the range of 0.019 mg/1
(1994) to 0.045 mg/l (1993). See again Table 8 and note that the hardness-adjusted final daily
maximum standard for total recoverable copper generally falls between 0.023 mg/l and 0.034 mg/l,
but can be greater than 0.035 mg/l when water hardness exceeds 200 mg/l.

Reviewers are urged to examine Figures As-1, Cd-1, Fe-1, Hg-1, Pb-1, TSS-1 and pH-1 in
the same manner as above, comparing and contrasting the graphics with Figures Cu-1 and Zn-1, as
well as with Table 8. Also for comparison, Figures As-2, Cd-2, Cu-2, Fe-2, Hg-2, Pb-2 and Zn-2
are provided. These figures graphically illustrate for the metals and arsenic their dissolved
concentrations, both influent (SS-1) and effluent (SS-5), as compared to corresponding federal
ambient water quality criteria for protection of aquatic life.
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Arsenic

Tier I performance standards for total recoverable arsenic concentrations were 0.05 mg/i

" (daily maximum) and 0.02 mg/l (monthly average). Hardness adjustment does not apply to

performance standards for arsenic.

Between October 25, 1991, and October 24, 1995, a total of 383 separate 24-hour composite
samples were analyzed for total recoverable arsenic and compared to Tier I standards. All 383
samples (100 percent) met the daily standard. Of the 45 measurements used to calculate monthly
average concentrations, three months (7 percent) failed to meet the monthly standard and 42 months
(93 percent) met the monthly standard.

The more stringent Tier H performance standards for total recoverable arsenic concentrations,
both daily maximum and monthly average, were 0.02 mg/1.

Between October 25, 1995, and October 24, 1997, a total of 209 separate 24-hour composite
samples were analyzed for total recoverable arsenic and compared to the Tier Il standards. Fifty-five
samples (26 percent) failed to meet the daily standard and 154 samples (74 percent) met the daily
standard. Of the 25 measurements used to calculate monthly average concentrations, seven months

(28 percent) failed to meet the monthly standard and 18 months (72 percent) met the monthly
standard.

From October 25, 1991, through October 24, 1997, which encompasses both the Tier [ and
Tier I periods, treatment within the ponds removed an estimated 32 percent of all arsenic (total
recoverable) that entered the system. The average total recoverable arsenic concentration entering
Pond 3 (SS-1) during this extended period was 0.025 mg/l, with many concentrations exceeding 0.05
mg/l. The average total recoverable arsenic concentration leaving the ponds (SS-5) during the same
extended period was 0.017 mg/l.

The final standards for arsenic are the same as the Tier II standards. ARCO compared the
Tier Il and final daily maximum discharge standard for total recoverable arsenic to the several
hundred daily measurements that were analyzed between January 1992 and October 1997. The
following graph (Figure As-1) illustrates that the pond system capabilities for treatment of arsenic
are marginal during late summers. This is because arsenic behaves different from the heavy metals
in an alkaline precipitation system. Therefore, the degree of arsenic removal occurring here is
limited, but is nevertheless beneficial.
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Cadmium

Tier I performance standards for total recoverable cadmium concentrations were 0.01 mg/i
(daily maximum) and 0.0062 mg/l (monthly average). A hardness adjustment was allowed for
cadmium in Tier L

Between October 25, 1991, and October 24, 1995, a total of 375 separate 24-hour composite
samples were analyzed for total recoverable cadmium and compared to Tier I standards. All 375
samples (100 percent) met the daily standard. Of the 44 measurements used to calculate monthly
average concentrations, all 44 months (100 percent) met the monthly standard.

The more stringent Tier II performance standards for total recoverable cadmium
concentrations, both daily maximum and monthly average, were 0.0039 mg/l. A hardness
adjustment was all>wed for cadmium in Tier IL

Between October 25, 1995, and October 24. 1997, a total of 209 separate 24-hour composite
samples were analyzed for total recoverable cadmium and compared to the Tier I standards. All 209
samples (100 percent) met the daily standard. Of the 25 measurements used to calculate monthly
average concentrations, all 25 months (100 percent) met the monthly standard.

From October 25, 1991, through October 24, 1997, which encompasses both the Tier I and
Tier I periods, treatment within the ponds removed an estimated 81 percent of all cadmium (total
recoverable) that entered the system. The average total recoverable cadmium concentration entering
Pond 3 (SS-1) during this extended period was 0.0021 mg/l, with some concentrations exceeding
0.01 mg/l. The average total recoverable cadmium concentration leaving the ponds (SS-5) during
the same extended period was 0.0004 mg/1.

Although the final standards did not become effective until October 25, 1997, ARCO
compared the hardness-adjusted final daily maximum discharge standard for total recoverable
cadmium to the several hundred daily measurements that were analyzed between January 1992 and
October 1997. The following graph (Figure Cd-1) illustrates that although incoming cadmium
concentrations are generally already below the protective standard, treatment within the ponds
substantially reduces cadmium to low concentrations, including during spring runoff events.
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Copper

Tier I performance standards for total recoverable copper concentrations were 0.09 mg/l
(daily maximum) and 0.635 mg/l (monthly average). No adjustment for hardness was allowed in
Tier L.

Between October 25, 1991 and October 24, 1995, a total of 386 separate 24-hour composite
samples were analyzed for total recoverable copper and compared to Tier 1 standards. Twenty five
samples (six percent) failed to meet the daily standard and 361 samples (94 percent) met the daily
standard. Of the 45 measurements used to calculate monthly average concentrations, eight months
(18 percent) failed to meet the monthly standard and 37 months (82 percent) met the monthly
standard.

The more stringent Tier IT performance standards for total recoverable copper concentrations
were 0.035 mg/1 (daily maximum) and 0.018 mg/l (monthly average). Adjustment for hardness was
allowed in Tier IL

Between October 25, 1995, and October 24, 1997, a total of 209 separate 24-hour composite
samples were analyzed for total recoverable copper and compared to Tier II standards. Fifty nine
samples (28 percent) failed to meet the daily standard and 150 samples (72 percent) met the daily
standard. Of the 25 measurements used to calculate monthly average concentrations, nine months
(36 percent) failed to meet the monthly standard and 16 months (64 percent) met the monthly
standard.

From October 25, 1991, through October 24, 1997, which encompasses both the Tier I and
Tier II periods, treatment within the ponds removed an estimated 80 percent of all copper (total
recoverable) that entered the system. The average total recoverable copper concentration entering
Pond 3 (SS-1) during this extended period was 0.167 mg/l, with many concentrations exceeding 1.0
mg/l. The average total recoverable copper concentration leaving the ponds (SS-5) during the same
extended period was 0.034 mg/l.

Although the final standards did not become effective until October 25, 1997, ARCO
compared the hardness-adjusted final daily maximum discharge standard for total recoverable copper
to the several hundred daily measurements that were analyzed between January 1992 and October
1997. The following graph (Figure Cu-1) illustrates that the pond system capablilities for treatment
of copper compare favorably overall to the final daily standard, with spring runoff events generally
exceeding treatment capabilities. The figure also illustrates that influent (SS-1) total recoverable
copper concentrations are significantly reduced, often by an order of magnitude, within the pond
system.
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Iron

Tier I performance standards for total recoverable iron concentrations were 2.2 mg/l (daily
maximum) and 1.5 mg/l (monthly average). Hardness adjustment does not apply to performance
standards for iron.

Between October 25, 1991, and October 24, 1995, a total of 386 separate 24-hour composite
samples were analyzed for total recoverable iron and compared to Tier I standards. All 386 samples
(100 percent) met the daily standard. Of the 45 measurements used to calculate monthly average
concentrations, all 45 months (100 percent) met the monthly standard.

The slightly more stringent Tier II performance standards for total recoverable iron
concentrations, both daily maximum and monthly average, were 1.5 mg/l. This number also
represents the final daily maximum and monthly average standards for iron.

Between October 25, 1995, and October 24, 1997, a total of 209 separate 24-hour composite
samples were analyzed for total recoverable irot. and compared to the Tier II standards. Six samples
(3 percent) failed to meet the daily standard and 203 samples (97 percent) met the daily standard.
Of the 25 measurements used to calculate monthly average concentrations, one month (4 percent)
failed to meet the monthly standard and 24 months (96 peicent) met the monthly standard.

From October 25, 1991, through October 24, 1997, which encompasses both the Tier I and
Tier II periods, treatment within the ponds removed an estimated 73 percent of all iron (total
recoverable) thatentered the system. The average total recoverable iron concentration entering Pond
3 (SS-1) during this extended period was 1.14 mg/l, with many concentrations exceeding 5.0 mg/l.
The average total recoverable iron concentration leaving the ponds (SS-5) during the same extended
period was 0.3 mg/l.

Although the final standards did not become effective until October 25, 1997, ARCO
compared the final daily maximum discharge standard for total recoverable iron to the several
hundred daily measurements that were analyzed between January 1992 and October 1997. The
following graph (Figure Fe-1) illustrates that the pond system capabilities for treatment of iron
compare favorably to the final daily standard, with a spring runoff event of 1996 slightly exceeding
treatment capabilities. The figure also illustrates that influent (SS-1) total recoverable iron
concentrations are substantially reduced by treatment within the pond system, to levels well below
the protective standard.
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Mercury

Tier I performance standards for total mercury concentrations were 0.001 mg/l (daily
maximum) and 0.0002 mg/l (monthly average). Hardness adjustment does not apply to performance
standards for mercury.

Between October 25, 1991, and October 24, 1995, a total of 413 separate 24-hour composite
samples were analyzed for total mercury and compared to Tier I standards. All 413 (100 percent) met
the daily standard. Of the 47 measurements used to calculate monthly average concentrations, all
47 months (100 percent) met the monthly standard.

The more stringent Tier H performance standards for total mercury concentrations, both daily
maximum and monthly average, were 0.0002 mg/l. This number also represerts the final daily
maximum and monthly average performance standards for mercury, as 0.0002 mg/l was the
analytical detection limit untii early 1997. (The detection limit dropped to 0.0001 mg/l earlier this
year.)

Between October 25, 1995, and October 24, 1997, a total of 209 separate 24-hour composite
samples were analyzed for total mercury and compared to the Tier II standards. Six samples (3
percent) failed to meet the daily standard and 203 samples (97 percent) met the daily standard. Of
the 25 measurements used to calculate monthly average concentrations, one month (4 percent) failed
to meet the monthly standard and 24 months (96 percent) met the monthly standard.

From October 25, 1991, through October 24, 1997, which encoinpasses both the Tier I and
Tier II periods, treatment within the ponds removed an estimated 50 percent of all mercury (total)
that entered the system. The average total mercury concentration entering Pond 3 (SS-1) during this
extended period is assumed to be 0.0002 mg/l, although many samples exceeded 0.0006 mg/l. The
average total mercury concentration leaving the ponds (SS-5) during the same extended period is
assumed to be one-half of the analytical detection limit, or 0.0001 mg/l. This is standard practice
when protective standards are equivalent to the analytical detection limit.

ARCO compared the final daily maximum discharge standard for total mercury to the several
hundred daily measurements that were analyzed between January 1992 and October 1997. The
following graph (Figure Hg-1) illustrates that incoming mercury concentrations have often exceeded
the aquatic life protection standard, particularly over the past three years; however, substantial
treatment and removal are occurring within the pond system.
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Lead

Tier I performance standards for total recoverable lead concentrations were 0.1 mg/l (daily
maximum) and 0.1 mg/l (monthly average). A hardness adjustment was allowed for lead in Tier L.

Between October 25, 1991, and October 24, 1995, a total of 386 separate 24-hour composite
samples were analyzed for total recoverable lead and compared to Tier I standards. All 386
samples (100 percent) met the daily standard. Of the 45 measurements used to calculate monthly
average concentrations, all 45 months (100 percent) met the monthly standard.

The more stringent Tier II performance standards for total recoverable lead concentrations,

both daily maximum and monthly average, were 0.082 mg/l. A hardness adjustment was allowed
for lead in Tier II.

Between October 25, 1995, and October 24, 1997, a total of 209 separate 24-hour composite
samples were analyzed for total recoverable lead and compared to the Tier II standards. All 209
samples (100 percent) met the daily standard. Of ti.c 25 measurements used to calculate monthly
average concentrations, all 25 months (100 percent) met the monthly standard.

From October 25, 1991, through October 24, 1997, which encompasses both the Tier I and
Tier H periods, treatment within the ponds removed an estimated 84 percent of all lead (total
recoverable) that entered the system. The average total recoverable lead concentration entering Pond
3 (SS-1) during this extended period was 0.025 mg/l, with some concentrations exceeding 0.04mg/1.
The average total recoverable lead concentration leaving the ponds (SS-5) during the same extended
period was 0.004 mg/l.

Although the final standards did not become effective until October 25, 1997, ARCO
compared the hardness-adjusted final daily maximum discharge standard for total recoverable lead
to the several hundred daily measurements that were analyzed between January 1992 and October
1997. The following graph (Figure Pb-1) illustrates that although incoming lead concentrations
generally fall below the protective standard, treatment within the pond system substantially reduces
lead concentrations to low levels, including during spring runoff events.
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Zine

Tier I performance standards for total recoverable zinc concentrations were 0.3 mg/l (daily

maximum) and 0.16 mg/l (monthly average). A hardness adjustment was allowed for zinc in Tier
L

Between October 25, 1991, and October 24, 1995, atotal of 386 separate 24-hour composite samples
were analyzed for total recoverable zinc and compared to Tier I standards. Seven samples (two
percent) failed to meet the daily standard and 379 samples (98 percent) met the daily standard. Of
the 45 measurements used to calculate monthly average concentrations, three months (seven percent)
failed to meet the monthly standard and 42 months (93 percent) met the monthly standard.

The Tier II performance standards for total recoverable zinc concentrations, both daily maximum
and monthly aver~ge, were 0.12 mg/l. A hardness adjustment was allowed for zinc in Tier I

Between October 25, 1995, and October 24, 1997, - total of 208 separate 24-hour composite samples
were analyzed for total recoverable zinc and compared to the Tier I standards. Twenty two samples
(11 percent) failed to meet the daily standard and 186 samples (89 percent) met the daily standard.
Of the 25 measurements used to calculate monthly average concentrations, two months (eight
percent) failed to meet the monthly standard and 23 months (92 percent) met the monthly standard.

From October 25, 1991, through October 24, 1997, which encompasses both the Tier I and Tier 11
periods, treatment within the ponds removed an estimated 88 percent of all zinc (total recoverable)
that entered the system. The average total recoverable zinc concentration entering Pond 3 (SS-1)
during this extended period was 0.561 mg/l, with many concentrations exceeding 1.2 mg/l. The
average total recoverable zinc concentration leaving the ponds (SS-5) during the same extended
period was 0.07 mg/l.

Although the final standards did not become effective until October 25, 1997, ARCO compared the
hardness-adjusted final daily maximum discharge standard for total recoverable zinc to the several
hundred daily measurements that were analyzed between January 1992 and October 1997. The
following graph (Figure Zn-1) illustrates that the pond system capabilities for treatment of zinc
compare favorably overall to the final daily standard, with spring runoff events of 1992, 1993, 1996
and 1997 exceeding treatment capabilities. The figure also illustrates that influent (SS-1) total
recoverable zinc concentrations are significantly reduced, often by an order of magnitude, within the
pond system.
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pH

The Tier 1, Tier I and final daily maximum performance standard for pH is expressed as a
range of pH 6.5 to pH 9.5. Cnly the daily maximum standard applies to pH.

Between October 25, 1991, and October 24, 1997, a total of 2,128 daily pH measurements
were recorded, with 121 measurements greater than pH 9.5. These exceedences occur invariably
during the late summer months as a consequence of warmer temperatures and natural biological
activity. Lime addition at the inlet during this period is generally suppressed or discontinued
altogether.

Figure pH - 1 illusirates pH measurements over the period of record and compares them to
the pH of incoming water (SS - 1) generally falls between pH 7.0 and pH 8.5. The addition of lime
at the inlet, to achieve a desired pH of 9.3 t0 9.5, greatly enhances the precipitation of metals within
the pond system.
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Total Suspended Solids

The Tier I and Tier II performance standards for total suspended solids (TSS) concentrations
were 45 mg/l (daily maximum) and 45 mg/l (monthly average). The final daily maximum

performance standard remains at 45 mg/!; however, the final monthly average performance standard
is 30 mg/l.

Between October 25, 1991, and October 24, 1997, a total of 622 separate 24-hour composite
samples were analyzed for total suspended solids and compared to standards. All 622 samples (100
percent) met the daily standard. Of the 72 measurements used to calculate monthly average
concentrations, all 72 months (100 percent) met the monthly standard.

ARCO compared the daily maximum discharge standard for total suspended solids to the
several hundred daily measurements that were analyzed between January 1992 and October 1997,
The following graph (Figure TSS-1) illustrates that the pond system removes substantial amounts

of suspended sediments, reducing concentrations to levels consistently below the protective
standards.
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Figure TSS-1. Comparison of influent (SS-1) and effluent (SS-5) total suspended solids concentrations (1992-1997) with final daily
performsnce standard. This comparison with the final standard is for refererce only, as final standards generally did not
apply during shakedown.
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7.3.4 Mill-Willow Bypass Reconstruction, Reclamation, and Streambank Preservation

The bypass was designed and constructed as the primary floodway. In addition to receiving
Willow and Mill creeks, the bypass is capable of safely passing large flood flows around the Warm
Springs Ponds. The channel within the bypass was constructed between fall 1992 and fall 1994. Its
floodplain consists of a mixture of wet to moist low terraces that support well-developed stands of
vegetation. On the eastern side of the bypass, the side slopes associated with dikes are faced with
soil-cement to protect them from erosion during floods. Primary stability techniques for the bypass
relied on fall seeding of the stream banks and floodplain with native grasses and the planting of
willow cuttings and seedlings along the banks.

Overall, the vegetative development within the bypass has been good to excellent. A 1996
inspection of the aica documented that five major vegetative species accounted for 76 % of the total
cover by all species. The vegetated sites are dominated by perennial species that appear to be stable
or are increasing in abundance. While weeds occr, they are present at low levels. Many native
wetland species have become established.

Overbank flows that occurred in the bypass in 1995, 1996, and 1997, although hindering
stabilization and revegetation efforts, were anticipated during design. Releases from Pond 3 during
1995, followed by high discharge and sediment loads from the upper bypass during 1996 and 1997,
have caused minor aggradation (loss of channel capacity) and minor channel instability in the section
of the bypass below the Pond 3 bypass spillway. High flows also damaged some of the stream bank
stabilization and erosion control measures that were constructed in the relocated reach of Silver Bow
Creek below the inactive area.

High flows during 1996 and 1997, however, aided in armoring the stream bed in the upper
portions of the bypass. This armoring helps stabilize the channel and this process is anticipated for
the first few years of high stream flows through the reach. More stability and less bank failure are
anticipated in the next few years as the bed continues to armor and bank vegetation continues to
improve. In addition, there are signs that the relocated reach of Silver Bow Creek below Pond 2 is
reaching equilibrium. A firm armor layer is developing on the channel bed and banks. There is
variability in stream gradient through this reach, suggesting that further channel adjustments may
occur in future years.

The bypass, as reconstructed, also provides enhanced wetlands and wildlife habitat.
Construction of nest boxes in several ponds has served to increase the habitat suitable for waterfowl
nesting. Willows planted along the active channel are propagating rapidly, despite heavy browsing
by deer. Approximately 40,000 have been hand-planted along the bypass.

From June 1, 1992 until May 17, 1995, Mill and Willow creeks were diverted into Silver
Bow Creek above Pond 3 to allow for construction activities in the bypass. Flows were returned in
full on September 27, 1995. Since September 19935, flows tarough the bypass (as measured at
MWB-1) have averaged 60 cfs and ranged from a high flow of 280 cfs in May of 1997 to a low flow
of 12 cfs in December 1997.
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7.3.5 Wetlands Protection

In accordance with a formal federal interagency agreement between the U.S. EPA and U.S.
Fish and Wildlife Service, all activities within the Clark Fork River basin that involve wetlands are
supervised and evaluated by the Fish and Wildlife Service. The national standards for wetlands
protection, which essentially require no net loss of wetlands nationwide, are requirements recognized
and carefully monitored at the Warm Springs Ponds.

Initially, a pre-remedy inventory of wetlands was performed basin-wide, and included the
Warm Springs Ponds. That inventory is accessible at any of EPA's various document repositories,
at Butte, Anaconda, Deer Lodge or Missoula. The inventory was performed by ARCO, with
oversight by the Fish and Wildlife Service, and it involved aerial photography and ground-truthing
to determine the functional ratings of each wetlands area.

Several actions were taken during remedial action construction at the ponds to meet wetlands
protection standards defined in Exhibit 5. All of the wet-closure cells, which were constructed
primarily for the purpose of inundating exposed tailings deposits, were designed and constructed
such that their size, depth and other physical features would maximize the functionality of wetlands
ponds. Additionally, 24 individual wetlands ponds were created within the reconstructed Mill-
Willow bypass floodway and several thousands of sprigs (willows and wetlands sedges) were hand-
planted around these "pair ponds.” Also, high-scoring wetlands areas that existed prior to the
cleanup were left undisturbed during construction, or in some instances enhanced or enlarged.

Each year, at four separate stations throughout the pond systein, transects are set up in
wetlands areas in order to measure plant production, abundance and diversity. These measurements
are carried out with oversight and evaluation being supervised by the Fish and Wildlife Service.
Figure 4W shows the locations of these annual transects.

Wetlands protection performance is monitored also through other measurements that are
routinely taken during annual biomonitoring of the Warm Springs Ponds. Forexample, invertebrate
taxa richness measurements are conducted in areas classified as wetlands. Whereas only two to four
species of invertebrates were found to be present in newly-created wet-closure ponds in 1995, up to
18 to 21 species were found in those ponds during the 1997 surveys. The presence of 18 to 21

species compares favorably with surveys of other wetlands areas which are not affected by metals.
See Table 11.

EPA recently queried Fish and Wildlife Service officials who oversee wetlands performance
monitoring at the Warm Springs Ponds: Are there indications from data collected recently that
would indicate desirable or essential conditions for healthy wetlands are not in place here? The
answer is no. EPA and Fish and Wildlife Service will, however, continue to require wetlands

performance monitoring for at least the next several years, until a final accounting of basin wetlands
areas is conducted.
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Figure 4W. Warm Springs Ponds 1995-96 Sampling Locations for Plant

Producitivity, Abundance, and Diversity.
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Table 11

“eo o Benthic Macroinvertebrate Indices in WSP . <o 1995, 1896, and 1997

{FSampl
1995 (3) 2,009 = 1,189 A 1,435 + 1,083 A 7.33+153 A 12 0.51 20.17 A
1886 (3) 1,242 944 A 164 = 145 A 5.0==2.64 A 9 0.47 £0.29 A
1997 (3} S50 + 365 A 621 = 168 A 5329 A 18 0.46 x 0.21 A
Pi-MWC 1995 (3) 3.589+62 B 0+0.00 A 0.33x0.58 B 2 0+0.00 A
1886 (3) 1,823 £ 1,516 A 115 £ 199 A 5.0x2.64 A 11 0.52 £ 0.24 A
18397 (3) 1,066 =291 A 274 384 A 5.0£1.0 A 18 0.55 2 0.06 A
P1-WC 1995 (3) 28.7 £49.7 B 14.4 £24.9 B 0.67+1.16 B 9 0.10x0.17 A
1996 (3) 1,486 + 558 AB 116 £ 52.8 AB 70x1.0 A 17 0.66 £ 0.18 A
1997 (3) 2,032 =+ 931 A 534 = 402 A 8.7+0.6 A 20 0.76 £0.08 A
P1-WAN 1995 (3) 28.7 £24.9 A 14.4 £ 24.9 A 0.67 £ 0.58 A 13 0x0.00 A
1996 (3) 274 £ 190 A 91.4+63.3 A 3.0x1.0 A 18 0.45x0.16 A
1997 (3) 2,302 + 3,608 A 1,316 £ 1,847 A 47255 A 21 0.29 £ 0.32 A
! P2-WWC 1995 (3) 100.5+72.3 B 8.61+14.9 B 2.33+1.16 B " 017 20.15 A
| 1296 (3) 2,124 + 456 B 488 + 433 B 7.33+£3.51 AB 10 0.44 = 0.22 A
1897 (3) 12,047 = 8,111 A 7,589 = 5,567 A 13+3 A 1 0.56 £ 0.03 A
P2-NwW 1995 (3) 555+ 210 A 265 £ 88.2 A 6.67 =1.16 AB 7 0.63 + 0.04 A
1926 (3) 2,284 + 1,619 A 1,986+1,427 A 4.33x1.53 B 16 0.24 £ 0.01 2
1997 (3) 6,647 = 4,161 A 4,446 = 2,674 A 9.7+£23 A 8 0.51 0.1 AB
P2-S 1995 (3) 6,437 = 4,536 A 5,647 + 3,869 A 7.67+1.16 A 7 0.23 +0.03 A
1996 (3) 2,430 £ 2,032 A 2,302 £ 1,948 A 233x1.15 B 12 0.09+0.10 A
1997 (3) 15,824 = 9,055 A 12,608 6,789 A 93+25 A 18 032=0.14 A

Note: All values reported as means + standard deviation with the numbar of replicates for each location listed in parentheses after the year.
Letters indicate statistical differences among means for the three years; values within a column and row having the same letter were not found to be

significantly different (p < 0.05) for that particular analyte and site.
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Table 11Continued.

k-1

RCY

Benthic Macroinvertebrate Indices in WSP - <=~ 1895, 1996, and 1997

Locetion ' Year

i

aa

ar 1 @ml) 0 F - Density (M/md) % .
PS-WH 1985 (3) 5,052 = 3234 AB 3,216 2,681 A 9.0=0.00 B 11 0.48x0.14 A
1986 (3) 4,650 = 2201 B 3,229+1,607 A 6.0x£1.73 B 12 0.38 = 0.08 A
1997 (3) 14,064 £5107.2 A 8,280 % 6,045 A 16.7x1.5 A 22 0.69 = 0.21 A
P3-N 1995 (3) 5,103 £ 1,022 A 587 £72.5 A 8.67 £ 0.58 A 10 0.52 +0.08 A
1926 (3) 4,941 £2,028 A 3,475 £ 2,665 A 3.67 +0.58 B 15 0.31 = 0.09 A
1997 (3) 2,266 £ 728 A 420 + 456 A 4.7x1.2 B 11 0.52+0.14 A

Note: All valuss reported as means = standard deviation with the number of replicates for each location listed in parentheses after the year.

Letters indicate statistical differences among means for the three years; values within a col''mn and row having the same letter were not found to be
significantly different {p < 0.05) for that particular analyte and site.

Excerpted from ENSR/R2 1998.
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7.3.6 Biomonitoring

Biomonitoring at the Warm Springs Ponds is designed to be a long-term program. By means
of an unbiased set of ecological measurements, biological systems that live in direct contact with

metals in the water column, pond bottom sediments and surrounding terrestrial soils are being
evaluated in terms of their "ecological hea'th."

The objectives of the biomonitoring program were developed prior to completion of remedial
action construciion. They are described in the Final Draft Biomonitoring Plan for the Warm Springs
Ponds (U.S. EPA, December 1994) and may be summarized as follows:

* Monitor diversity and abundance in selected biological communities;

* Directly measure the toxicity of submerged sediments using standard toxicity tests;

* Directly measure metals concentrations in water and sediments; and

* Directty measure metals concentrations in selected plant and animal tissues {o evaluate
exposures and metals bioavailability.

These objectives, as well as the biomonitoring plan itself, were developed cooperatively by
the U.S. Fish and Wildlife Service, Montana Fish, Wildlife and Parks, ARCO, U.S. EPA and
Montana Department of Environmental Quality. A federal inter-agency agreement with EPA enables
the Fish and Wildlife Service to act as the lead agency and oversee all sampling, analysis and
reporting of the biomonitoring program, and advise EPA.

Recognizing that the pond system was designed to receive and treat contaminated water and
sediments fromupstream, for decades into the future or perhaps indefinitely, biomonitoring of plants
and animals that inhabit the area, particularly aquatic species, was designed with the understanding
that the organisms live in direct contact with elevated levels of metals. As such, the Warm Springs
Ponds biomonitoring program is an analysis of trends over time; a weight of evidence approach as
opposed to drawing conclusions from one year's or even a few years' results.

A long term program is necessary to enable scientists to discriminate between normal
biologic variations, which express themselves from year to year, as opposed to variations that may
be linked to exposures to metals. Over a period of five to seven years, the ponds’ communities are
expected to begin to produce meaningful results regarding the ecological health of the system.

Each successive year's data build upon our understanding of the previous years' data, and
each year's data further enable us to compare the biologic responses observed here with biologic
responses observed at reference sites. The reference sites include other wetlands and ponds systems

throughout Montana, such as Benton Lake, Lee Metcalf Waterfowl Refuge and other refuges
monitored by the U.S. Fish and Wildlife Service.
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The measurement endpoints selected for this biomonitoring program include:

a. metals concentrations in water and bottom sediments;

b. toxicity of bottom sediments to selected organisms;

c. metals concentrations in tissues of key receptors;

d. abundance and diversity of zooplankton and benthic invertebratcs;
e. abundance and diversity of higher plants; and

f. abundance and diversity of waterfowl.

Measurements are taken from nine sampling sites that represent both the differing types of
wetlands treatment areas and the range of maturity levels present. For example, the uppermost
sampling location (P3-WH) is within the wetlands at the head of Pond 3, which receives direct input
from Silver Bow Creek and was flooded in 1993. In contrast, the Pond 1 wet-closure sampling
location (P1-WQ) is far removed from Silver Bow Creek and has had several decades to mature as

a wetlands area. Figure SBM shows the nine sampling locations; they remain consistent from year
to year.

Sampling is conducted during the summer months. Analysis of the data, interpretation and
report preparation, all conducted by ARCO with oversight by the U.S. Fish and Wildlife Service and
EPA, require several months. Each late summer or fall, EPA meets with ARCO to review the
previous year's results and consider minor improvements to the work plan. These reviews have been
open to all interested parties and are publicized well in advance. Attendance by other federal and

state agency personnel, as well as interested individuals, was encouraged for reviews of each year’s
analytical results.

In addition to the original work plan (1994), reports on the results of biomonitoring
completed each year since 1995 have been distributed to repositories and several special interest
groups. Results and interpretations of each year’s biomonitoring report are distributed following

incorporation of comments provided by the reviewing agencies, in particular the Fish and Wildlife
Service.

The annual reports of biomonitoring describe the methods and results of all sampling and
analysis of field data, summary of findings, and conclusions and recommendations. The 1996 report
compares its results with those of 1995, just as the 1997 report compares its results with the two
previous years' results.

Water samples are taken from the water column near the pond bottom at each sampling
location and analyzed for metals concentrations, pH, dissolved oxygen, specific conductance and
temperature. A comparison of water samples taken in 1996, for the two locations mentioned above
(P3-WH and P1-WC), shows that total recoverable copper concentrations taken from Pond 3 were,
at 51 micrograms per liter, about three times higher than copper concentrations taken from the more
mature Pond 1, at 15 micrograms per liter. Dissolved copper concentrations were 21 ug/! from Pond
3 and less than 3 ug/l from Pond 1. The EPA's chronic ambient ~vater quality criterion for copper
in waters such as at these locations (hardness-dependent) is about 20 ug/l.
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Interestingly, bottom sediment samples taken from the same two locations in 1996 showed
similar total copper concentrations: For P3-WH total copper was 2,250 milligrams per kilogram and
for P1-WC total copper was slightly higher at 3,240 milligrams per kilogram. Total zinc
concentrations at these two locations in 1996 were as follows: P3-WH was 6,190 mg/kg and PI-WC
was considerably less at 2,770 mg/kg.

The purpose for giving typical examples such as those above is to emphasize that a single
year's data may not render meaningful interpretations. As additional years of data are gathered, and
as the entire spectrum of biomonitoring information is viewed as a whole--water and sediment
chemistry; toxicity tests using laboratory organisms; and tissue metals measurements for benthic
invertebrates, pelagic inveitebrates, rooted plants, bottom-feeding fish and waterfowl--the ponds’
ecological health will be better understood.

Sediment toxicity testing has been conducted each year. When subjected to laboratory water
and bottom sediments taken from five locations within the Warm Springs Ponds, under carefully
controlled laboratory conditions, a large percentage of test organisms did not survive in the 1995 or
1996 tests. The test organism is a freshwater amp..ipod, Hyalella azteca, and as many as 65 to 75%

of the laboratory test individvals did not survive the tests in 1996, while 88% of the control
organisms survived in 1996.

Mortality was highest in 1995 and 1996 when test organisms were subjected to sediments
taken from Ponds 3 and 2, and mortality was lowest (32 to 35% mortality) when test organisms were
subjected to bottom sediments taken from Pond 1 and wet-closures below Pond 1. The 1997
laboratory toxicity tests resulted in very low mortality (5 to 15% mortality) when test organisms were
subjected to sediments taken from P3-WH, P2-WWC, P2-NW, and P1-WC. However, none of the
test organisms survived in 1997 when subjected to sediments taken from P1-MWC, which is one of
the three most recently-constructed wet-closure cells.

Noteworthy is the fact that Hyalella azteca, known to be an invertebrate sensitive to metals,
is abundant throughout the Warm Springs Ponds, including the recently-constructed wet-closures
below Pond 1.

Beginning with the 1997 results, ranges of tissue copper residues were presented for various
locations around the ponds, and comparisons with other USFWS refuges (reference sites) were
possible. Figure 6BM shows the ranges and means of tissue copper residues for suckers and corixids
(a water bug), for various locations within the Warm Springs Ponds, and for USFWS reference sites.
Note that corixids taken from the most mature location, P1-WC, show a range and mean quite
similar to corixids taken from the Lee Metcalf Refuge in the Bitterroot Valley.

Each year's biomonitoring report is a substantial collection of information and the program
has met EPA's requirements for perforrnance monitoring. Examples of results discussed above are
illustrative only, and are not intended to summarize or portray the biomonitoring program in its
entirety. Interested reviewers are urged to refer to the biomonitoring plan and reports for each year,
and to participate in the annual reviews each autumn.
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Figure 5BM. Warm Springs Ponds 1997 Biomonitoring Sampling Locations.

:::""7::g Excerpted from ENSR/R2 1994.
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Excerpted from ENSR/R2 1998.
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7.3.7 Soil-cement Toe Drains

Dike slopes adjacent to the Mill-Willow bypass were faced with soil-cement for erosion
protection. Perforated pipe drains were installed, prior to placement of the soil-cement, to relieve
seepage pressures that might otherwise build up behind the soil-cement armor. Nearly 200 outlet
pipes convey the seepage flow thrcugh the armor to the bypass side of the dikes.

Figure 7 illustrates the location of toe drains. Toe drains installed along the Pond 3 dike
(Nos. 5-164) drain into the bypass channel. Toe drains installed along the Pond 2 dike (Nos. 165-

193) drain into a collection manifold, which conveys the collected seepage water to the ground water
interception trench,

EPA’s administrative order for the active area required manifolding of all toe drains.
However, during ~~nstruction (reconstruction and armoring of the dikes), a decision was made by
EPA, in consultation with DEQ, against manifolding toe drains 5 through 164. The decision
followed a recommendation by the design enginee - and EPA’s construction oversight engineers.
Their recommendation was based on an expectation of minimal additional loading into the bypass
and the concern that a manifold collecting low-flowing and imtermittently-flowing drains would
freeze in winter, thus leading to dike instability. Additionally, EPA considered that the costs
associated with manifolding the upgradient toe drains would add approximately $880,000 to
construction costs.

Some of the unmanifolded toe drains along Pond 3 flow year round; some flow
intermittently; and some do not flow. Several flowing drains that are considered to be representative
are sampled annually or semi-annually. Flow data and concentrations of selected constituents are
shown in Table 12. Flows generally range from about 5 to 10 gallons per minute. While not
considered to be out of compliance with respect to performance standards, some of the unmanifolded
flowing toe drains discharge into the bypass concentrations of dissolved regulated constituents above
performance standards (greater than MCLs). For example, note in the following tables (13 and 14)
that arsenic concentrations being discharged from Drain No. 87 averaged 0.072 mg/l, but at a flow
rate of about 5.4 gallons per minute. These data warrant continued monitoring and evaluation, as

the potential exists for increases in seepage rates or increases in concentrations of regulated
constituents.’

*Given that water from the manifolded toe drains discharges intc the interception trench, and this
water contains elevated concentrations of metals and arvsenic, should the pump-back system be discontinued,
initial sronitoring frequency may have to be increased immediately following pump shut-down.
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TABLE 12: SO CEMENT TOE DRAIN WATER QUALITY SUMMARY (JULY 1991-SEPTEMBER 1926)

3

'z
i
)
i
A

1

Overall Sample Date
Constitzent Average
791 | 592 6/93 10/93 594 | 10/9 | 10/95 9/96
] Flow (gpm) 7.61 608 | 526 10.55 9.84 7.80 2810 | 666 6.02 o

¥ pH (standard vnits) — 17 75 76 74 79 78 738 — ; S
Arsenic (mg/L) 0042 J 0025 | 0018 | 0034 | 0046 | o040 | 0053 | o051 0.671 B
Cadmizm (mg/L) 6.0001  0.0003 | 0.0001 | 00001 | 0.0001 | <0.0001 |0.0001 | <0.0001 | <0.0001 ,
Calcinm (mg/L) 76.2 — - 86.6 80.6 787 793 | 190 52.8 :
Copper (mg/L) 0004 | 0007 | 0005 | 0007 | 0003 | 0003 | 0008 | <0002 | <0.003
Tron (mg/L) 0039 { 0043 [ 0023 | 0058 | 003 | 0026 | 0069 [ 0.030 0.036
Lead (mg/L) 0.000% — | 0.0006 | 0.0010 - - - - -
Magnesiom (mg/L) 20.1 — - 238 23.1 211 193 192 13.8
Mznganese (mg/L) 0.443 - - 0426 | 0496 | 0355 | 0353 | ..499 0.530
Mercary (mg/L) <0.0002 — | <00002 | <0.0002 | — — - - -
Zinc {mg/L) 0011 1 0006 | 0008 | 0006 | 0012 | <0005 | 0042 | <0009 | <0015

Netes:

(1) Vaelues are flow weighted averages of toe drains 67, 84, 87, 90, 91, 99, 104, 152, 157, 160, 161.
(2) Metals averages are reported as total recoverable except for 10/95 and 9/96 averages are reported as dissolved.

excerpted from ESA, 1997
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Table 13
WSP TOE DRAINS

ﬁ!P Toe Drain Number
{ Perameter® Date 67 84 87 90 91 99 104 152 157 160 161] P2TD| MH-4
: ] Ave: 12.38 2.61 2.06 236 2.57 2.26 1.53 1.71 1.24 1.46 1.46 442 3.55
N iRedox (V) 6/93 218 207 215 200 210 238 210 191 191 232 192
; '§ 10/93 225 200 190 160 212 295 201 191 216 226 245
! 5/94 173 144 224 123 153 149 221 186 193 226 87
10/94 237 -18 91 3 110 103 164 131} . -104 -30
10/95 167 -16 36 -11 70 101 86 52 35 28 73 220 61
/96 20 35 64 -19 81 84 -39 120 59 111
10/97 262.00 0 171 0 121 149 198 23 203 196 146
{ Min: 167 20 35 64 -19 81 84 -390 -104 -30 73 -220 61
! Mex: 262 207 224 260 212 295 221 191 216 232 245] 220 61
e Avg: 214 71 137 59 122 159 166 98 129 135 142} - -220 61
I§ | Arsenic 7/91 0.008 0.029
| 5/92 0.026] 0.021 0012 0.026 0.013{ 0021 0.022
6/93 00191 0064] 0034] 00260 0015 o0040] 0033} 0020} 0036/ 0039 0.047 b
10/93 0.024] 0157 0056] 0.023] 0029 0048 0052] 0.022f 0045 0.046{ 0.046
5/94 0020 o187 0040 0016 0027] 00427 0040] ..021] 0.032] 0039 0.037

10/94 0024} 0.161f 0060] 0027] 0047} 0.054] 0048 0032] 0.051} 0.043
10/95 0.020] 0.135/ 0092 0030 0052 0.050{ 0048 0.023; 0039} 0041 0.045; 0.004; 0.027 ;
9/96 0.155] 0.154] 0054 0075 0.067f 0053 0038 0064 0057f 0.066
10/97 0017 0090} 0118} 0.050} 0.060{ 0.060] 0045 0.032] 0.048| 0.047{ 0.053

Min: 0.017) 0.026] 0.021 0.008] 0.012] 0.026] 0.029] 0.013] 0.021 0.039] 0.022f 00047 0.027
Max: _ 0024 01871 0.154} 0054} 0075 00577 0053 0038} 0.064] 0057} 0.066} 00045 0.027
Avg: 0.021 0.122] 0072f 00291 0040} 0.048] 0044; 0025] 0042] 0.045] 0.045] 0004 0.027
Cadmium 7/91 0.0002 0.0003
5192 0.0002| 0.0002 0.0001| <0.0001 0.0001} 0.0003 0.0002

6/93 0.0004| <0.0001| <0.0001] ©0.0017{ <0.0001{ <0.0001| 0.0009; <0.0001] <0.0001; <0.0001} <C.0001
10/93 0.0001} <0.0001| <0.0001| 0.0004} <0.0001| 0.0003] 0.0002} <0.0001; <0.0001f <0.0001| 0.0001
5/94 0.0002} <0.0001} <0.0001} <0.0001} <0.0001| <C.0001] <0.0001| <0.0001| 0.06001] 0.0001] 0.0001
10/94 0.0001| 0.0001}] <0.0001] <0.0001] 0.0002| <0.0001j 0.0003} <0.0001] <0.000i| ©0.0001
10/95 0.0002| <0.0001| <0.0001{ <0.0001{ <0.0001{ <0.0001| <0.0001§ 0.0002] 0.0001j 0.0002] 0.0002] 0.0001} 0.0005
9/96 <0.0001| <0.0001| <0.0001] <0.0001{ <0.0001| <0.0001} <0.0001} <0.0001{ <0.0001} <0.0001
10/97 | <0.0001] <0.0001] <0.0001] <0.0001| <0.0001} <0.6001] <0.0001| <0.0001| <0.0001] <0.0001{ <0.0001

Min: <0.0001} <0.0001} <0.0001} <0.0001] <0.0001| <0.0001] <0.0001] <0.0001] <G.0001{ <0.C001| <0.0001{ 0.000}] 0.0005

File: Sbrown2; Sheet: TOE DRAINS; Date: 5/12/98
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Table 13 (cont)

WSP TOE DRAINS
& Toe Drain Number
FParemeter® Date 67 84 87 90 91 99 104 152 157 160 161] P2TD] MH-4
Mex: 0.0004] 00002] 0.0002] 0.0017{ 0.0002] 0.0003] 0.0009] 0.0002] 00G03] 0.0002] 0.0002] 0.0001] 0.0005
Avg 0.00021 <0.0001| <0.00011 00003| <0.0001] <0.0001} 0.0002f <0.0001] <0.0001} <0.0061} 0.0001] 0.0001] 0.0003
Copper 7/91 0.009 0.007
5/92- 0.005{ 0018 <0.004] 0004 0.006) 0.007 0.008
6/93 000z 0004] 0011} 0034] 0004 0003 0005] 0004, 0006f 0010 0009
10/93 00051 0001l o0002{ o0002{ 0001} 0001] 0008 0004] 0002] 0002] 0.003
5/94 <0.0051 <0.005] <0.005|] «0.005] <0.005] <0.005| <0.005] <0.005] <0.0051 0.005] <0.005
10/94 <0005 <0.006] <0.006] <0.006) <0.006] 0034 0012] <0.006] 0.006
1005 | <0002] <coo2l <0002] <0.002] <0.002] <0.002] <0.002] <0.002] <0.002] <0.002] <0.002] <0.002] <0.002
9/96 <0.003] <0.003] <0.003] <0.003] <0.003; <0.003] <0.003] <0.003}] <0.003} <0.003
10/97 0.008] <0.003] <0.093] <0.003] <0.003}] <0503| <0.003] <0.003] <0.003] 0.004] <0.003
Min: <0.002] <0002l <0002} <0.002] <0.002] <0002] <0.002] <0002! <0.002{ <0.002} <0.002] <0.002} <0.002
Max: 0008l 0005 0018 0034] 0004 0004] 0034] 0012 0007] 0010] 0009 <0.002] <0002
Avg <0.005| <0.006] <0006] 0.007} <0.006] <0.006] 0.008] <0.006] <0.006] <0.006] <0.006! <0.002] <0.002
fIron 7/91 0.040 0.044
5/92 0.023] ©0.031 0.019] 0.024 0.052] 0.022 0.011
6/93 00521 0052] <0014] 15801 0.014] <0.014] <0.014] 0047 <0.014| 0.154; <0.014
10/93 <0014] 0091] <0014 0242] <0014 0024] 0018] 0036} - 0030] 0042; 0030
5/94 0017} 0068] 0034] 0057] 0028] 0017] 0023 0046] 0017} 0023} 0017
10/94 0022] o0.142] <0012l 0.122] 0024] <0.0121 <0.012] <0012} 0365 0.022
10/95 <0014 01711 <0014] 01201 0027] <0014] <0.014f 0.120] <0.014] 0.028} 0.021 430] 0407
9/96 o.118] 0025 0074 0025 0019 0012 0105 0025 0050 0031
10/97 <0.024] <0.024] <0024] 0041] <0024 <0.024] <0.024] 0199 <0.024[ <0.024] <0.024
Min: <0014l 0023] <0012] 0040} <0.014] <0012 <0.012] <0.012] <0.014] 0©.022] <0.014 430{ 0.407
Max: 00521 0171 0034f 1580 0028 0024] 0044 0.199] 0365 0.154] 0.031 4301 0407
Avg: <0.024]  0085] <0024] 0285} <0.024] <0.024] <0.024] 0076] 00611 0.047] <0.024 430] 0.407
I ead 5/92 0.001 <0.001
6/93 0.0031 <0.001] <0.001] 0003} <0.001] <0.001] <0.001] 0.002f 0001] 0.002] <0.001
Min: 00031 <0.001] <0001 0003] <0001 <0.001] <0.001] 0002{ 0001] 0.002] <0.001
Mex: 0003l 0001l <0o0otl 0003l <0001] <0001l <0.00i] 0002 0.001f 0002§ <0.001
Avg: 0.0031 <0.001] <0.001f 0003 <0.001] <0.001f <0.001] 0.002] 0001} 0.002] <0.001
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Tabie 13 {(cont})
WSP TOE PRAINS

ﬂp Toe Drain Number M
HParameter® Date 67 4 &7 90 91 99 104 152 157, 160 161] F2iD]  ME

Mercary 5/92 <0.0002 <0.0002
6/93 | <0.0002} <0.0002| <0.0002| <0.0002} <0.0002} <0.0002| <0.0002| <0.0002| <0.0002] <¢.0002] <0.0002

Miin: <0.0002| <0.0002{ <0.0002 <0.0002| <0.0002| <0.0002| <0.0002| <0.0002| <0.0002| <0.0002} <0.0002
Max: <0.0002| <0.0002| <0.0002{ <0.0002( <0.0002| <0.0002] <0.0002f <0.0002{ -0.0002} <0.0002{ <0.0002
Avg: <0.0002} <0.0002} <0.0002] <0.0002| <0.0002] <0.0002| <0.0002} <0.0602 <0.0002| <0.0002} <0.0002
Zinc 791 0.008 0.006 ;
552 0.010{  0.009 0.007] 0.007 0.009] 0010 0.007
E 6/93 0.024f o0010] 0007} 0197] <0.008] <0.006] <0.006] <0.006] <0.006] <0.006] <0.006

10/93 0.018] <0.009] 0.009] <0.C0S] 0.009f <0.009] 0019] 00524] 0019; <0.009} 0.009
5/94 <0.005] <0005} <0.005] <0.005] <0.005] <0.005] <0.005| <0.005| <0.005] <0.005; <0.005
10/94 <0.02] 0060] <0.02! 0020 0.130f] <002} <0.02{ <002} 0030} <002
10/95 <0.009) <0.009{ <0.009] <0.009] <0.009] <0.009] <0.00%] <0.009] <0.009] <0.009] <0.009] 0079 0.077
9/96 <0015] <0.015] <0.015{ <0.015] <0.015| <0.0!5f <0.015{ <0.015] <0.015§ <0.0i5
10/97 <0.009] <0009] <0.009} <0.009] <0.009] <0.009; <0.009| <0.009f <0.009] <0.005! <0.009

N o e sty e e

] Min: <0.005| <0.005; <0.005| <0.005| <0.005] <0.005| <0.005] <0.005] <0.005| <0.005{ <0.005§ 0079 0.077
i Mexz: 0.024] 0060{ 0.009 0197] 0.130f 0007 0019 v.024] 0030 <0.02f 0009 0079 0.077
d Avg: 0.011] <00!5] <0.015] 0031] 0021] <0.0i5] <0.015] <0.015| <0.015] <0.015] <0015] 0078 0.077
B Mmgan&se 6/93 0.005] 0463| 0430f 2430 0092] 0123] 0.161f 0612 0227} 0742f 0.805

i 10/93 0.006] 0.533] 0478] 0218} 0.106] 0126y 0.167] 0.578] 0.353 130 1.08
; 5/94 <0.004f 0457 0448} 0.135[ 0.101 0.133] 0139} 0.512f 0.178} 0.673f 0.799
10/94 <0.005] 0482 0451 0.177{ 0.100} 0.111} 0.125; 0.610] 0447 1.140
10/95 0013| 0600 0508} 0.203| 0.118; 0.128f 0.157f 0.541] 0373 198 1.58 2611 0.736
9/96 0687f 0563] 0233] 01307 0.124f 0.146{ 0531 0352 1.75 1.39
10/97 <0.004] 0785] 0.554] 0238} 0.141 0.139} 0.166f 0.591 0378 1.61 135

Min: <0.004; 04571 0430} - 0135} 0.092} 0.111} 0125] 0.512) 0.178) 0673} 0799 261 0.736]
Max: 0.024] 0.785f 0.563 2430 0.141 0.139} 0167} 0.612{ 0.447 1.980] 1.580 261} 0.736
Avg: 0.005] 0572] 049] 0519} 0.113] 0.126] 0.152f 0.568{ 0330 1.314 1.167 261§  0.736

File: Sbrown2; Sheet: TOE DRAINS; Date: 5/12/98
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Table 13 (cont)
WSP TOE DRAINS

Toe Drain Number

67

84

S0 91 99 104 152

¢

R BT

e ae-
RS

L rme N e g

T

6/93 338] 664 974] 474] 473] 494] -566] 503] 696 656

10/93 316) 694 639 s512] 475 s33] 5277 s62f 570] S56

5/94 266] 610 so3} s12] 528  s4s 622 57.1] 578

10/94 287 619l 480 4470 s512] se7| 548 482

10/95 314] 628 s77|  s03|  a7s|  a99] e2s| ss2| seof si2] 106 5o

9/96 54.7 624 522] 443 459 520f SL7| 509 473

10/97 234] 669 600f 528] 459] 492] 596 569 568 s26
Min: 234f 610 5771 474f 443] 459] s520f 503 482] 473  106] 599
Max: 338] 694 974 s28] s28] 545 625 622f 696 656 106] 59.
Avg: 2931 652 661 s0.4f 47.1) s05) 567l  s59]  s6s| 5501 1c6] 599

1 693 121] 156 186] 124] 120] 963] 139] 109 190] 166

1093 104 179 1531 140] 120] 105] 132 130 160 154

5/94 836 148 150, 137] 136f 109 145 152|153

10/94 798| 142 143] 124] 113 105] 132 126 121

10/95 718] 165 168] 138] 119 110] 154 134 133] 1271 136l 125

9/96 173 193] 144) 120, 108] 131f 121 128 119 ;

10197 s93| 181 199 148 134] 125] 173] 144] 1a9] 136 G
Min: sof 142 143 124] 113 96| 131] 109 121 119 147 125
Max: 338] 181 199 148 136] 125] 173] 145/ 190 166 14] 125
Avg: 87] 163 1700 136 123]  108] 144] 130 148 143 14| 125

File: Sbrown2; Sheet: TOE DRAINS; Date: 5/12/98

* All metals analyses are reported in mg/L as Total Recoverable except for 10/95 are reported as Dissolved.
1/2 of the Detection Level was used when calculating averages.




Table 13 (cont)

WSP TOE DRAINS
gé Toe Drain Number i
aremeter® Date 67 24 g7 50 91 99 104 152 157 160 161] P21D] MH4|
ok 7591 77 78 77 78 77 77
i(standard units) 5/92 74 7.1 7.4 74 76 78 16 76 79
6/93 75 76 7.7 74 76 82 8.0 75 75 76 76
103 74 73 76 75 76 8.0 78 7.0 7.1 7.4 7.1
504 77 79 80 79 8.1 83 83 80 71 7.5 79
16/94 75 77 77 76 8.0 8.1 8.1 77 77 7.9
10/95 7.7 77 79 78 7.9 82 82 78 70 7.9 79 74 77
9/96 78 78 77 78 8.1 8.1 77 76 7.8 78
1097 73 75 73 73 7.4 74 74 78 73 73 73
Min: 73 73 7.1 73 74 74 74 7.0 70 73 71 74 7.74
Max: 77 75 8.0 79 8.1 83 83 80 7 79 79 74 77
Av 75 76 77 76 77 8.0 7.9 76 74 7.6 76 74 77
Conductivity 781 470 466 416 240 365 ; 393
(umhos/cm) 5/92 490 470 580 450 405 400 470 420 460
6/93 2195 550 508 537 441 432 445 481 414 557 546
10/93 2242 584 499 475 472 49" 452 515 458 529 473
5/94 1697 467 479 480 414 30| 411 460 452] 465 454
10/94 1657 493 477 567 418 402 401 421 429 418
10/95 1931 512 484 526 426 402 432 982 1119 874 897 703 110454
9% 589 525 628 490 434 430 462 451 463 448
10/97 1598 605 521 611 497 461 475 546 505 512 473
Min: 1598 467 470 466 414 402 240 365 414 418 393 703] 1104
Max: 2242 605 525 628 497 461 475 9821 1119 874 897 703 1104“
Avg: 1887 536 493 541 447 426 410 522 531 545 518 703] 1104
lDissolved 6/93 740 180| 090l 260 1.10|  160] 120] 099 140} 060 040
Oxygen (ppm) 10/93 sg7l 180l 0771 o092l o054 097 075] o060] 040 045 065
5/94 go0l 110 09| 313 o070 o0s8] 123] 102 048] 093] 059
10/94 6621 o084l 0671 1411 o063 052 o058 052 054 030
10/95 620l o086l o062l 1271  oss] 11} o042 048] 035 028 036] 442} 355
9/96 140l 154 o068] 095 1s56] o054] o0s5] o061l 046 057
10/97 39200 10501 900l 650 1350l 9s0] seof 760 490 7201 620
Min: ss7l  os4l o062 o068l o0s4f o052 o042] 048] 035! 028 036 442f 355
Max: 3000l 1050] 900] 6s0] 1350l 950 seo| 7e0f 490 720f 620 442] 355

File: Sbrown2; Sheet: TOE DRAINS; Date: 5/12/98

EEET



g se Y
SRR

Table 13 {cont)
WSP TOE DRAINS

Ef Toe Drain Number

iParameter™ Date 67 84 87 3¢ 91 99 104 152 157 160 161{ P2TD

iFlow Rate 7/91 1.70 0.90 8.20 4.10 720 14.40

i{gpm) 5/92 140 1.60 1.10 15.90 10.60 1.90 520 2.00 5.00 7.90ﬁ
6/93 0.14 3.88 7.15 1.68 19.79 13.29 8.40 7.45% 19.74 18.18 16.35
10/93 007 355 7.18 1.74 18.63 13.74 10.75 9.01 16.61 10.44 16.48
5/94 0.06 295 6.43 1.33 16.47 11.49 10.71 4.89 791 10.71 12.80
10/94 0.07 333 6.94 1.39 17.49 12,67 10.56 6.12 10.64 8.261 1167
10/95 0.03 241 5.64 1.04 1531 10.51 9.99 5.86 10.16 3.75 8.12
9195 0.00 1.45 4.65 1.05 14.17 9.48 7.84 6.59 7.04 4.70 9.23
10/97 0.03 225 7.50 1.10 15.00 15.00 10.00 739 8.81 3.99 455

Mi 0.00 1.40 1.60 0.90 8.20 9.48 1.90 4.89 2.00 3.75 4.55
Max: 0.14 3.88 7.50 1.74 19.79 15001 1075 9.01 19.74 18.18] 1648
Avg: 0.06 2.65 542 1.26 15.66 12.15 8.25 6.64 10.26 8.13 11.28
Temperature 7/91 11.7 111 11.0 104 156 14.8
C) 5/92 6.6 77 7.1 9.3 7.9 83 9.5 10.1 86
6/93 10.1 9.4 89 88 11.3 8.1 77 11.5 119 13.1 10.5
10/93 9.0 12.2 120 133 125 12.8 126 115 12.8 124 12.9
5/94 9.9 6.7 72 55 7.1 6.8 6.7 9.7 89 9.0 8.9
10/94 116 143 132 15.3 144 14.4 144 15.1 15.2 14.2
10/95 66 12.5 11.9 12.9 12.5 12.6 124 10.8 L7 11.8 12.3 47 85
9/96 13.8 13.5 16.0 15.5 13.7 13.1 15.9 16.6 16.7 16.4
10/97 92 13.1 12.5 14.7 13.9 13.6 12.9 13.1 136 13.7 13.8
Min: 6.6 6.6 7.2§. 5.5 7.1 6.8 6.7 9.5 89 9.0 86 47 8.5
Max: 116 143 13.5 16.0 155 14.4 144 15.9 16.6 16.7 16.4 4.7 85
Avg: 9.4 11.1 11.0 11.6 11.9 11.2 10.8 12.5 12.6 13.1 12.3 4.7 8.5

File: Sbrown2; Sheet: TOE DRAINS; Date: 5/12/98




Table 14
Warm Springs Ponds Toe Drain

i Flow Summary
i .
] | Toe Flow Rate (gpm)
Drain
g Number| 7/91 | 5/92 | 6/93 | 10/93 | 5/94 | 10/94 | 11/95| 9/96 | 10/97 | Min | Max | Avg
= 60.00 0.00] o000f o000] 000] o0.00] 000
61.00 0.08} 0.07 <001} 0.00, 000 0©00f 008 004
62.00 0.00] o0.00] 0.00f 0.00] 000 0.00
63.00 013} 0.10{ 005 0.00] 0.00[ 000[ 000{ 0.13] 005
64.00 0.64| 088/ 013] 0.00] 000, ord o000/ 088 028
65.00 0.12] oa11f o0.14] 01| o000f o000| 000 000 014 007
66.00 |- 0.07] o012f o0.12| 013 0031 000 000f 000 013 007
67.00 0.14 0.07] 0.06] 007 003[ 000[ 003 000 o014 006
, 68.00 0022 0.02{ 0.02 <0.01f 0.00[ 000/ 0.00] 002 0.01
B , 69.00- 0.00 0.00] 0.00] o000] 000 000 000
] 70.00 0.00f 009 0.08] 00" <001 0.00] <0.01] 0.00] 009 005 3
E 1 71.00 0.00{ 0.10] 0.08; o.11| <0.01] o000 005 000 o011 006 §
P 72.00 042 027 027 0.12{ 000{ 0.00 000 042 018 =
73.00 0.00 0.00] 0.00] 0.00 &
% 74.00 0.00 0.00| 0.00{ 0.00{ 000 000 0.00 ¢
3 5 75.00 0.85] o070 0.87| 055 0.0 0.0 034 o000 087 049 e
P j 76.00 L1 101y 11 0914 059 o016 107 0.16/ 111] 085 > §
ﬁ : 77.00 256 207 194! 185| 093] o000f 094 000 256 147 :
o 78.00 0.00 0.00| 0.00 0.00| 0.00| 0.00
i 79.00 0.00 0.00] 0.00 0.00] 0.00{ 0.00 &
g 80.00 1.26] 128 131 124 060 030 0.78] o030 131 097 [
R 81.00 0.00 0.00] 0.00{ 000/ 000/ 000/ 0.00 b
Y 82.00 0.00 0.00] 0.00] 000 0.00 000 0.00 7
) TV 83.00 1.0 3.88] 3.37| 299 3] 216] 113} 257 100, 388 251 €
VRN 84.00 1.4f 3.88] 355 295\ 333 241 145] 225/ 140 388 265 €
J o 85.00 0.5 1.6/ 550/ 6.70| S5.11f 575] 424] 299 450 050 670 410 g
g \ 86.00 0.0] 034f 326/ 027 026] 020 015<0.01 | 0.00| 3.26| 0.4
) ' 87.00 1.7 1.6 7.15| 7.18] 643 694] 564 465 750 1.60| 7.50] 542
% ; 88.00 21] 29| 580 262f 5.04| 346 3.8 345\ 474] 210 58| 377 é
f 89.00 0.0{ 0.00 0.00] 0.00{ 000 0.00{ 000/ 000 ¢
90.00 09] 11} 168 174 133 139 104/ 1.05] 1.10] 090 174] 126
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Table 14 (cont)
Warm Springs Ponds Toe Drain

Flow Summary
- Toe Tlow Rate (gpm
Drain
Number| 7/91 | §/92 | 6/93 | 10/93 [ 5/94 | 10/94 | 11/95 | 9/96 | 10/97 | Min | Max Avg |
21.00 8.2] 15.9] 19.79| 18.63| 16.47] 17.49| 1531 14.17] 1500] 820] 19.79] 1566
92.00 10.0 10.00{ 10.00f 10.00
93.00 5.0 5.00f 5.00 5.00
94.00 _
95.00 0.1 0.10] 0.10 0.10
96.00 6.0 20 2.00f 6.00 4.00
97.00 13 0.2} 043] 038 0.53] 034 059 0.24] 020 0.20{ 1.30 0.47
98.00 43 1.7 335} 3.10 271 334 2.54f 216] 265 1.70| 430 2.87
98.50 8.9 29( 512 492 459 489 3.30{ 361 409 290 890 4.70
99.00 10.6] 1329 13.74| 11.49} 1267 1091 9.48| 1500 9.48| 1500 12.15
'99.50 2.1] "3.46] 3.25;] 292 33} 242 2.65] 2.10{ 3.46 287
100.00 63| 12.20] 12.36] 10.88; 10.4| 852 7.60] 947/ 6.30| 12.36 9.72
101.00 3.0 3.00] 3.00 3.00
102.00 49 3.0} 8431 948] 6.89 917} 7.11 6.33] 857 3.00] 9.48 7.10
103.00 83 29| 604} 678 6.51f 722] 5611 3.99 6.00] 290 830 5.93
104.00 4.1 1.9] 8.40f 1075 10.71f 1056 9.99( 7.84{ 10.00{ 1.90| 10.75 8.25
105.00 0.0{ 0.00 0.00] 0.00] o0.00f 0.00f 0.00 0.00
106.00 0.0] 0.00 0.00; 0.00] 0.00] 0.00] 0.00 0.00
107.00 0.0} 0.00 0.00| 0.00{ 0.00] 0.00] 0.00 0.00
108.00 0.0y 0.00 0.00] 0.00] 0.00| 000 0.00 0.00
109.00 0.0 0.00 0.00f 0.00f 0.00{f 0.00{ 0.00 0.00
110.00 0.0 0.00 0.00] 0.00] 0.00f 0.00] 0.00 0.00
111.00 0.0] 0.00 0.00] 0.00] o0.00f 000 0.00 0.00
112.00 0.0 0.00 0.00{ 0.00] 0.00f 0.00f 0.00 0.00
113.00 0.0 0.00 0.00f 0.00{f 0.00f 0.00f 0.00 0.00
114.00 0.0] 0.00 0.00{ 0.00] 0.00f 0.00] 0.00 0.00
115.00 0.6] 0.00 0.00] 0.00) 0.00] 0.00} 0.00 0.00
116.00 001 0.00 0.00] 0.00] 0.00] 000 0.00 0.00
117.00 0.0] 0.00 0.00{ 0.00| 0.00] 000] 0.00 0.00
118.00 0.0] 0.00 0.00f 0.00f 000 000/ 0.00 0.00
119.00 0.0] 0.00 0.00f 0.00] o0.00] 0.00; 0.00 0.00
120.00 0.0] 0.00 0.00] 0.00f 0.00] 0.00{ 0.00 0.00

el el rem e t L R L . . _ . .-
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Table 14 {cont)
Warm Spriangs Ponds Toe Drain-

Filow Summary

~oe Fiow Rate (gpm)
Drain

Number] 7/91 | 5/92 | 6/93 | 10/93 | 5/94 | 10/94 | 11/95 | 9/96 | 10/97 | Min | Max Avg:=l
121.00 0.0 0.00 0.00f 0.00f 0.00] 0.00{ 0.00 0.00
122.00 0.0  0.60 0.00f 0.00f 000} 0.00] 0.00 0.00
123.00 0.0 0.00 0.00f 0.00] 0.00] 0.00f 0.00 0.00
124.00 0.0] 0.00 0.00] 0.00] 0.00] 0.00] 0.00 0.00
125.00 0.0} 0.00 - 000 0.00] 000} o0.00f 000 0.00
126.00 0.0f 0.00 0.00] 0.00] 0.00] 0.000 0.00 0.00
127.00 0.01 0.00 0.00f 0.00] 0.00] 0.00] 0.00 0.00
128.00 0.0 0.00 0.00| 0.00f 0.00f 0.00] 0.00 0.00
129.00 0.0] 0.00 0.00f 0.00f 0.00f 0.00f 0.00 0.00
130.00 0.0] 0.00 0.00] 0.00{ 0.00] 0.00{ 0.00 0.00
131.00 0.0 0.00 0.00{ 0.00] 0.00f 0.00] 0.00 0.00
132.00 0.0 296| 2.86 0.00] 0.00] 0.00] 0.00} 296 0.97
133.00 0.0} 0.00 0.00] 0.00f 0.00f 0.00] 0.00 0.00
134.00 0.0 0.00f 0.00{ 0.00| 0.00] 0.00 0.00
135.00 0.0] 0.00 0.00{ 0.00 0.00
135.50 0.00f 0.001 0.00] 0.00f 0.00 0.00
136.00 1.7} i.82 0.00f 0.00f 0.00f 000} 1.82 0.70
137.00 1.9 1.73f 144 0.00f 0.00{ 0.00] 0.00f 190 0.85
138.00 0.0 0.00] 0.00 0.00} 0.00 0.00
139.00 0.00] 0.00 0.00] 0.00 0.00
140.00
141.00
142.00 0.0 0.00 0.00] 0.00 0.00
142.15 0.00] 0.00f 0.00f 0.00] 0.00 0.00
143.00 0.0f 0.00 0.00] 0.00 0.00
143.15 0.00] 0.00fj 0.00] 0.00] 0.00 0.00
144.00 0.0 0.00 0.00;] 0.00] 0.00] 000} 0.00 0.00
145.00 0.1f 0.00 <0.01 0.00f 0.10 0.05
146.00 0.0] 0.00 0.58] <0.01 1.17] 0.56] 0.00] 1.17 0.46
147.00 0.0f 0.00 0.57 0.001 0.57 0.19
148.00 2.5 0.5 1.43 2.071 295 141 050 295 1.81
149.00 2.0 7.38) 7.131 6.00f 2.00f 7.38 5.63
150,00 3.0 11.07 8.06 3.00f 11.07 7.38
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Table 14 (cont)
Warm Springs Ponds Toe Drain

Flow Summary

E%’Foe ﬁ?}ﬁate(ggm)

Drain

Number| 7/01 | 592 | 6/93 | 1093 | 594 | 10/94 | 11/95| 9/96 | 10/97 | Min | Max | Avg

151.00 95| 63 709 8351 03] 573 635 474] 643] 030 950 6.09

152.00 72] 52| 748 901| 489 6.12] 586 659 739 489 901 664

153.00 98] 40| 531} 735 3.8 3.47| 314 7.02] 3.14] 980 549

15400 | 105 351 6.05] 721 55 1.52f 3.95) 7.61] 1.52] 1050 573

155.00 62] 46| 758 77711 44| 6.04] 439 464 58 439 777 572

156.00 0.0 ' 0.00] 000 0.00

157.00 2.0{ 19.74| 1661} 7.91] 10.64] 10.16] 7.04] 881] 200| 1974 1036
5 158.00 30; 210 220] 159 129 o064{ 1.10] 0.81] 064 3.00{ 1.59
3 159.00 30/ 514 532] 328 3.05 300 532 3.96
B 160.00 50{ 18.18] 1044] 1071] 82, 3.75] 470 399 375| 18.18] 8.13 .
s 161.00 | 14.4] 79| 1635 1648 12.8] 11.67| 8.12] 9.23] 455 455 1648] 11.28 §
/ 162.00 0.0 0.00] 000| 000
) 163.00 0.0 0.00] 0.00[ 0.00 e
i 16400 | 52| 20| 16.58 8.02| 818 800 200/ 1658/  8.00 =
) 165.00 6.8 32| 1592 1065 992 9.15| 3.20{ 1592] 927 3
Z 166.00 46| 46| 1230 6071 669 551 4.60| 1230 663
; 167.00 | 10.0| 106| 28.04 1622| 14.80] 943| 9.43| 28.04] 1485 §
2 168.00 | 25.0] 159] 36.81 2233| 23.84] 769 7.69] 36.81| 21.93
i 169.00 | - 159 33.33 15.76] 19.03} 13.77] 13.77| 3333 19.56 e
) 170.00 94| 15.9] 35.05 16.36] 12.24] 9.06] 9.06] 3505 1634 F
g 171.00 31.7 15.38] 12.08] 11.19] 11.19] 31.70] 17.59 2
) | gt 172.00 | 158 10.6] 43.17 13.10] 11.49| 1033} 1033| 4317 17.42 g
| y 173.00 10.0 10.00| 10.00] 10.00 £
;| ; 174.00 60| 63| 32.26 15.15] 15.08{ 19.23{ 6.00{ 32.26] 15.67 5

! 175.00 10.0 10.00{ 10.00{ 10.00 ¢
176.00 79| 26.79 790| 26791 1735 t

; | 177.00 | 40| 46| 1415 6.05| 423| 400 1415 661
| 178.00 1.9 6.93 327 3.69] 2471 190 693] 365 ¢

179.00 571 52| 3501 16.61] 17.50| 14.21] 5.20| 3501 1571 {

180.00 11.57] 11.83} 9.05] 5.20] 23.08] 11.41 ¢




Table 14 (cont)

Warm Springs Ponds Toe Drain

i
5
;
A
-
o
4
i
N
i
3

Flow Summary
““Toe Flow Rate (gpm)
Drain
Number| 7/91 | 8/92 | 6/93 | 10/93 | 5/94 | 10/94 | 1195 | 9/96 | 10/97 | Min | Max | Avg |
181.00 1.1} 219 1.58] 1.48] 117} 1.10| 219 1.50
182.00 6.3 4.0] 13.83 8.79] 851} 6.88] 4.00] 13.83 8.05
183.00 73 7.9] 21.20 12.83] 12.10 7.30] 21.20] 1227
184.00 10.1 63| 21.74 11.17) 972 S5.76| 5.76] 21.74] 10.80
1185.00 14.6] 10.6] 26.91 18.07) 19.78] 17.09} 10.60} 2691} 17.84
186.00 7.4 79| 2631 13.88} 14.93| 11.24f 7.40] 2631] 13.61
" 187.00 13.6 10.6] 23.42 16.17} 15.35] 19.65| 10.60] 23.42 16.47
188.00 33 1.7] 12.95 940} 7.62] 7.65] 1.70] 12.95 7.10
189.00 09 2.ij 6.64 1.56f 1911 1.19] 0.90; 6.64 2.38
190.00 15.6 4.6] 28.79 5.23 431 2.39] 2.39] 28.79 10.15
191.00 0.0] 27.55 0.00] 0.39] 0.00] 0.00| 27.55 5.59
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7.3.8 Mill-Willow Bypass Water Quality Summary

Water quality samples have been collected routinely at three separate points along the bypass
since July 1992, These locations are referred to as MWB-1, MWB-2, and MWB-3. The MWB-1
sample location is above the bypass and MWB-2 is just above the discharge from Pond 2. The
MWB-3 sample location is a short distance below the Pond 2 discharge. Water quality samples
collected at MWB-1 should be representative of local conditions in Mill Creek and Willow Creek
watersheds, while water quality samples from MWB-2 and MWB-3 would reflect the influences of
the bypass channel, including unmanifolded flowing toe drains, and Pond 2 effluent.

Arsenic concentrations through the bypass show similar trends to those observed in the pond
system. Concentrations of total recoverable arsenic in Mill and Willow creeks (as measured at
MWB-1) tend to increase during the summer months. This seasonal trend appears to be due to
dissolved arsenic cor-entrations. The same summertime increases are also observed in Silver Bow
Creek. In comparison, total recoverable and dissolved arsenic concentrations at MWB-1 and MWB-
2 are greater than those measured at MWB-3, showine a possible positive effect of Pond 2 effluent
on bypass arsenic concentrations.

Copper and zinc show similar trends in total recoverable concenirations through the bypass.
Concentrations of copper and zinc are presented in Figure 8. Elevated concentrations of copper and
zinc at MWB-3 occurred on several occasions during the monitoring periods. These periods,
apparently caused by the influence of the Pond 2 effluent, coincide with the winter and spring
periods previously described. Qutside of these periods, the Pond 2 effluent generally has a minimal
effect on the total recoverable concentrations of copper and zinc in the bypass.

The total recoverable copper and zinc concentrations shown in Figure 8 also illustrate an
important phenomenon. The peaks in copper and zinc concentrations at MWB-3 are, for the most
part, not present at MWE-1. This observation supports the belief that the winter and spring periods
of high metals concentrations are related to upstream conditions in the Silver Bow Creek watershed.

Surveys indicate that the reconstructed Mill-Willow bypass channel provides spawning
habitat for brown trout. The level of utilization observed during a 1994 survey indicated that
substrate, hydraulic, and water quality conditions favor brown trout spawning in the reconstructed
channel.

Results of sampling indicate that the bypass channel has been colonized by a diverse
assemblage of aquatic invertebrates, including insects representing the orders Ephemeroptera
(mayflies), Plecoptera (stoneflies) and Trichoptera (caddisflies). The most common groups of
insects present, baetid mayflies, hydropsychid caddisflies, and midges, are considered to be rapid
colonizers of new or recently disturbed stream habitats.
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7.3.9 Opemtioﬁ and Maintenance (O & M)

The administrative orders for both the active and inactive area remedial actions, issued by
EPA in September 1991 and June 1993, respectively, required ARCO to prepare a detailed operation
and maintenance plan prior to Certification of Completion of Initial Construction. By means of
several actions carried out during the autumn of 1995, including construction completion inspections
by EPA, construction completion reports vy ARCO, a draft and final O & M plan, formal
correspondence between EPA and ARCO, and a final construction completion meeting, requirements
for Certification of Completion of Initial Construction were met. Thus, Phase I Operations and
Maintenance of the Warm Springs Ponds facilities were initiated. (See attached correspondence and
refer to Final Operations and Maintenance Plan of October 26, 1995.)

The Cperations and Maintenance Plan comprehensively describes each aspect of the facility,
including;

a general description of the overall system;
hydraulics;

water treatment;

pumpback system and controls;

monitoring systems;

dam safety requirements;

point source discharge requirements;
ground water requirements;

process controls;

normal operating procedures;

operations during upsets;

laboratory testing and analytical procedures;
quality control;

reporting and record keeping;

inspections and maintenance guidelines;
emergency procedures;

site safety and health procedures;

staffing and management;

revisions and updates guidelines; and

seven separate appendices for references (includes Dam Safety Act and Regulations,
Shakedown Plan, Standard Operating Procedures, etc.)
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Four times each year, ARCO submits to EPA and DEQ a Quarterly Operations anc
Maintenance Report. These reports describe all activities conducted by ARCO over the preceding

three months that pertain to daily, weekly and monthly operation and maintenance of the pond
system.
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For each reporting period, lime feed rates are summarized and compared with pH and inflow
measurements. For example, during the period of April through June 1997, the
automati88c feedback control was in use most of the time with a target pH of 9.4. Lime addition
ranged from 12,500 to 80,800 pounds per day, with an average daily feed rate of 36,775 pounds.
This was a period of high inflows (up to 278.3 million gallons per day at peak inflow) with very high
concentrations of regulated constituents (total recoverable copper reached 0.992 mg/l on April 9 and
averaged 0.348 mg/l through April). )

Pool elevation changes for Pond 3 are also monitored and reported, as are the discharge rates
for the two outlets that pass water from Pond 3 into Pond 2. All of this operational information,
when compared to performance monitoring for the regulated constituents (also provided in detail in
each quarterly report) facilitates a thorough understanding of pond system capabilities and enables
operators to maximize treatment effectiveness,

In addition, each quarterly repori describes maintenance activities that were carried out
during the preceding three months. Referring to the O & M Quarterly Report for the period of July
through September 1997, for example, routine as well as not-so-routine maintenance activities
included the following actions:

a, emergency response procedures specified in the Dam Safety Emergency Action Plan
: for the Warm Springs Ponds were updated and redistributed,
b. cleanup activities were performed along the reconstructed bypass channel in response
J to EPA and MFWP inspection and recommendations;
j c. riprap was placed along a short reach of the bypass and along the Pond 1/Pond 2 east
dike for erosion protection;

d. topsoil was placed along the outside aspects of the Pond 2 and Pond | armored dikes,

and bare spots on the dry-closure cell nearest the inlet to Pond 3 were treated with
additional topsoil;

e. additional fencing was installed near the lime addition facility;
L ‘? f. more trails were constructed and markers put in place; and
: g weed control activities continued.

ft

GHE S oV el @ el U Nein & S et d & &0 W B i s
FERECFRFRTINE = A T P | ERAREARS

‘ These examples are fairly representative of the types of maintenance activities that are carried
o T“\ . out in'response to dam safety requirements, systems maintenance needs and general "housekeeping”
: responsibilities associated with this large, complex facility.

3 Altogether, requirements for operations and maintenance of the Warm Springs Ponds have
| thus far cost approximately $1.2 million per year (see Table 15 and Figure 9).
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VWarm Springe Ponds
1968 and 1897
Operations and Maintenancs Cost
Table 15
1906 1997 flean
Budget Category (3 in000's) ($ in 000s) (§ in 000's) Comments
Lime $190 $319 $255]1997 was a high flow year.
Power $43 $56 $50]1997 was a high flow year.
tionltoring
Blomonitorin $220 $267  $244
Vagetation $13 $4 $9{Program was discontinued in 1997. .
Water Quality . $289 $227 $258 ¢
i Subtotal $522 $498 $510 E
i 1
‘ [
Does not include waterfow! |
[Recreational enhancements or any activities "
1 Enhancements $58 $94 $76]performed by MFWS&P. |
! |
O8&M |
» Replacement Parts $9 $1 $5 }
Operator Labor $157 $96 $127 |
' Weed Control $18 $29 $24
; Revegetation $4 $21 $13
; Survey $7 $8 $8
i Refuge $1 $1 $1
, i Maint. Labor $165 $155 $160
DI Subtotal $361 $311 $336
', ; rDam Safety
e Labor $18 $58 $38
'{’\ ] Survey $5 $5 $5
Co Subtotal $23 $63 $43
N
W %?AL §1,197  $1,341  $1,260
(333 : ’ y §

1) Costs do not include agency oversight charges.




Replacemernt Parts

Rreraational Enhancements

P o Y s B ein W eSlaimrt @O0 B e Wl W

Figure 9 - Warm Springs Ponds 1996/18397 Average O&M Cost
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74  Conclusions and Recommendations Concerning Areas of Noncompliance

(a) Metals entering the pond system from Silver Bow Creek become associated with suspended
particles through precipitation, co-precipitation, and adsorption. If the suspended particles are large
enough, they will generally carry the metals to the pond sediments as they settle. Under most
conditions, even smaller suspended particles would tend to agglomerate as they collide with each
other, forming larger particles that settle. During some conditions, however, smalier particles may
be inhibited from agglomerating and settling. The inability of these smaller particles (or colloids)
to agglomerate and settle from the water column is believed to be the principal cause of periodic
exceedences of surface water quality performance standards.

(b) During normal or low flow conditions, the dissolved fraction of metals generally dominates
regulated constituent concentrations. The dissolved fractions of the metals are likely to be bound
in dissolved complexes, which interferes with effective precipitation.

{c) Metals removal is controlled by precipitation and co-precipitaticn processes and adsorption to
suspended particles. When biological activity inc: ases during spring and summer months the
amount of suspended organic material also increases. During these periods, adsorption to organic
material is believed to enhance removal mechanisms for most metals.

(d) During late winter and spring periods, high loads of metals are transported to Warm Springs
Ponds and-are associated with, or in the form of, suspended colloidal particles. These events
originate from the snow melt at low elevations on floodplain tailings along Silver Bow Creck.
Transport of metals during these periods is believed to be dominated by adsorption to colloidal clay
particles. These colloidal particles are difficult to settle. Thus, adsorbed metals may be transported
through the system without sufficient removal to meet surface water quality performance standards
during these periods. For various reasons, copper is most troublesome during these periods.

(e) The physical mechauisms that are believed to reintroduce sediments to the water column in Poad
3 and Pond 2 include high inflows, thermal turnover, and high wind events. Although the mixing
of the pond water column appears to be aided by these events, they probably do not cause enough
disturbance and resuspension of pond bottom sediments by themselves to affect water quality as
measured at the Pond 2 outlet.

(f) Additional data collected during supplemental investigations include: (i) data collected from the
sediment trap investigation, (i) analysis of aluminum, iron, manganese, silica, and total organic
carbon (TOC) during routine monitoring, and (iii) the use of a smaller filter pore size (0.1um) during
dissolved sample preparation.

Exhibit 5 of the 1990 Administrative Order for Remedial Design and Remedial Action (EPA
Docket No. CERCLA-VIII-91-25) defines upset conditions:

“Upset” means an exceptional incideni in which there is unintentional and temporary
noncompliance with effluent limitations because of factors beyond the reasonable control of
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Settling Respondent. An upset does not include noncompliance to the extent caused by
operational error, improperly designed treatment facilities, inadequate treatment facilities,
lack of preventive maintenance, or careless or improper operation.

Effect of an upset. An upset constitutes an affirmative defense to an action brought for
noncompliance with effluent limitations, if the requirements of paragraph 2 of this section
are met. See “Upset” definition at LA.6.

Conditions necessary for a demonstration of upset. To establish the affirmative defense of
upset, Respondent shall demonstrate, through properly signed, contemporaneous operating
logs, or other relevant evidence that:

a, An upset occurred and that Respondent can identify the cause(s) of the upset;

b. The facility was at the time being properly operated;

c. Respondent submitted notice of the upset as required under Part ILH., Twenty-four
Hour Notice of Noncompliance Reporting; and,

d. Respondent complied with any remedial measures required under Part [IL.D., Duty
to Mitigate.

Burden of Proof. In any proceeding, the party seeking to establish the occurrence
. of an upset has the burden of proof.

It is the goal of {this section] of this Exhibit [Exhibit 5] to reduce to zero the frequency of
exceedences of discharge limits due to upset conditions.

Exhibit 5 also defines ARCO’s (Setiling Respondent, or Respondent) duty to comply
with all performance standards.

Duty to Comply. Respondent must comply with all conditions of this Unilateral
Administrative Order, including Exhibit 5. Any noncompliance constitutes a violation of the
Unilateral Administrative Order and is grounds for enforcement action. Settling Respondent
shall give the Director advance notice if any planned changes at the facility or of an activity
which may result in noncompliance.

EPA thoroughly evaluates all circumstances relating to each exceedence of performance
standards. As has been demonstrated, copper and arsenic performance standards are exceeded
roughly one-fourth of the time, zinc standards are exceeded roughly five to ten percent of the time,
and all other performance standards are exceeded less than five percent of the time or have not been
exceeded in five years. ARCO has demonstrated that these exceedences of performance standards
in the past, including exceedences of copper and arsenic standards, were not due to operational error;
were not due to lack of preventive maintenance; were not due to improperly designed or inadequate
treatment facilities; were not due to lack of preventive maintenance; and were not due to careless or
improper operation of the Warm Springs Ponds treatment system. Through extensive monitoring,
testing and observation, ARCO has demonstrated that the causes of past exceedences of performance
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standards for water quality are well understood. Thus, EPA has concluded that past exceedences of
standards are unintentional and beyond the system capabilities of this technology or any other known
technology that could be operated effectively at this scale. Past exceedences of standards are deemed
to be due to factors beyond the ARCO’s operational control of the Warm Springs Ponds.

On the other hand, given the number and frequency of exceedences of performance standards
observed in each previous spring runoff, specifically for total recoverable copper and total
recoverable arsenic, EPA does not deem these episodes to be upsets. By definition and by law--the
Federal Clean Water Act and Montana Water Quality Standards--an upset is an exceptional incident.
While previous exceedences of standards were unavoidable consequences of remedial action
construction within the pond system or uncontrollable events occurring along Silver Bow Creck
above the ponds, which created conditions beyond the treatment capabilities of the system, the
exceedences of performance standards are not, in this case, exceptional occurrences.

The cause of these non-compliance events remains the high level of input from the upstream
operable units, suc!. as the Streamside Tailings operable unit and the Butte Priority Soils operable
unit. Control of these sources will likely lead to more frequent or total compliance with the
discharge standards at the Ponds. Therefore, this ‘eport recommends continued progress in the
implementation of the Streamside Tailings OU remedy and selection and implementation of the
Lower Area One ERA and the Butte Priority Soils OU ROD. Over time, the careful implementation
of these actions, combined with the continued operation and maintenance of the Warm Springs
Ponds system, will ensure even better compliance with discharge performance standards.
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8.0 Evaluations and Statements of Protectiveness

The EPA’s Office of Solid Waste and Emergency Response at Washington, D.C., has issued
three separate directives concerning the necessity for and conduct of five year reviews following the
implementation of a Superfund remedy. These three directives, which are also referred to as
guidance documents, were issued in May 1991, July 1994, and December 1995. (See references to
the directives and discussion in Section 1.0.) In accordance with these directives the five yearreview
report for the Warm Springs Ponds, having confirmed that the response actions were carried out as
required by their respective decision documents and design plans, is next required to evaluate
whether the response actions implemented remain protective of public health and the environment.

Previous sections of this report identify performance standards and requirements for the
response actions (Section 6.0), describe the responses implemented toward satisfying standards and
requirements (Section 7.1), and discuss results of performance monitoring for dam safety and
stability (Section 7.3.1). It has been demonstrated in this five year review that compliance has been
successfully achieved in nearly all areas for which standards apply (Section 7.0). In the area of
surface water quality performance monitoring, however, while overall compliance has been
impressive, less than consistent compliance has been demonstrated for arsenic, copper and zinc
concentrations in the outflow.

Although compliance with water quality performance standards has not been consistently
achieved, it is not accurate to conclude that the remedies therefore fail to be protective of the
environment. The remainder of this evaluation examines the level of protectiveness atforded aquatic
receptors, despite less than consistent compliance with performance standards.

An extensive amount of data has been analyzed by EPA in the conduct of this five year
review and the Clark Fork River ecological risk assessment. These data support the following
general conclusions regarding environmental hazards confronting fish, aquatic invertebrates and
algae living in Silver Bow Creek immediately below the ponds:

(a) copper in its dissolved state dominates the hazards predicted when aquatic organisms
are exposed to metals-enriched water;

(b) periodic pulses of elevated dissolved copper present the greatest potential for acute
lethality; however, bypass reconstruction, improvements to the lime addition facility
and enlargement of Ponds 3 and 2 (including wet closures) have greatly
reduced—possibly eliminated-acute lethality; and

(©) long term exposure to metals concentrations present in the aquatic environment

immediately below the ponds, since remedy construction was completed, appears to
result in a low level of chronic stress to fish, aquatic invertebrates and possibly algae.
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The rationale for these general assertions and a discussion of studies in support of them are
presented below, in Section 8.2.

8.1  Evaluation of Protectiveness: Dam Safety

An evaluation of protectiveness arising from the response actions implemented at the Warm
Springs Ponds must consider first and foremost public health and safety.

As early as 1988, the State of Montana warned that the Warm Springs Ponds dams were, in
their condition at that time, highly susceptible to failure in the event of an earthquake or flood of
moderate or greater proportions. In developing remedial objectives for the ponds, the State’s first
objective was to protect against dam failure. The EPA concurred with the State (see State’s
Proposed Plan for the Warm Springs Ponds, October 1989) and upon assuming primary
responsibility for the ponds in 1990 the EPA carried forward that urgency into the Recor Is of
Decision and impiementation of the three separate response actions.

Clearly, dam safety considerations domin: ' 2d the remedial design process. And, the majority
of construction costs (approaching $48 million) were, by a huge margin, related to raising,
strengthening and armoring the dams, constructing safe inlet and outlet structures and providing for
the safe passage of flood flows around the dams. The most urgent aspects of construction for
meeting dam safety requirements were carried out as quickly as was possible. By the end of the
second year of construction, 1991, the dams were safe against a maximum credible earthquake and
against floods up to 70,000 cfs (one-half the probable maximum flood), as required by State of
Montana dam safety regulations.

8.1.1 Statement of Protectiveness for Dam Safety, Flood Routing and Flood Plain
Management

A dam system which was highly susceptible to failure and, in the event of failure, could have
resulted in grave consequences for people living in the Deer Lodge valley has been reconstructed.
Dams, inlet and outlet structures, and flood control features constituted the majority of Superfund
response actions for the Warm Springs Ponds. The threat to rural valley residents and the city of
Deer Lodge no longer exists and EPA deems these aspects of the remedy to be fully protective of
human health and safety.

8.2  Evaluation of Protectiveness: Water Quality

The water quality performance standards for all regulated constituents in ground water are
being met consistently at the inactive area operable unit compliance point. The construction and
operation of a ground water interception trench and pump-back system along the lower (northern)
aspect of the pond system, which recycles seepage and toe drain outfall, prevent migration of ground
water into the surface water or alluvinum immediately below.
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The water quality performance standards for most of the regulated constituents in surface
water are also being met. Cadmium, iron, lead, mercury and total suspended solids concentrations
in water leaving the pond system consistently (98 percent or more of measurements) meet their
respective standards. Also, pH of the water leaving the ponds rarely exceeds the performance
standard. In every instance when the pH standard has been exceeded, the exceedence is slight and
the cause can be traced back to high biological (algal) activity during warm summer months, which
further enhances metals removal.

Performance standards for arsenic, copper and zinc in surface water have not been met
consistently. The exceedences of standards for arsenic have been shown to occur almost exclusively
during the summer months, when algal production within the pond system is greatest and there is
an accompanying rise in the pH of pond water. At the higher pH values commenly measured during
summer months (pH 9.2 to pH 9.8), particularly in Pond 2, there is a tendency for dissolved arsenic
concentrations to increase slightly as water moves through the system.

The exceedences of standards for copper and zinc, on the other hand, rarely if ever occur
during the warm summer months. Their exceedences have been shown to be associated nearly
exclusively with two phenomena.

The first phenomenon which has been shown to cause high concentrations of copper and zinc
to leave the pond system arose from events associated with remedy construction. Specifically, the
intentional and necessary inundation of previously exposed tailings deposits in Pond 2 (wet closures)
mobilized large volumes of metals and temporarily overloaded the capacity of Pond 2 to treat the
metals before being discharged. With construction finished, this phenomenon is not expected to
occur again.

The second phenomenon known to cause high concentrations of metals to leave the pond
system arises from conditions in Silver Bow Creek, usually in late winter or spring. Ice breakup
along the banks of the creek and higher than normal runoff flows, acting singly or in combination,
have caused extraordinary suspended sediment loading into Pond 3. During such events, the very
fine fraction of the suspended sediment load does not settle out as readily as would occur under
normal or moderately high runoff conditions. Retention time is greatly reduced by the increased
volume of water entering the system. This phenomenon will continue to occur until sources of
metals-laden fine sediments from Silver Bow Creek are significantly reduced. The State of Montana,
which has responsibility for the Silver Bow Creek cleanup, expects that the cleanup will require
approximately 10 to'12 years beyond 1999. Full implementation of this cleanup, along with other
upstream cleanups, will likely result in full or nearly complete compliance.

But, an important question arises: Are exceedences of performance standards for arsenic,
copper and zinc a demonstration that the water leaving the pond system is not protective of either
human health or aquatic life? There are many lines of evidence to consider in answering this
question. EPA has examined and reexamined pertinent lines of evidence, both in the preparation of
this review and in the conduct of the human health and ecological risk assessments for the upper
Clark Fork River.
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8.21 Arsenic, Acute Effects

With regard to arsenic, the final daily and monthly performance standards for total arsenic
in surface water being discharged from the pond system, as well as in ground water that may emanate
from the ponds and enter into the bypass or river below, as defined by Exhibit 5 of the 1991
Administrative Order, are 0.020 mg/l. Although the State of Montana has, since the 1991 order,
revised its human health-based standard for arsenic in drinking water (now 0.018 mg/l), the two
standards are virtually indistinguishable from one another in terms of the minimal risk posed to
human health.

According to 40 CFR Section 300.430(f)(1)(ii)(E)(1), federal or state requirements that are
promulgated or modified after a record of decision has been issued must be attained only when it can
be determined to be applicable, or relevant and appropriate, and necessary to ensure that the remedy
remains protective of human health and the environment. In this instance, because the difference
in numbers is so small, EPA believes that a modification is unnecessary and the standards for total
arsenic in surface and ground water, as identified in Exhibit 5, remain protective.

However, concentrations of total arsenic leaving the ponds each late summer have been
slightly above the human health risk-based criterion for drinking water. When this occurs,
concentrations are generally only slightly above 20 ug/l. Each late summer, both dissolved and total
recoverable arsenic typically average about 15-25 ug/l, with periodic spikes of up to 35 ug/l.

At these concentrations, arsenic is not toxic to aquatic life. The national water quality criteria
for dissolved inorganic arsenic are as follows: Arsenic should not exceed 360 ug/l more than once
in every three years and should not exceed a four-day average of 190 ug/l in any three-year span.
The Clark Fork River ecological risk assessment (EPA, 1999) reports both acute and chronic toxicity
reference values (TRVs) for rainbow trout fry (the most sensitive life stage of trout). The LCO (no
lethality observed in 96-hour toxicity tests) for dissolved total arsenic is 6,670 ug/l and the IC20
(inhibition concentration at which 20 percent of test fish exhibited a measurable effect on growth
or body mass over several weeks) is 2,953 ug/l.

If river or alluvial water immediately below the ponds were consumed directly by humans
for domestic purposes, prior to being diluted by tributaries or lacking natural attenuation of arsenic
underground, then arsenic concentrations, particularly during summer months, might exceed human
health standards. Currently, neither domestic municipal water users withdraw water directly from
the uppermost reach of the river or its alluvium. An enforceable ban on construction of shallow
wells in the Ponds area is in effect. The Montana Department of Natural Resources and
Conservation (DNRC) established a controlled groundwater area for both the active and inactive
areas, extending down-gradient to Morrell Road, approximately one-quarter mile below the wet
closures.
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8.2.2 Copper and Zinc, Acute Effects

Copperand zinc concentrations being discharged from the pond system do not exceed human
health-based protective levels. They have, however, exceeded the nationally-derived criteria for
protection of aguatic organisms (ambient water quality criteria). Another look at Figures Cu-2 and
Zn-2, which compare influent and effluent dissolved copper and zinc concentrations with nationally-
derived criteria, shows that over the period of record for this review dissolved copper and zinc
generally fall below their respective criteria.

Three spikes of dissolved copper (in 1992, 1993 and 1996) are noteworthy: The 1992 and
1993 spikes correspond with the intentional inundation of exposed tailings deposits (Pond 2 and wet
closures) and the 1996 spike corresponds with ice scouring and abnormally high overland runoff
along Silver Bow Creek.

Dissolved zinc concentrations consistently fall below the nationally-derived criterion. During
the period of record for this review, zinc has twice exceeded the criterion by a small margin.

New questions arise: Were the three spikes of copper observed in 1992, 1993 and 1996 near
or above levels considered protective of aquatic organisms? If the spikes did exceed protective
levels, were the effects likely to have been lethal to some percentage of a population, or were the
effects likely to have been more subtle, such as reducing growth of individual members of a
population? If so, how significantly? And, if the three spikes can be considered representative of
what might be anticipated in future years, until sources of metals along Silver Bow Creek are cleaned
up and the remedy undergoes natural healing, what is the prognosis for aquatic receptors living
below the Warm Springs Ponds over the next 15 to 20 years?

Several studies have been conducted in recent years yielding results which enable us to
answer these questions: to evaluate the effects of copper and greatly facilitate an evaluation of
protectiveness.

The U. S. Geological Survey conducts water quality, bed sediment and biological sampling
throughout the Clark Fork Basin. At least 15 continuous records sampling and gaging stations are
maintained along Silver Bow Creek and the main stem river. One such station on lower Silver Bow
Creek is located approximately 500 feet downstream from the confluence of the Mill-Willow bypass
with discharge flows from Pond 2. This station, Silver Bow Creek at Warm Springs Ponds, was
constructed at its present location in early 1993, just after completion of the bypass expedited
response action and about three years prior to remedial action construction completion. Prior to
1993, this station was located about one-quarter mile downstream; however, the portion of stream
on which it was located was relocated and reconstructed as part of the overall remedy.

A comparison of recorded data for the new and old locations indicates that water quality at
the new station is generally better than water quality at the old location. This observation is
consistent with EPA’s expectations: three response actions have been completed and the old location
was situated within a severely contaminated reach. Three successive years of water quality data

96

Ve




gathered and analyzed by USGS, from the present location, show that the mean dissolved copper
concentration was 15 ug/l; the median concentration was 12 ug/l; the minimum was 6 ug/l; the
maximum was 40 ug/l; and 95 percent of the values were less than 32 ug/l. The maximum recorded

dissolved copper concentration (40 ug/l) occurred during the spring 1996 pulse (U.S. Geological
Survey, 1998).

Two EPA scientists, Parrish and Rodriguez (1986), conducted a series of experiments in May
and June of 1985, using a mobile laboratory that was set up along the Clark Fork River near Deer
Lodge. They exposed rainbow trout green eggs, eyed eggs and fingerlings to diluted and undiluted
river water, using flow-through chambers. During the period of their experiments, copper
concentrations in the river water were generally between 15 ug/l and 40 ug/l, with an average of 28
ug/l. Zinc concentrations were generally between 10 ug/l and 50 ug/l, with an average of 34 ug/l.
Rain storms occurred during the latter half of the experimental period, resulting in sharp, but brief
spikes of copper and zinc in the river as high as 150 ug/1 to 160 ug/l.

Eggs were exposed for 30 days. The green eggs developed into cyed eggs; the eyed eggs
developed into swim-up fry. The fingerlings w: e exposed for 13 days. All three life stages were
subjected to undiluted and diluted river water. Mortality and body weight of fry and fingerlings were
observed and recorded.

Following the experiments and data evaluation, the researchers concluded that Clark Fork
River water, at the concentrations encountered during spring runoff of 1985, did not produce
significant mortality in any of the three life stages exposed; hatch success of the green eggs did not
correlate with either lower or higher concentrations of river water; and there was no observed effect
on the weight of the hatched fry. Reexamination of their data during the Clark Fork ecological risk
| assessment, however, indicates that mortality among fingerlings appeared to be slightly higher (20
percent mortality) when exposed to undiluted river water. Mortality among fingerlings exposed to
diluted river water was observed to be from zero to 15 percent, but higher concentrations of diluted
river water did not produce greater mortality.

T This study by Parrish and Rodriguez is relevant to the Warm Springs Ponds protectiveness
evaluation partly because exposure duration extended beyond the normal 96-hour exposure duration
of standard toxicity tests.

GUOTI=H A

More recently, two other researchers, Bergman (1993, two studies) and Lipton etal. (1995),

w i performed several series of toxicity tests on sensitive life stages of both rainbow and brown trout.
: ol Their studies also are relevant to this evaluation of protectiveness for the ponds.
(I p p
$ N
! ; Bergman (1993), attempting to zero in on the LC 50 of juvenile rainbow and brown trout,
P used a mixture of metals. (The LC 50 is the concentration of a chemical or mixture of chemicals at
s by which 50 percent of the exposed test organisms die. In any series of tests designed to estimate the
; Lo pe p 8 y g
D S LC 50, however, lower levels of lethality such as the LC 10 can also be estimated.) Bergman
} 8
(2 d g selected the mixture and concentration of each metal to replicate conditions observed during a severe
NG p B

: fish kill that occurred in the upper Clark Fork River in July of 1989.
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Juvenile trout were exposed for 96 hours. Mixtures of cadmium, copper, lead and zinc
ranged from a low of 0.3 times to a high of 5.0 times the initial concentration. The initial
concentration of copper was 120 ug/l and zinc was 230 ug/l. Thus, copper concentrations in these
laboratory toxicity tests were between 36 ug/l (0.3X) and 600 ug/l (5X), and zinc concentrations
were between 69 ug/l (0.3X) and 1,150 ug/l (5X). Mortality was observed and recorded in each test
at 12, 24, 36, 48, 72 and 96 hours. The hardness of the test water was 00 mg/l.

Bergman (1993) observed that the LC 50 for juvenile rainbows after 12 hours of exposure
was 475 ug/l copper and 757 ug/l zinc. At 96 hours exposure, the LC 50 was 127 ug/l copper and
182 ug/l zinc. He estimated that about 80 percent of the lethal effect observed was due to copper
toxicity; about 17 percent due to zinc; and the remainder due to cadmium. The LC 50 values for
juvenile rainbow trout are tabulated below.

Chemical of Concern L.C50 for Juvenile Rainbow Trout (ug/L)
(Hardness = 100 mg/L)
12hr 48 hr 96 hr
Copper 4.5 148 127
Zinc 757 240 182

Excerpted from Clark Fork River Ecological Risk Assessment (USEPA 1999)

“Bergman (also in 1993) performed another series of laboratory toxicity tests in order to
examine the effects of “pulsed” exposures of cadmium, copper, lead and zinc on trout fry. Pulses,
or sudden increases of metals levels in the river, it was reasoned, may limit the survival or growth
of very young trout. (It was reasonably well established that throughout the 1980s pulses of metals
and sudden drops in pH in the upper river were associated with thunderstorms. The old Mill-Willow
bypass channel, which became choked with tailings shortly after its construction in the 1960s, was
believed to be the principal cause of severe metals pulses following thunderstorms. Several fish kills
were observed in and below the old bypass following thunderstorms.)

Bergman exposed the trout fry to 8-hour pulses with varying concentrations of dissolved
metals in the test water, at varying hardness values. In tests using water adjusted to between 100
mg/l and 200 mg/l hardness, Bergman observed no increase in mortality of test fry until metals
concentrations reached levels where copper was about 480 ug/l. When he decreased hardness values
to S0 mg/l, or when pH was adjusted downward to pH 4.5, increased mortality occurred for rainbow
trout fry at a copper concentration of 120 ug/l.

Based on these observations, Bergman estimated that the no observed adverse effect level
(NOAEL) for copper was between 121 ug/l and 285 ug/l, depending upon hardness, and the lowest
observed adverse effect level (LOAEL) for copper was between 186 ug/l and 601 ug/l, again
depending upon hardness. For zinc, he estimated a NOAEL range of 186 ug/l to 628 ug/l and a
LOAEL range of 271 ug/l to 1,291 ug/l (both ranges are hardne"s dependent).
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Lipton etal. (1995) also conducted a series of laboratory toxicity tests on sensitive life stages
of rainbow and brown trout. They exposed both fry and juvenile rainbow and brown trout for 96
hours, and from these tests were derived the no observed effect concentration (NOEC), LC 10, LC
20 and LC 50. All tests were conducted in laboratory water with a hardness of 100 mg/l.

From Lipton’s experiments, the no observed effects concentrations (NOEC) of copper over
96 hours were 45 ug/l for rainbow trout fry; 92 ug/i for rainbow trout juveniles; and 45 ug/l for both
fry and juvenile brown trout. The corresponding no observed effects concentrations (NOEC) of zinc
were 69 ug/l for rainbow trout fry; 147 ug/l for rainbow trout juveniles; and 69 ug/l for both fry and
juvenile brown trout.

The LC 50 concentrations of copper over Lipton's 96-hour test were 61 ug/l for rainbow trout
fry: 134 ug/l for rainbow trout juveniles; 65 ug/l for brown trout fry; and 82 ug/l to 87 ug/l for brown
trout juveniles, The corresponding LC 50 concentrations of zinc were 96 ug/l for rainbow trout fry;
219 ug/l for rainbow trout juveniles; 102 ug/l for brown trout fry; and 130 ug/l to 138 ug/l for brown
trout juveniles,

Species Age Stock Toxicity of Cu at 96 Hours Toxicity of Zn at 96 Hours
(Hardness = 1. ) mg/l)) (Hardness = 160 mg/L)
NOEC | LCI0 1.C20 LC50 NOEC | LC10 1.C20 LC50

Rainbow | Fry Hatchery 45 47 52 61 69 72 80 96
Juvenile Hatchery 92 -- 94 134 147 - 152 219

Brown Fry Hatchery 45 4i 49 65 69 63 76 102
Juvenile | Hatchery 45 64 72 87 69 100 113 138
Juvenile | CFR 45 §5 65 82 69 87 102 130

Excerpted from Clavk Fork River Ecological Risk Assessment (USEPA 1999)

A comparison of Bergman's and Lipton’s LC S0 values for juvenile rainbow trout (127 ug/l
and 134 ug/l) yields very consistent results, Lipton’s experiments also show that, as expected, trout
fry are considerably more sensitive to copper and zinc than juveniles. It follows that adults would
be expected to be less sensitive than juveniles.

Toxicity tests such as those conducted by Bergman and Lipton are generally conducted using
laboratory water, into which copper, zinc and other metals arc dissolved. Hardness is usually
maintained by addition of calcium carbonate, and in Bergman's and Lipton’s tests hardness was
maintained at 100 mg/l.
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Yet another series of toxicity tests designed to estimate the LC 50 value for fish exposed to
copper was conducted by ENSR (1995). In these toxicity tests, however, series of experiments were
set up to zero in on the lethality of both laboratory water and actual site water. (Site water was taken
from various locations along Silver Bow Creek, immediately below the Warm Springs Ponds,
various locations along the Clark Fork River, and some tributaries.) Actual site water was used in
these experiments because it is widely recognized that surface water from many streams contains
naturaily-occurring dissolved compounds which bind dissolved metal ions and render them less
bioavailable to aquatic organisms. If such conditions exist in the upper Clark Fork River, it was
reasoned, then concentrations of dissolved copper found to be acutely lethal in laboratory water
might, in fact, not be lethal under natural stream conditions. Such an ameliorating effect on the
toxicity of copper, as well as on some other metals, including zinc, has been demonstrated by several
researchers.

ENSR’s tovicity tests are particularly noteworthy because five separate rounds of tests were
conducted using water taken from the Warm Springs Ponds outflow. ENSR captured water being
discharged from the ponds in January, April, June and October of 1993, and September of 1994, then
subjected rainbow trout fry, fathead minnow and Ceriodaphnia (a very small, metals-sensitive
invertebrate) to standard 96-hour toxicity tests using water collected from the ponds’ outflow. For
rainbow trout fry, LC 50, LC 10 and NOEC values for dissolved copper were calculated and are
summarized below. Measured hardness is also provided.

Results of toxicity tests on rainbow trout fry using water taken from the Pond 2 outfall.

Date Hardness LC50 LC10 NOEC
(micrograms per liter)

Jan93 164 mg/l 182 107  No results

Apr 93 118 mg/l 161 112 87

Jun 93 124 mg/l 296 204 175

Oct93 134 mg/l 166 121 102

Sep 94 158 mg/i 205 124 76

from ENSR (1995)

ENSR conducted toxicity tests on rainbow trout fry using both Warm Springs Ponds
discharge water and laboratory water. The laboratory water tests were conducted at varying hardness
values, with some rounds designed to replicate as closely as possible the hardness values of the site
water. ENSR’s laboratory water test results are very similar to results obtained by Lipton (1995).
For example, at a water hardness value of 110 mg/l, ENSR’s tests yielded an LC 50 concentration
(for dissolved copper) of 73 ug/l (compare to Lipton’s 61 ug/l), an LC 10 concentration of 52 ug/}
(compare to Lipton’s 47 ug/l), and an estimated NOEC of 36 ug/l (compare to Lipton’s 45 ug/l).

Having compared laboratory water test results of separate studies, EPA also compared
ENSR’s results using site water with Lipton’s results using laboratory water. Both series of tests
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3 increased substantially during late winter and spring runoff periods. This deliberate
increase in liming during critical periods for aquatic organisms downstream has resulted in
increased water hardness. Hardness values recorded for each of the past three years’ runoff
periods often exceed 200 mg/l and usually fall in the range of 190 mg/l to 210 mg/l.
Whereas the L.C 10 value for dissolved copper in laboratory water, involving trout fry, has
been estimated to be about 45ug/l to 55 ug/l at a hardness value of 100 mg/l, the
corresponding LC 10 value rises to about 90 ug/l or higher when hardness is about 200 mg/1.)

5. In acute toxicity tests involving copper in water taken from just below the Warm Springs
Ponds (site water), it has been demonstrated by ENSR (1995) that copper’s toxic effects on
aquatic receptors, including trout fry, are considerably less than predicted from toxicity tests
using laboratory water and otherwise equivalent concentrations of copper. Five separate
rounds of 96-hour toxicity tests, involving trout fry and water taken from immediately below
the ponds, yielded LC 10 values for dissolved copper from a low value of 107 ug/l to a high
value of 204 ug/l. (EPA is not alarmed by the variability; such variability is the rule, not the
exception, when biological testing is conducted.) The ameliorating effect on copper toxicity
that is associated with site water, as compared to laboratory water, has been consistently
demonstrated and cannot be ignored.

6. Fish, and for that matter all aquatic organisms, that inhabit the aquatic environment below
the Warm Springs Ponds benefit from an abundance of food and organic matter (detritus),
relatively constant flows, generally favorable water temperatures, and metals concentrations
which are an order of magnitude less than in Silver Bow Creek above the ponds. Aquatic
organisms inhabiting the stream below the ponds also benefit from the immediate dilution
effect of Mill and Willow creeks. It is plausible that the combination of these favorable
conditions would lessen, or mitigate any biological stress that might otherwise express itself.
(EPA acknowledges that uptake of metals via dietary and sediment pathways must also be
considered. Inthe Clark Fork River ecological risk assessment, these pathways were shown
to be minimal.)

7. Since completion of remedial action construction, the highest concentration of dissolved
copper recorded by the USGS at the continuous monitoring station located just below the
Pond 2 outlet has been 40 ug/l. The mean concentration has beenl5 ug/l and the median
concentration has been 12 ug/l. Ninety-five percent of the dissolved copper values were less
than 32 ug/l. These concentrations reflect a generally favorable aquatic environment below
the ponds, but only so far downstream as the benefits from the ponds’ cleanup have been able
to overcome the deleterious effects of increasing copper levels in the main stem river from
Galen to below Deer Lodge. The concentrations of dissolved copper within the first few
miles of stream below the Warm Springs Ponds are consistently below the range of LCO (no
effects concentration) observed from several pertinent toxicity tests using site water (107 ug/|
to 204 ug/l) and, with a single, short-lived exception (40 ug/l), below the much more
conservative LCO value derived by Erickson et al. (1999) of 37 ug/l.
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8. The risk of acute metals-induced lethality for fish living in the first few miles of stream
below the Warm Springs Ponds is deemed by EPA to be very low.

8.2.3 Chronic (Sub-lethal) Effects

Having evaluated the potential for mortality arising from acute exposures, it is necessary to
evaluate whether or not more subtle effects may be present. Several separate feeding studies have
been conducted in recent years, each attempting to examine mortality or reduced growth in fish that
were fed invertebrates taken from Silver Bow Creek, the Warm Springs Ponds or upper Clatk Fork

River. (Itis well established that body burdens of metals are elevated in aquatic invertebrates taken
from these three sources.)

Woodward and others, in 1994 and 1995, conducted three separate feeding studies on young
trout. The researchers concluded that the metal content of Clark Fork River invertebrates “is a
plausible cause” of the decreased growth of young brown trout and rainbow trout, but they also noted
that the reduced feed intake by test fish could ac~ount for the reduction in growth. Adverse effects
on growth were reported in five of the six feeding studies examined. EPA considers this consistency
of observed effect, across multiple studies, to be evidence which cannot be ignored.

Therefore, in its Clark Fork River ecological risk assessment, EPA (1999) examined the
possibility that Clark Fork River fish may be smaller than fish of the same year class in nearby
reference streams. Of the studies available and reviewed, there is insufficient evidence to conclude
that fish in the Clark Fork River are smaller in body mass than fish of equivalent age in reference
streams. In fact, the weight of evidence from studies that compared body mass of Clark Fork River

fish to body mass of Rock Creek, Flint Creek, Little Blackfoot River and Big Hole River fish
suggests that Clark Fork River fish are not smaller.

For many reasons conditions in the river immediately below the ponds are steadily
improving, thus rendering effects on growth, if they exist at all, increasingly difficult to ascertain.
While exposure to copper and other metals certainly occurs to this day, and there are ampie
indications of such exposure, the evidence for chronic impacts on fish is inconclusive. The recently-

completed ecological risk assessment for the Clark Fork River (December, 1999) concludes as
follows:

“Taken together, the data above [studies examined in the risk assessment] are consistent with
the hypothesis that copper (and possibly other metals) in the aquatic environment (surface
water, diet) is (are) imposing an intermittent low-level chronic stress on trout and other fish.
The most likely manifestation of this stress is decreased growth, but the magnitude of the
effect cannot be stated with certainty, and data are not adequate to determine whether or not
fish from the Clark Fork River are actually smaller than expected.”
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8.2.4 Adquatic Invertebrates

Population-level or community structure-level effects are more readily recognized and more
easily measured in studies of aquatic invertebrates than they are in fish studies. Beginning in 1986
and continuing to the present, a long-term study of benthic inveitebrates has been conducted along
the entire Clark Fork River and some of its key tributaries. Each year, results of surveys are
assembled for the purpose of evaluating biological integrity. Ten separate measures of
macroinvertebrate structure and function are integrated by the principal researcher, McGuire, into
an index of biological integrity. The ten measurement endpoints include density, taxa richness and
richness of Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) (EPT
species richness), among others. Comparisons are made each year among results obtained from main

stem river stations and tributaries which include Rock Creek and the Blackfoot and Little Blackfoot
rivers.

Average bentiuic macroinvertebrate abundance, or density, is higher in most main stem river
locations than in tributaries. This is an indication of the higher degree of nutrient enrichment that
exists in the main stem. Density measurements do Lot tend to decrease with increasing metals
concentrations in the water column, which may mean that metals stress on this measurement

endpoint can be hidden behind, or overshadowed by the effect of nutrient enrichment, such as has
been observed in the middle reaches of the main stem river.

But, measures of taxa richness and diversity show a clear and consistent reduction in the
number and type of sensitive species present where copper levels in the water column are highest.
McGuire has identified a few taxa which are considered to be particularly sensitive to metals. They
include a caddisfly (Arctopsyche sp.) and two stoneflies (Claasinia sp. and Hesperoperla sp.). The
upstream reaches of the main stem tend to have fewer individuals of these sensitive members (per
unit area) than in reaches below the mouth of the Little Blackfoot River or in reference tributaries.
In some portions of upstream reaches, usually far removed from the influence of small tributaries,

McGuire has observed that these sensitive, often long-lived invertebrates are either absent from the
main stem or found only rarely.

Results of all ten measures are integrated to produce an overall biointegrity index, with scores
ranging from zero to 100 percent. A metals pollution subset of metrics includes density, EPT
richness and a metals tolerance index. An organic pollution subset of metrics includes density, a
biotic index and percent filter feeders. Careful interpretation of the metals and organic pollution

subsets allows McGuire to distinguish between the effects arising from metals and effects arising
from organic compounds.

McGuire’s extensive survey, backed by thorough statistical analysis, demonstrates that metals
in the upper river are responsible for observed alterations in the composition and population
dynamics of the invertebrate community. Overall abundance is not affected, and organic pollution
is as significant as, or at times and in certain reaches more significant than, metals pollution.
Neveriheless, exposuie to metals contributes to a decrease in the nuruber of species present, an
incrzase in the relative abundance of metals-tolerant species, and a marked decrease in, or absence
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of metals-sensitive species. These effects express themselves mosi readily in the middle to lower
portions of the river within the Deer Lodge Valley.

These impacts to aquatic invertebrates are thought to be due to conditions within the bed
sediments, banks and over bank areas of the upper river. Only one sampling station for invertebrate
surveys is focated between the Pond 2 outflow and the mouth of Warm Springs Creek. Much of the
impact on invertebrates observed by McGuire occurs between Galen and Deer Lcdge. Therefore,
it would not be accurate to conclude that the observed impacts are wholly attributable to conditions
from Silver Bow Creek and the Warm Springs Ponds. The multiple sources of metals and the
variability of effect create considerable uncertainty over assigning blame to any one particular
source. Probably all three sources are responsible: Silver Bow Creek, Warm Springs Ponds, and the

upper reaches of the Clark Fork River. A few excerpts from McGuire’s June 1998 report (for the
1996 survey) are noteworthy.

“Since 1993 biological integrity has improved at seven stations in the upper basin. The
greatest improvements in biointegrity occurred in Silver Bow Creek below the Warm Springs
Ponds and in the Clark Fork River below Warm Springs Creek. Slight metals impacts were
evident below the Warim Springs Ponds and at Deer Lodge. Nutrient and organic pollution

appeared to be the principal causes of slight biological impairment in the remainder of the
Clark Fork River.”

Whereas conditions for the aquatic invertebrate community immediately below the ponds
were severely to moderately impacted by metals prior to 1990, this reach is now characterized by

McGuire as having benefitted significantly from Superfund cleanup efforts and only “slight metals
impacts” were reported in 1996.

8.2.5 Algae

Population-level effects are also more readily measured and observed in the benthic algae.
Long-term surveys have been conducted by Weber, with much the same study design as McGuire’s
invertebrate surveys. Algae,especially diatoms, are important indicators of water quality and general
aquatic health because their environmental requirements are well understood, there are unique
pollution tolerance indicators among certain species, and algae are very sensitive to physical and
chemical factors in the water column and substrate.

Algae surveys conducted over the past 12 years show that the reach of stream immediately
below the Warm Springs Ponds has improved markedly, particularly since 1990, when Superfund

cleanup activities were initiated there. Weber reported in his May 1998 report (for 1996 data) as
follows:

“The three upper Silver Bow Creek sites: 1) above the Butte wastewater treatment plant
(WWTP); 2) downstream of the WWTP and Colorado Tailings; and 3) above the Warm
Springs Ponds at Opportunity all exhibited severe overall impairment of aquatic life and poor
biological integrity in 1996. Elevated levels of sediment, heavy metals, biogenic wastes and
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nutrients continue to seriously impact this reach. Only minor biological impairment was seen
in Silver Bow Creek downstream of the Warm Springs Ponds, indicating much improved
water quality.”

“Biological integrity was only fair in the Clark Fork between Warm Springs Creek and the
Little Blackfoot River, with moderate impairment indicated. Sediment was apparently the
primary cause of the impairment, although sources of nutrients and metals aie present in this
reach.”

“The Warm Springs Ponds serve to remove dissolved and sediment-born{e] heavy metals
from upper Silver Bow Creek. Remediation efforts were undertaken in recent years by
ARCO and the Superfund Program to improve the ponds’ treatment efficiency and eliminate
frequent bypasses of highly toxic water to the Clark Fork.....This improvement was evident
in the biological integrity at station 4.5 [USGS station described earlier, located immediately
below the Warm Springs Ponds outflow and also used by Weber for his survey], which was
rated as good for three of the last four years. The Superfund remediation efforts likely
contributed to the improved biological healt! ..”

8.2.6 Statement of Protectiveness for Water Quality

The Warm Springs Ponds effectively remove or reduce acutely toxic concentrations of metals
that enter the treatment system from Silver Bow Creek. Whereas Silver Bow Creek above the ponds
supports absolutely no fish population and is severely impaired in respect to invertebrate and
periphyton (algal) community structure, the aquatic environment immediately below the Warm
Springs Ponds supports healthy populations of trout, good biological integrity for periphyton, and
biological integrity for invertebrates that has progressed from severely impaired to slightly impaired
just within the past few years since cleanup efforts were initiated. The pond system has become a
safety net for the Clark Fork River.

Fish kills within and below the Mill-Willow bypass, which occurred frequently during the
1970s and 1980s, are today a thing of the past because of implementation of the Warm Springs
Ponds response actions. Several acute toxicity tests conducted within the past few years, involving
sensitive trout fry, yielded “no effects” concentrations or LC 10 concentrations of dissolved copper
that are significantly higher than concentrations of copper to which aquatic receptors living below
the ponds are subjected. EPA deems the remedy to be protective in terms of substantially reducing--
quite possibly eliminating--the threat of acute lethality to fish.

With regard to chronic effects, the weight of evidence for fish indicates that an intermittent
low-level of stress may be occurring below the Ponds, and the most plausible manifestation of this
stress is slightly reduced body mass. It is unlikely that such chronic stress results in mortality. The
weight of evidence for invertebrate and possibly periphyton community structure measures indicate
to EPA that impacts persist. These impacts, though subtle and apparently steadily being reduced,
originate from Silver Bow Creek above the pond system: Despite the effective manner that dissolved
and particulate-bound metals are removed within this treatment system, a low level of chronic, less-
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than-lethal stress persists. The presence of this continued risk emphasizes the need to fully meet
performance standards in order to ensure full protectiveness. EPA will continue to monitor the
Ponds and progress on upstream cleanups to ensure that this happens. EPA also notes that DEQ
rejected ARCO’s petition to change these standards, and that ARCO’s challenge to these standards
has been stayed. EPA fully supports the State’s position on these matters.

In light of the current and long-standing status of severe contamiration in Silver Bow Creek
above the ponds, and in light of the rapid degradation of water quality that occurs in the upper Clark
Fork River, beginning within a few miles downstream of the Warm Springs Ponds and continuing
for about 40 miles, any attempt to eliminate chronic threats that persist immediately below the ponds
through modification of the Warm Springs Ponds system would produce virtually no change in
protectiveness for the river in the Deer Lodge valley.

The Warm Springs Ponds response actions were designed to provide the maximum
reasonable degree of compliance and protectiveness. But, they were also designed and constructed
with the expectation that a cleanup of Silver Bow Creek would follow close behind. Then, in turn,
the upper Clark Fork River cleanup was expected te follow closely on the heels of the Silver Bow
Creek cleanup. EPA believes there are limits on the degree of protectiveness which each operable
unit cleanup can, by itself, provide for the aquatic life of the upper basin. The level of protectiveness
provided by the three response actions for the Warm Springs Ponds reviewed here has been shown
to be both effective and reasonable. While a high degree of protectiveness has been achieved, an
even higher degree of protectiveness is achievable. But, such a higher degree of protectiveness for
the river can be attained only after all remaining operable units along this continuum of stream
environments have been cleaned up and are functioning as a whole.

EPA has determined that the Warm Springs Ponds response actions have been constructed
and are being operated and maintained in a manner that is as protective as is reasonably possible in
the context of a Superfund complex with multiple operable units and critical, unfinished work both
upstream and downstream. Continued long-term operations and maintenance, coupled with annual
dam safety inspections, required water quality monitoring and biological monitoring, will assure that
maximum reasonable protectiveness and effectiveness are maintained until the response actions for
Silver Bow Creek and the upper Clark Fork River are completed and have undergone post-
construction healing. At that point, full protectiveness and performance standard compliance will
be achieved.
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Appendix A: Community Invelvement Activities
Community Involvement Since the Record of Decision

The Warm Springs Ponds Superfund cleanup has always been an object of intense public
interest. This interest did not fade with the 1990 ROD. Instead, interest became more focused,
as EPA and ARCO began the Mill-Willow Bypass Expedited Response Action (ERA), and
deferred a decision on Pond 1 (the inactive area) to a separate ROD. As a result of this interest,
EPA approached community involvement differently than it or MDHES had in the RI/FS process
for the first decision.

EPA recognized several disparate public views of the Ponds system: Some saw the Ponds
as a necessary evil until upstream cleanup could be achieved; and others saw the Ponds as a
successful wildlife attractant which brought fisher people, duck hunters, and other wildlife
enthusiasts to the Anaconda-Deer Lodge arca. Even those in the first category accepted that the
Ponds had become a wildlife haven, but were concerned about the long term viability of the
Ponds as a waste treatment unit. Others expressed coi cern that the Ponds acted as a storage
system for water, and that losses to evaporation caused a lessening of water resources for
downstream irrigators. However, EPA held numerous public meetings and gauged public
sentiment to be that the Ponds needed to be strengthened and protected against earthquakes and
floods, while retaining their nature as a wildlife area, and that the Mill-Willow Bypass cleanup
was supported in concept. There were definitely reservations from various quarters about the
long term plan for the Ponds, and yet these reservations conflicted with those who supported
maintenance of the Ponds long into the future as wildlife habitat.

EPA followed the NCP for community involvement, but because of the high level of
public interest, went far beyond minimum requirements, both pre- and post-ROD, in order to
meaningfully involve the public in the decision making process. Using information gathered for
the 1989 Revised Silver Bow Creek Community Relations Plan (prepared by the Montana
Department of Health and Environmental Sciences), EPA held numerous public meetings,
distributed written information when appropriate, held site tours, met with small groups as
invited, and enlarged the attendance at and participation in design meetings.

The first five public meetings listed below were to keep the public informed and receive
comment about the activities leading up to the Warm Springs Ponds Record of Decision
(September 1990). That ROD deferred a decision on soil, tailings, and ground water below Pond
1. Therefore, in 1991 and early 1992 EPA held public meetings and hearings to inform the
public and receive comment on plans to deal with that area and Pond 1, which had been
administratively moved into a separate operable unit. EPA explained its action in the July 1991
Warm Springs Ponds Update, which was sent to EPA’s Silver Bow Creek mailing list.
Following meetings and two public hearings, EPA released a Record of Decision for the
“Inactive Area” of the Warm Springs Ponds in June 1992. The agency conducted a tour of the
Ponds for the media and interested public in September 1992.

Remedial action progressed at the Ponds. One area drew particular attention: a loop of
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Silver Bow Creek below Pond 1 that had stream banks contaminated with copper, zinc, and other
metals, While EPA believed it had fully involved interested groups and State agencies in the
design process for this loop, at the point of approval the State Department of Fish Wildlife and
Parks raised serious concerns with EPA’s design, and enlisted envirenmental groups who had not
been as intimately involved in the design process. As a result of discussions with all parties,
EPA agreed to specific activities to encourage public involvement in the decision and design
process (letter to National Wildlife Federation, June 1994). EPA involved the public in setting
up the critical biological monitoring plan for the Ponds, data from which figure into this five year
review,

EPA has followed guidance on involving the public in five year reviews by participating
in a public meeting sponsored by the site Technical Assistance Grant recipient, CTEC, in
September 1997. This meeting was reported in the Montana Standard, a daily newspaper of
general distribution. Additionally, EPA published and sent to over 600 people a uewsletter
describing the fi+ ¢ year review process and the public’s opportunity for involvement. EPA plans
to announce the completion of the review in the local media, place copies in all local information
repositories, and hold a public meeting to descril - its findings. A public comment period will
ensue upon release of the final report.  Any comments will be responded to individually versus
in a responsiveness summary, and if any changes to EPA’s recommendations result, EPA’s final
recommendations will be sent to the media and published in a newsletter and distributed to the
same mailing list that received the initial newsletter. This planned course of action is based on
suggestions received from the public.

Public Meetings and Announcements:
February 27, 1990 - Fairmont Hot Springs (Anaconda and Butte)
February 28,1990 - St. Patrick Hospital, Missoula

May 22, 1990 - Anaconda Courthouse

May 24, 1990 - Deer Lodge Community Center

May 29, 1990 - St. Patrick Hospital, Missoula

June 13, 1990 - EPA releases proposed work plan for Mill-Willow
Bypass; list of repositories given (EPA news release)

October ?, 1990 - Text for WSP ROD availability (display ad to
newspapers)

October 1, 1990 - WSP ROD signed (EPA news release)

October 10, 1991 - Powell County Community Center, Deer Lodge

October 11, 1990 - WSP ROD to information repositories (letter to librarians)

July 1991 - SBC/BA Warm Springs Ponds Update-ESD (June 91)

September 27, 1991  -“Dear Friends” letter about workshop and public meetings
October 23, 1991 - St. Patrick Hospital, Missoula
October 24, 1991 - Copper Village Museum/Art Center, Anaconda

April 7, 1992 - PSA announcing April 27, 28 public hearings
April 27, 1992 - Copper Village Museum/Art Center, Anaconda
April 28, 1992 - St. Patrick Hospital, M.ssoula

August 4, 1992 - Original date of media/public tour of Ponds




August 21-27, 1992 - Notice of Availability Display Ad, ROD, Msla
Independent

September 4, 1992 - Rescheduled Public tour of Warm Springs Ponds

December 29, 1993 - Meeting at Ponds construction trailer about lower MWB

rechanneling
April 13, 1994 - WSP Briefing and Tour
June 7, 1994 - EPA letter to National Wildlife Federation and Stan
Bradshaw, Trout Unlimited attorney
June 1994 - SBC/BA Warm Springs Ponds Fact Sheet (100% Design)
September 1994 - Summary-Long term Biological Monitoring Plan-WSP
September 29, 1994 - WSP Briefing-Biological Monitoring Plan
November 2, 1995 - Agenda for Construction Completion meeting to limited

public representatives (Tourangeau and Blodgett)
i November 16, 1995 - Initial Construction Completion Certification Meeting

August 1996 - Clark Fork Superfund Sites Master Plan - 1996 Update
: September 11, 1997 -EPA participated in CTEC meeting re: WSP
December 1997 - Sitver Bow “reek/Butte Area Five Year Review
Newsletter

Sitewide Community Involvement
1. Public Information distributed via mailing lists:
Superfund Program Fact Sheet, Silver Bow Creek Site, November 1986
Superfund Program Fact Sheet, Silver Bow Creek Site, Butte Addition, June 1987
. Update, Silver Bow Creek/Butte Site, July 1987
i MDHES Solid & Hazardous Waste Bureau Fact Sheet, November 1987
Fact Sheet, Silver Bow Creek/Butte Site, May 1988
Project Summary, Buite Soils Screening Study, Silver Bow Creek/Butte Site, May 1988
Progress Report, Clark Fork Superfund Sites, May 1988
g EPA/DHES Master Plan for Cleanup in the Clark Fork Basin, June 8, 1988
Progress, Silver Bow Creek Superfund Site Report, July 1988
Progress Report No. 2, Clark Fork Superfund Sites, August 1988
Superfund Program Fact Sheet, Silver Bow Creek/Butte Area Site, September 1988
Clark Fork Superfund Master Plan, USEPA and MDHES, October 1988
Clark Fork Superfund Sites Briefing Package, January 1989
Progress, Silver Bow Creek Superfund Site Report, April 1989 (Area One)
Progress, Silver Bow Creek Superfund Sitc Report, June 1989
Progress, Silver Bow Creek Superiund Site Report, September 1989
Warm Springs Ponds Proposed Plan, Silver Bow Creek Superfund Site Report, October 1989
oA Public Meeting on Warin Springs Ponds Feasibility Study and Proposed Plan, November 9, 1989
» Progress, Clark Fork Basin Superfund Sites, May 1990
! Fact Sheet, Superfund Program, Silver Bow Creek Site, Butte Area, May 1990 (Mine Flooding)
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Fact Sheet, Superfund Program, Silver Bow Creek Site, Butte Area, May 1990 (Source Areas)

Media Information Packet, Clark Fork Basin Superfund, August 9, 1990

Clark Fork Superfund Sites Master Plan, November 1990 (updated from 1988)

The Butte and Silver Bow Creek Superfund Sites Master Plan: A Quick Guide (Undated)

Proposed Plan, Lower Area One Colorado Tailings, Butte Reduction Works, April 1991

Superfund Program, Priority Soils Operable Unit, Silver Bow Creek/Butte Arca Site, May 1991

Silver Bow Creek/Butte Area Superfund Site, Warm Springs Ponds Update, July 1991

Progress, Strearaside Tailings Superfund Report, August 1991

Superfund Program, Lower Area One Colorado Tailings, Butte Reduction Works, August 1991

Letter, “Dear Friends of the Clark Fork River,” September 27, 1991

Superfund Program Fact Sheet, Priority Soils Operable Unit, SBC/BA, November 1991

SBC/BA Superfund Site, Warm Springs Ponds Inactive Area Proposed Plan, March 1992

Progress, Silver Bow Creek/Butte Area Site, Montana Pole Site, April 1992

Superfund Program, Priority Soils Operable Unit, SBC/BA Site, August 1992

Progress, Streamside Tailings Superfund Report, February 1993

An Update of Butte Mine Flooding RI/FS Activities, April 28, 1993 (Public Meeting Handouts)

SBC/BA Site, Mine Flooding Operable Unit Proposed Plan, January 1994

SBC/BA Priority Soils Operable Unit, Expedited Response Action Proposed Plan, March 1994

Superfund Questions and Answers, April 1994 (Handout)

SBC/BA Superfund Site, Warm Springs Ponds Fact Sheet, June 1994

Summary, Long-Term Biological Monitoring Plan, Warm Springs Ponds, September 1994

Superfund Remedy Summary, Mine Flooding Operable Unit, September 30, 1994

Progress, Streamside Tailings Superfund Report, December 1994

Butte/Walkerville, Montana, Superfund Progress, December 1994

Rocker Timber Framing and Treating Plan, SBC/BA, Superfund Site Report, Human Health Risk
Assessment, March 1995

Progress, Streamside Tailings Superfund Report, March 1995

Lead Program Information Update,, SBC/BA, June 1995, Number 1

Proposed Plan: Streamside Tailings Operable Unit, June 1995

Proposed Plan: Rocker Timber Framing and Treating Plant Operable Unit, July 1995

Superfund Remedy Summary, Rocker Timber Framing and Treating Plant OU, January 1996

Record of Decision Summary: Streamside Tailings Operable Unit, January 1996

PITWatch 1996, Vol.1, No.l (Berkeley Pit Fublic Education Committee)

Clark Fork Superfund Sites Master Plan, 1996 Update, August 1996

Butte and Walkerville, Montana, Superfund Progress, October 1996

Site Update, Closure of the Old Butte-Silver Bow Landfill and the Clark Tailings Area and
Proposed Use of the Clark Tailings as a Disposal Site for Lower Area One Wastes,

February 1997
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PITWatch 1997, Vol.2, No.1 (Berkeley Pit Public Education Committee)

Information Summary Sheet, Missoula Gulch Stormwater Improvements, July 9, 1997
PITWatch 1997, Vol.2, No.2 (Berkeley Pit Public Education Committee)

Pilot Test on Silver Bow Creek (brochure), October 1997

Superfund Site Update, Rocker Timber Framing and Treating Plant OU, December 1997
PITWatch 1998, Vol.3, No.1 (Berkeley Pit Pubiic Education Committee)

Silver Bow Creek/Butte Area NPL Site Five Year Review Newsletter, December 1997
Superfund Progress Report, Lower Area One Operable Unit, SBC/BA NPL Site, May 1998

Public Meetings Held:

August 1991 - Anaconda, Missoula, Butte - Sireamside Tailings Draft AOC and Work Plan
August 13, 1991 - Public hearing in Ramsay on Streamside Tailings Work Plan and AOC
August 1991 - Site Tours for Local Media and Landowners

March 31, 1993 - Opportunity - ARCO’s planned Demonstration Project II

Public Meetings Attended:

March 24, 1994 - CTEC monthly meeting, “Let’s Talk About Superfund”

July 14, 1994 - CTEC monthly meeting, Property owner rights under Superfund
August 11, 1994 - CTEC monthly meeting, Lower Area One expedited response action
October 13, 1994 - CTEC monthly meeting, STARS

November 10, 1994 - CTEC monthly meeting, Mine Flooding ROD

May 11, 1995 - CTEC monthly meeting, Rocker Remedial Investigation

June 8, 1995 - CTEC monthly meeting, Streamside Tailings Proposed Plan

July 13, 1995 - CTEC monthly meeting, Rocker Proposed Plan and Butte Stormwater Runoff

August 10, 1995 - CTEC monthly meeting, Butte Stormwater runoff

September 14, 1995 - CTEC monthly meeting, Rocker Water and Sewer District

December 7, 1995 - CTEC monthly meeting, Streamside Tailings Record of Decision
March 14, 1996 - CTEC monthly meeting, Horseshoe Bend work plan

April 11, 1996 - CTEC monthly meeting, Streamside Tailings RD/RA work plan

June 13, 1996 - CETC monthly meeting, Lower Area One ERA progress report

August 8, 1996 - CTEC monthly meeting, Streamside Tailings design process and schedule
January 16, 1997 - CTEC monthly meeting, Butte Stormwater Runoff engineering design
March 13, 1997 - CTEC monthly meeting, Buite remediation activities, Streamside Tailings
July 10, 1997 - CTEC monthly meeting, Berkeley Pit cleanup technologies

August 14, 1997 - CTEC monthly meeting, Lower Area One Wetlands

September 11, 1997 - CTEC monthly meeting, Warm Springs Ponds performance

Qctober 9, 1997 - CTEC monthly meeting, Sequencing of Superfund Cleanup from Butte to
WsP
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January 8, 1998 - CTEC monthly meeting, Ecological Significance of Wetlands
February 12, 1998 - CTEC monthly meeting, Berkeley Pit: Where is the Water Going?
Match 12, 1998 - CTEC monthly meeting, Alice Dump reclamation plans

june 11, 1998 - CTEC monthly meeting, Berkeley Pit and Well H Update
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APPENDIX C

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 8

IN THE MATTER OF:

SILVER BOW CREEK/

BUTTE AREA (ORIGINAL

PORTION) SUPERFUND SITE;

WARM SPRINGS PONDS ACTIVE AREA
OPERABLE UNIT:

SITE NO. 22.

OPERABLE UNIT NO. 4.

ATLANTIC RICHFIELD COMPANY,
and/or ATLANTIC RiCHFIELD COMPANY,
INCORPORATED,

RESPONDENT.

PROCEEDING UNDER SECTION 106(a)

OF THE COMPREHENSIVE ENVIRONMENTAL
RESPONSE, COMPENSATION, AND
LIABILITY ACT, AS AMENDED,

42U.S.C. § 9606(a).
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ADMINISTRATIVE ORDER
FOR REMEDIAL DESIGN/REMEDIAL ACTION
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EXHIBIT 4

PERFORMANCE STANDARDS
FOR THE WARM SPRINGS PONDS ACTIVE AREA REMEDIATION
SILVER BOW CREEK/BUTTE AREA (ORIGINAL PORTION) SUPERFUND SITE

The following list of performance standards is based on the list of Applicable or Relevant
and Appropriate Requirements (ARARs) for the September, 1990 Warm Springs Ponds operable
unit Record of Decision (U.S. EPA), and modifications to that list made in the June, 1991
Explanation of Significant Differences (U.S. EPA), including the errata sheet attached to the
Explanation of Significant Differences. It is also based on the risk assessment documents for the
Warm Springs Ponds operabie unit and related documents, and subsequent evaluation of data
generated during performance of the Mill-Willow Bypass removal action,

&

dia

I. Centaminant Specific Performance Standards

A, Air Standards

1. Lead - No person shall cause or contribute to concentrations of lead in the
ambient air which exceed 1.5 micrograms per cubic meter (ug/m3) of air,

& measured over a 90 day average, in accordance with the substantive standards of
Fe ARM § 16.8.815.

%

il POINT OF COMPLIANCE: Within the confines of the Warm Springs Ponds
operable unit, where human exposure is probable.

Y TIME OF COMPLIANCE: During the implementation of the remedial action,
&2 and at the conclusion of the remedial action and thereafter, Compliance shall be

measured in accordance with the methods described in 40 CFR Part 50, and

w corresponding State law provisions.
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Particulate matter that is 10 microns in diameter or smaller (FM-10) - No

person shall cause or contribute to concentrations of PM-10 in the ambient air
which exceed:

~ 150 micrograms per cubic meter of air, 24 hour average, no more than one
expected exceedence per calendur year;

- 50 micrograms per cubic meter of air, annual average, in accordance with
the substantive standards of ARM § 16.8.821.

POINT OF COMPLIANCE: Within the confines of the Warm Springs Ponds
operable unit, where hmman exposure is probable.

TIME OF COMPLIANCE: During the implementation of the remedial action, and
at the conclusion of the remedial action and thereafter. Compliance shall be
measured in accordance with the methods described in 40 CFR Part 50, and
corresponding State law provisions.

Airborne Particulate Matter - Construction activities must not be
undertaken unless reasonable precaviions are taken to control emissions of
airborne particulate matter, in accordance with ARM § 16.8.1401(4).

POINT OF COMPLIANCE: At the construction activity.

TIME OF COMPLIANCE: During the implementation of the remedial action.
Compliance shall be measured in accordance with the methods described in 40
CFR Part 50, and corresponding State law provisions.

Opacity - Emissions of airborne particulate matter from any stationary
source shall not exhibit any opacity of 20 percent or greater averaged over six
consecutive minutes, in accordance with the substantive standards of ARM §
16.8.1401(4).

POINT OF COMPLIANCE: At the source of emission.
TIME OF COMPLIANCE: During the implementation of the remedial action.

Compliance shall be measured in accordance with the methods described in 40
CFR Part 50, and corresponding State law provisions.
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Road Dust Suppression - Persons who perform construction activity must

employ measures to control road dust, in accordance with the substantive
standards of ARM § 16.8.1401(3).

POINT OF COMPLIANCE: At the construction activity.
TIME OF COMPLIANCE: During the implementation of the remedial action.

Settled Particulate Matter - No person shall cause or contribute to
concentrations of particulate matter in the ambient air such that the mass of
settled particulate matter exceeds 10 grams per square meter, 30 day
average, in accordance with the substantive standards of ARM § 16.8.818

POINT OF COMPLIANCE: Within the confines of the Warm Springs Ponds
operable unit, where human exposure is probable.

TIME OF COMPLIANCE: During implementation of the remedial action, and at
the conclusion and thereafter.

General air pollution - Generators of air pollution must achieve and maintain
such levels of air quality as will protect human health and safety, to the

greatest extent practicable, in accordance with the substantive standards of MCA
§ 75-2-102,

POINT OF COMPLIANCE: Within the confines of the Warm Springs Ponds
operable unit, where human exposure is probable.

TIME OF COMPLIANCE: During implementation of the remedial action, and at

the conclusion and thereafter. Compliance with the numeric standards listed will
achieve compliance with this standard.
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8. Qccupationai Heslth and Safety Standards - No worker shall be exposed to:

Arsenic 0.5 milligrams per cubic meter
(mg/m3)
Inorganic Arsenic 10.0 ug/m3
Copper 1.0 mg/m3
Lead 0.15 mg/m3
Manganese 5.0 mg/m3
Selenium compounds 0.2 mg/m3
Silver 0.01 mg/m3
Cadmium Dust 0.2 mg/m3, 8 hour time weighted
average
Mercury 0.1 mg/m3 acceptable ceiling
Silica-crystalline quartz 250 millions of particulates
per cubic foot of air

Inert or nuisance dust 15 mp~cf

5.0 mg/m3
Total Dust 50 mppcf

15.0 mg/m3

COMPLIANCE: The Respondent is required to comply with the Occupational Health and
Safety Act, 29 U.S.C. §§ 651 - 678, and regulations promulgated at 29 CFR §§
1910.1000, 1910.1018(c), and 1910.1025(c); and the Occupational Health Act of
Montana, MCA §§ 50-70-113 and ARM § 16.42.102. Compliance with these acts and
regulations, including the contaminant specific parameters identified above, will be

accomplished in part through the submittal of a Site Health and Safety Plan, and
compliance with that plan.

B. Ground Water Standards

L Contamination of ground water is prohibited. Ground Water wells must be
constructed and maintained so as to prevent waste, contamination, or
poliution of ground water, in accordance with the described substantive
standards of MCA § 85-2-505. Activities cannot result in the degradation of

ground water, in accordance with ARM §§ 16.20.1011, .1003, .203, .204, .206,
.207, and .1002.

POINT OF COMPLIANCE: At the location of any ground water well located at
Warm Springs Ponds operable unit.

TIME OF COMPLIANCE: During construction or maintenance of any ground
water well, both during implementation of the remedial action and upon
completion of the remedial action.
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Surface Water Standards for Point Source Discharges from Ponds 2 and 3 and for
Regceiving Waters,

1. Numeric limitations for point source discharges, other than  emergency
spillway discharges or bypass events, are (all values expressed a milligrams
per liter):

Acute Chronic

Argenic 0.02 0.02

Cadmium 0.0039 0.0011

Copper 0.018 c.012

Iron - 1.0

Lead 0.082 0.0032

Mercury 0.0002 0.0002

Selenium 0.26 0.035

Silver 0.0C .1 0.00012

Zinc 0.12 0.11

pH Range between 6.5 and 9.5.

These standards are set in accordance with ARM §§ 16.20.604, 16.20.622(2) and
16.20.618(2), and the ARAR waiver provisions of section 121{d)(4)(A) and (C) of
CERCLA, 42 U.S.C. § 9621(d)(4)(A) and (C). Monitoring of point source discharges
must be in compliance with 40 CFR § 122.44(i) and 40 CFR Part 136, and best
management practices for operation of the Pond Treatment system must be in compliance
with 40 CFR § 440,148,

POINT OF COMPLIANCE: At the point of discharge. No mixing zone will be
applied to measure compliance with these requirements.

TIME OF COMPLIANCE: Upon completion of the remedial action and
thereafter.

Until five years after the completion of initial construction action, interim numeric limits
must be complied with by the Respondent. Interim limits, final limits, time periods for
compliance, coinpliance monitoring requirements, and other details concerning point
source discharges at the Pond Treatment system are contained in Exhibit 5 of the
Unilateral Administrative Order issued to the Respondent, Detailed Performance
Standards for the Point Source Discharges for the Pond Treatment System (hereinafter,
Exhibit 5). Requirements and standards contained in that document must also be complied
with by the Respondent.

In addition, the pollution sources from the Warm Springs Ponds Active Area, including
the point source discharges, may not degrade existing high quality water. Compliance
with the standards identified above will likely achieve compliance with this requirement.
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These standards are set in accordance with MCA § 75-5-303 and ARM §§ 16.20.604,
16.20.622(2), 16.20.618(2), and 16.20.702.

POINT OF COMPLIANCE: Within the receiving stream.

TIME OF COMPLIANCE: Upon completion of the remedial action and

thereafter.

2. Numeric limitations for the receiving water of the point source discharges.

Induced variation in pH

Dissolved Oxygen

Turbidity

Temperature

Induced variation of pH within the range of 6.5 to
9.5 must be less than 0.5 pH unit. Natural pH
outside this a range must be maintained without
change. Natural pH above 7.0 must be

maintained above 7.0;

Must not be reduced below

7.0 mg/l;

No more than 5 nephelometric turbidity units above
naturally occurring turbidity, except, with prior
approval of EPA, for short-term construction or
hydraulicprojects, or game fish population
restoration;

A 1 degree F maximum increase above naturally
occurring water temperature is allowed within the
range of 32 degrees F to 66 degrees F; and no
discharge can cause the water temperature to exceed
67 degrees F, if the naturally occurring range is 66
degrees F to 66.5 degrees F; and the maximum
allowable increase in water temperature is 0.5
degrees F, where the naturally occurringwater
temperature is 66.5 F or greater. A 2 degree F per
hour decrease below naturally occurring water
temperature is allowed when the water temperature
is above 55 degrees F; and a 2 degree F maximum
decrease below naturally occurring water
temperature is allowed within the range of 55
degrees F to 32 degrees F;
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Color True color must not be increased more than 5 units
above naturally occurring color in the receiving
stream.

No increases are allowed above naturally occurring concentration of sediment, settleable
solids, oils, or floating solids in the receiving waters which will or are likely to create a
nuisance or render the waters harmful, detrimental, or injurious to public health,
recreation, safety, welfare, livestock, wild animals, birds, or other wildlife.

These standards are set in accordance with ARM §§ 16.20.622(2) and 16.20.618(2).
POINT OF COMPLIANCE: Within the receiving stream.

TIME OF COMPLIANCE: Upon completion of the remedial action and
thereafter. In the interim time period, these parameters should be monitored as
appropriate.

D, Contaminated Soils and Mining Waste

Contaminated soils and other mining waste found within the Warm Springs Ponds
active area will be remediated through excavation and dry closure, capping, or flooding.
All such material which meets or exceeds the following criteria shall be addressed through
the Warm Springs Pond active area remediation, in a manner consistent with the ROD and
ESD and as approved by EPA.

Color shall be used as the primary criteria. Discolored materials shall be
remediated. Discolored materials are readily identified visually by discoloration compared
to the natural color of adjacent materials.

Texture shall be used as a secondary criterion for remediation. Soils or waste
materials which are fine grained shall be remediated. Fine grained materials can be
distinguished from coarse grained materials by identifying coarse sand, gravel, or cobbles
(Refer to section 2.1 of the Mill-willow Bypass Removal Work Plan).

Following remediation of the above identified materials, the contaminant
concentrations of soils and waste material remaining unremediated are expected to exhibit
the range of concentrations shown in the attached table. If this range is not exhibited,
remediation shall continue until the range is exhibited, in a manner to be approved by
EPA.
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I, Location Specific Performance Standards

A, Floodplain and Floodway Management Act Standards

1.

Structures such as parks and wildlife management areas are permitted within
floodplains, in accordance with the substantive provisions of MCA § 76-5-402.

Water conservation projects, flood control projects, conservation and wildlife
protection projects, streamflow stabilization projects, and pollutant abatement
projects are permitted in floodplains and floodways. These may include dikes,
embankments, impounding reservoirs, and other watercourse improvements, in
accordance with the substantive provisions of MCA §§ 76-5-1101 and 1102, and
ARM § 36.15.801.

Flood control works are permitted in the floodplain and floodway, if they are
protective to the 100 year flood freqi-~ncy flow, in accordance with the substantive
provisions of ARM § 36.15.606.

Construction and remediation activities must minimize potential harm to the
floodplain and improve natural and beneficial values of the floodplain, in
accordance with the substantive provisions of 40 CFR § 6.302(b) and Executive
Order No. 11,988,

The Pond 2 and 3 facilities must be designed, constructed, operated, and
maintained to avoid washout to the 100 year floodplain, in accordance with ARM
§ 16.44.702, as that section incorporates 40 CFR § 264.18(a) and (b).

B. Natural Streambed and I.and Preservation Act Standards

1.

1.

Soil erosion and sedimentation to Montana rivers must be kept to a minimum, in
accordance with MCA § 75-7-102,

C._Historic Preservation Standards

The Rainbow Bridge within Pond 2 is eligible for inclusion of the Register of
Historic Places. The bridge must be photographed and recorded, according to the
substantive regulations governing preservation of historic places. Additional
measures may be identified during remedial design for compliance with this
standard, in accordance with the substantive provisions of 40 CFR § 6.301(b) and
36 CFR Part 800.

If significant scientific, prehistorical, historic, or archaeologic data is found at the
Warm Springs Ponds active area, it must be preserw ed in an appropriate manner, in
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accordance with the substantive provisions of 40 CFR § 6.301(c).
D. Wetlands Protection Standards

1. An inventory of wetlands at the Warm Springs Ponds active area as they existed
prior to any cleanup activities must be compiled and approved. Activities must be
conducted so as to aveid or minimize destruction of wetlands. If destruction is not
avoidable, wetlands must be replaced and/or restored to ensure that no net loss of
wetlands will occur as a result of the cleanup activities (past and present) at the
Warm Springs Ponds active area, in accordance with the substantive provisions of

40 CFR § 6.302(a) and 40 CFR Part 6, Appendix A and Executive Order No.
11,990.

It is the current belief of EPA and the consulting agencies that previous cleanup of
the Mill Willow Bypass and other areas of the Warm Springs Ponds active area has and
will continue to have adverse impacts on wetland habitats. Therefore, all efforts and
reconstruction, reclamation, restoration, o1 other similar activities planned by the

Respondent must be done as part of the remedial action implementation process, to ensure
compliance with this standard.

E. Endangered Species Protection Standards

1 Bald eagles and peregrine falcons have been identified as users of the Warm
Springs Ponds active area. Appropriate mitigative measures during construction
activities must be followed, and additional biological surveys or other studies may
be required, in accordance with the substantive provisions of the Endangered

Species Act, 16 U.S.C. § 1531 et seq., and 50 CFR Parts 17 and 402, and 40 CFR
§ 6.302(h). :

ITI, Actionr Specific Performance Standards

A, Reconstruction/Reclamation/Restoration of the Mill-Willow Bypass

The Warm Springs Ponds active area remediation involves and has involved the
excavation and reconstruction, reclamation, and/or restoration of the Mill-Willow Bypass.
The Mill-Willow Bypass from the southern boundary of the Bypass to the end of Pond 2 is
addressed in this action. In addition to the contaminant specific and location specific
standards identified above, further cieanup work in the Bypass and any following

reconstruction, restoration, and/or reclamation work must comply with the following
requirements:
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: . Substantive provisions of the dredge and fill requirements must be met, in
= accordance with 40 CFR Parts 230 and 231 and 33 CFR Parts 323 and 330.

| 2. Reclaimed drainages must be designed to emphasize channel and floodpiain

4 dimensions that will blend with the undisturbed drainage above and below the area
to be reclaimed. The channel must be restored to its natural habitat or
characteristic pattern with a geomorphically acceptable gradient. The drainage
must safely pass through a 24-hour precipitation event with a 100-year recurrence
interval. Reclamation must provide for long-term stability of the landscape,
establishment or restoration of the stream to include a diversity of aquatic habitats
(generally a series of riffles and pools), and restoration enhancements, or
maintenance of natural riparian vegetation, in accordance with the substantive
provisions of ARM § 26.4.634.

3 Tem;;orary diversion structures at the Bypass or on Silver Bow Creek or nearby
: creeks must be constructed to safely pass the peak run-off from a precipitation
i event with a 10-year, 24-hour recurr-~ce interval. Channel lining must be
designed using standard engineering practices such as riprap, to safely pass

Bl
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759 designed velocity. Free board must be no less than 0.3 feet, all in accordance with i
i@ the substantive provisions of ARM § 26.4.636. |
' 1
Iﬁ 4, Reclamation and revegetation requirements described below in Section IILB. must |
g be met, ) i
« . | | ‘
;m As noted above, reconstruction, reclamation, and restoration measures are |
7 : required for the Bypass area pursuant to this administrative order, in part to ensure |
i ': compliance with the standards regrading no net loss of wetlands at the Warm
s ! | 8
o) i Springs Ponds active area,
il , .
&3 o B. General Reclamation and Revegetation Standards
=3 l The Warm Springs Ponds active area remediation involves and has involved
& ] excavation of contaminated areas, dry capping of contaminated areas, and the creation and
; T\\ maintenance of disposal areas within the Pond 3 berms. All of these areas must be

Y reclaimed and revegetated. For those activities, the following standards apply:

JES

L The disposal unit and other reclaimed areas must be covered with clean soil and

% revegetated in an appropriate manner, consistent with the Timber Butte removal
action and work plan, in accordance with the substantive provisions of 30 CFR §
816.111.
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2. Revegetation of any excavated, capped in place area, disposal area, or other land
area disturbed or addressed by this action must comply with the substantive
standards of ARM §§ 26.4.501, .501(a), .505, .520, .631, .633, .638, .644, 703,
711, 713, 714, 716, 718, 719, .721, 724, 726, .728, 7130, .751, and .761, and
MCA §§ 82-4-231 and -233.

C. The Drv Disposal Areas within Pond 3 Standards.

The Warm Springs Ponds active area remediation involves and has involved the
creation and maintenance of dry disposal areas within the Pond 3 berms. The construction
and maintenance of these areas must comply with the following standards:

1. All waste within the disposal areas must be drained of free liquids, and stabilized
appropriately, in accordance with the substantive provisions of 40 CFP. §
264.228(a), which is incorporated by reference into ARM § 16.44.702.

2. Closure of the disposal areas must be done in such a manner as to minimize the

need for further maintenance and to cuntrol, minimize, or eliminate, to the extent
necessary to protect public health and the environment, post-closure escape of
hazardous substances, hazardous constituents, leachate, contaminated run-off or
hazardous substance decomposition products to the ground water or surface
waters or to the atmosphere, all in accordance with the substantive provisions of
40 CFR § 264.111, which is incorporated by reference into ARM § 16.44.702.
This standard does not require an impermeable cap or liners

3. Disposal facility covers for each unit must function with minimum maintenance,

promote drainage, and minimize erosion or abrasion of the final cover, and
accommodate settling and subsidence, in accordance with 40 CFR §

264.228(a)(2)(iii)(B), (C), and (D), which is incorporated by reference into ARM
§ 16.44.702,

4. The Respondent must submit to the local land use or zoning authority a survey plat

indicating the location and dimensions of waste disposed of in each unit.
Additionally, the Respondent must record a deed restriction, in accordance with
State law, that will in perpetuity notify potential purchasers that the property has
been used for waste disposal and that its use is restricted, in accordance with the
substantive provisions of 40 CFR §§ 264.116 and .119, which is incorporated by
reference into ARM § 16.44.702.

5. The Respondent's waste can be disposed of on its own property, but the disposal

areas must not create a nuisance or a public hazard. Additionally, the waste must
be
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disposed of outside of the 100 year flood plain, must be disposed of in a manner which
prevents pollution of the ground or surface water, must contain adequate drainage
structures, and must prevent run-off from entering disposal areas; and waste must be
transported to the disposal areas in such a manner as to prevent its discharge, dumping,
spillage, or leaking, in accordance with the substantive provisions of ARM §§ 16.14.505
and .523, and MCA § 75-10-214.

D. Berm Strengthening Standards

Many of the berms within the Warm Springs Ponds active area will be or have
been remediated by strengthening the berms against floods or earthquakes. The berm
strengthening actions must comply with the following standards:

1. The dams and reservoirs which store water must do so in a secure, tho-ough, and
substantial and safe manner, in accordance with the substantive provisions of MCA
§§ 85-15-207 and 208.

2. All high hazard dams and berms must comply with the criteria given in ARM §
36.14.501, including compliance with the Maximum Credible Earthquake
standards.

3. All high hazard dams must be able to safely pass the flood calculated from the
inflow design flood, to the extent of safely managing the 0.5 Probable Maximum
Flood, in accordance with the substantive provisions of ARM § 36.14.502.

s

E. Standards Associated with Continued Operation of
Ponds 2 and 3

Under this interim remedial action at the Warm Springs Ponds active area, Ponds 2
and 3 will be left in place, and will continue to function as treatment and storage ponds for
hazardous substances. This continued operation must comply with the following
standards:

1. The structural integrity of the Ponds must comply with the substantive provisions
of 40 CFR§ 264.221(f), (g), (h) and 40 CFR. § 264.226, which are incorporated by
reference into ARM §§ 16.44.701 - .703. This includes protection against
overtopping and continued regular inspection and maintenance.
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Discharges from the Ponds must be monitored in compliance with ARM §
16.20.1321(12)(f) and 40 CFR § 122.44(i), which incorporates by reference 40
CFR Part 136. Full monitoring requirements for point source discharges from the
Ponds Treatment System are described in Exhibit 5.

3. The Ponds must be operated with the substantive standards describing Best
Management Practices found in ARM § 16.20.1310(15)(a) and 40 CFR § 125.102.

4. The Ponds must be operated to prevent pollution of surface waters above the
numeric standards identified above, in accordance with the substantive standards of
ARM §§ 16.20.633, and MCA §§ 75-5-605 and 75-6-112(2).

F. Ground Water Monitoring Standards

The Warm Springs Ponds active area remediation will involve ground water
monitoring from existing wells if possible. Such activities must comply with the following
standards:

1. Standards established in 40 CFR § 264.97, which is incorporated by reference into
ARM § 16.44.702, must be complied with. Only contaminants for ground water
identified in the September 1990 ROD must be monitored.

IV. Other Laws

In addition to the environmental or siting standards identified above, the Statc of
Montana has identified a list of other State laws which should be complied with during the
conduct of site remediation and maintenance activities. These are:

A._Occupational Health and Safety, and Community and Worker Right to Know Laws

1. Noise levels for protection of on-site workers must be met, as described in ARM §
16.42.101,

2. The Occupational Health and Safety Act, 20 U.S.C. §§ 651 - 678, and
implementing regulations must be complied with. Particularly, 29 CFR Part 1926
and 29 CFR §§ 1910.120 and .132 must be complied with, As noted earlier, the
Respondent is required to submit and follow and site specific Health and Safety
Plan for conduct of activities at the Warm Springs Ponds active area.

3. To the extent it is applicable, substantive provisions of the Montana Safety Act,
MCA § 50-71-201 must be complied with.
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R 4, To the extent applicable, the Employee and Community Hazardous Chemical
~ Information Act must be complied with, in accordance with the substantive
provisions of MCA §§ 50-78--202, -203, -204, and -305.

; B._Ground Water Well Drilling and Monitoring

1 If ground water wells are determined to be necessary, well drillers must be licensed
and registered as stated in ARM §§ 36.21.402, .403, .405, .406, .4i1, 701, and
703,

2. Ground water wells must be logged and reported to the Department of Natural

Resources Conversation, as stated in MCA § 85-2-516.

s

C. Water use rights

—

To the extent applicable, any remedial activities at the Warm Springs Ponds active
arca must comply with the substantive provisions of MCA §§ 85-2-301, -306, -
311, and -402, and MCA §§ 75-7-104 and 87-5-506, and implementing
regulations found at ARM §§ 36.16.104 - 106, and 26.4.648. Appropriate notice
to the Department of Natural Resources should be given.
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ADMINISTRATIVE RECORD

APPENDIX D
EXHIBIT 5

Detailed Performance Standards for
Point Source Discharges from Ponds 2 and 3

L EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

A.  Definitions.

1. The "30-day (and monthly) average," is the arithmetic average of all
composite samples collected during a consecutive 30-day period or g
calendar month, whichever is applicable. The calendar month shall be &
used for purposes of reportin_ self-monitoring data on discharge g
" monitoring report forms. =

2. "Daily Maximum" ("Daily Max.") is the maximum value allowable in any
single composite sample.

3. "Composite samples” shall be flow proportioned. The composite sample
shall, as a minimum, contain at least four (4) samples collected over the

\
|
|
|
u
| ; compositing period. Unless otherwise specified, the time between the
: ; collection of the first sample and the last sample shall not be less than six &
| (6) hours nor more than 24 hours, Acceptable methods for preparation of i
] composite samples are as follows: o

f’ i
i a. Constant time interval between samples, sample volume s
) proportional to flow rate at time of sampling; @
% ’: b. Constant time interval between samples, sample volume %

proportional to total flow (volume) since last sample. For the first
oy sample, the flow rate at the time the sample was

) ' collected may be used. When substaniial diurnal flow variations : é
: < do not occur, simple time-composite sampling are allowed; ¢

c. Constant sample volume, time interval between samples
Lo proportional to flow (i.e., sample taken every "X" gallons of flow);
= St and,
L i b
1 Loy .~ . . .
D §op d. Continuous collection of sample, with sample collection rate

proportional to flow rate.
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A "grab" sample, for monitoring requirements, is defined as a single "dip
and take" sample collected at a representative point in the discharge
streatn.

An "instantaneous" measurement, for monitoring requirements, is defined
as a single reading, observation, or measurement.

"Upset" means an exceptional incident in which there is unintentional and
temporary noncompliance with effluent limitations because of factors
beyond the reasonable control of Settling Respondent. An upset does not
include noncompliance to the extent caused by operational error,
improperly designed treatment facilities, inadequate treatment facilities,
lack of preventive maintenance, or careless or improper operation.

"Bypass" means the intentional diversion of waste streams from any
portion of a treatment facility. The intentional release of treated water
from the Pond 3 controlled discharge or emergency spillway structures
shall not be a Bypass.

"Severe property damage" means substantial physical damage to property,
damage to the treatment faci.ties which causes them to become
inoperable, or substantial and permanent loss of natural resources which
can reasonably be expected to occur in the absence of a bypass. Severe

property damage does not mean economic loss caused by delays in
production.

"Completion of Initial Construction" means the completion of the initial
on-site physical actions required for the construction of the lime treatment
system, the flooding or dry closure of contaminated areas in and around
Pond 2, and the reconstruction, reclamation, and restoration of the
excavated portions of the Mill-Willow Bypass, as described in the Work
Plan and the Final Design Report. Completion of Construction does not
include activities required under Sections X and XU of the Unilateral
Administrative Order, or activities occurring during the shakedown period
of operation of the Pond system.
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Description of Discharge Points

The authorization to discharge is limited to those outfalls specifically designated below as
discharge locations. Flows which bypass the Pond System during abnormally high flow
periods (flows in excess of approximately 3,300 cfs) are not regulated by these
conditions. Discharges at any location not authorized herein are a violation and could
subject the Respondent to penalties. Knowingly discharging from an unauthorized
location or failing to report an unauthorized discharge within a reasonable time from first
learning of an unauthorized discharge could subject the Respondent to criminal penalties.

Outfall

Serial Number Description of Discharge

002 Pond 2 controlled discharge to the Mill-Willow Bypass.
003 Pond 3 controlled discharge to the Mill-Willow Bypass.
004 Pond 2 Emergency Spillway discharge.

005 Pond 3 Emergency Spillway discharge.

006 Drains from the North-South Dike adjacent to the Mill-

Willow Bypass.
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C. Discharge Conditions

1. Discharge 002 - Pond 2 Controlled Discharge

a. Tier I Interim Standards. The following limitations are effective immediately
upon the effective date of the Unilateral Administrative Order, which this document is an
attachment to. These limitations will remain in effect until four years after the effective date of
the Unilateral Administrative Order.

Parameter Daily Max.(mg/l)* Monthly Avg.(mg/l)*
Arsenic (Total) 0.05 0.02
Cadmium 0.01 0.0062
Copper 0.09 0.035
Iron 2.2 1.5
Lead 0.1 0.1
Mercury 0.001 0.0002
Zinc 03 0.16
TSS 45.0 45.0
pH 6.5-9.5 Units
* With the exception of arsenic, copper, iron, mercury, TSS and pH, these

limitations are based on the Acute Ambient Water Quality Criteria assuming a
hardness of 150 mg/l. Adjustment factors for hardness contained in the "Quality
Criteria For Water 1986" also known as the "Gold Book" will be applied to
limitations for cadmium, lead and zinc. Hardness shall be measured in the
discharge and adjustments to the limitations calculated for each composite sample
with measured hardness greater than 150 mg/l.

b. Tier II Interim Standards. Four years after the effective date of the Unilateral
Administrative Order, the following limitations shall become effective:

Parameter

Arsenic (Total)
Cadmium
Copper

Tron

Lead

Mercury

Zinc

TSS

pH

Daily Max.(mg/1)*

0.02

0.0039

0.035

1.5

0.082

0.0002

0.12

45.0

6.5-9.5 Units

Monthly Avg.(mg/l)*

0.02
0.0039
0.018
1.5
0.082
0.0002
0.12
45.0
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With the exception of arsenic, copper, iron, mercury, TSS and pH, these
limitations are based on the Acute Ambient Water Quality Criteria assuming a
hardness of 100 mg/l. Hardness shall be measured in the discharge and
limitations adjusted for each sample with hardness greater than 100 mg/l. The
monthly average copper limitation also may be adjusted for measured hardness.
These limitations will remain in effect until six years after the effective date of the
Unilateral Administrative Order.

c. Final Standards. The following limitations shall become effective six years
after the effective date of the Unilateral Administrative Order.

Parameter Daily Max.(mg/1)* Monthly Avg.(mg/l)*
} Arsenic (Total) 0.02 0.02
Cadmium 0.0039 0.0011
Copper 0.018 0.012
Iron 1.5 1.0
: Lead 0.082 0.0032
Mercury 0.0002 0.0002
f Selenium+ 0.26 ~.035
Silver+ 0.0041 0.00012
Zinc 0.12 0.11
‘ TSS 45.0 30.0
pH 6.5-9.5 Units

o

| + At the conclusion of four years after the effective date of the Unilateral Administrative Order,
! EPA will reevaluate the frequency of monitoring and the necessity of retaining the numeric
limitations for silver and selenium. If changes are appropriate, EPA may modify Exhibit 5and
the Unilateral Administrative Order.

* These limitations are the Chronic and Acute Ambient Water Quality Criteria assuming a
hardness of 100 mg/l. Adjustments to the limitations based on measured hardness at the
-1 discharge shall be made for cadmium, copper, lead, silver (except no adjustment is allowed in the
; monthly average limitation for silver) and zinc.
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2. Discharge 003 - Pond 3 Controlled Discharge

a. Tier I Interim Standards. The following discharge limitations are effective
upon the effective date of the Unilateral Administrative Order:

Parameters Daily Max.(mg/l)* Monthly Avg.(mg/hH*
Arsenic (Total) .05 0.02
Cadmium 0.01 0.0062
Copper 0.09 0.035
Iron 2.2 —_
Lead 0.1 0.1
Mercury 0.001 0.0002
Zinc 0.3 0.16
TSS 45.0 45.0
pH 6.5-9.5 Units

£

See footnotes in 1.C.1. These discharge limitations assume a hardness of 150
mg/l. Adjustments to the limitations shall be made, based on measured hardness
at the discharge, for those samples with hardness  greater than 150 mg/l.

These limitations will apply until four years after the effective date of the Unilateral
Administrative Order. Monthly average limits shall not apply until EPA certifies the completion
of construction for the Pond upgrade requirements.

b. Tier I Interim Standards. Four years after the effective date of the
Unilateral Administrative Order, the following limitations shall become effective:

Parameters Daily Max.(mg/D)* Monthly Avg.(mg/l)*
Arsenic (Total) 0.02 0.02
Cadmium 0.0059 0.00592
Copper 0.053 0.027
Iron 22 2.2
Lead 0.123 0.123
Mercury 0.0002 0.0002
Zinc 0.18 0.18
TSS 45.0 45.0
pH 6.5-9.5 Units

*

See footnote at I.C.1. For cadmium, copper, iron and zinc, these limitations are
150 percent of the associated discharge limitations for Pond 2. For those
parameters for which the limitations are based on an assumed hardness of 100
mg/l, adjustments can be made to the limitations according to the measured
hardness of the discharge. The adjusted limitation shall be 150 percent of the
appropriate Acute Ambient Water Quality Criteria at the measured hardness.
These limitations will apply until six years from fqe effective date of the
Unilateral Administrative Order.
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c. Final Standards. The following discharge limitations shail become
effective six years after the effective date of the Unilateral Administrative Order:

Parameter Daily Max.(mg/l)*

Arsenic (Total) 0.02

Cadmium 0.0039
Copper 0.018

Iron 1.5

Lead 0.082
Mercury 0.0002
Selenium+ 0.26

Silver+ 0.0041

Zinc 0.12

TSS 45.0

pH 6.5-9.5 Units

Monthly Avg.(mg/h*

0.02
0.0011
0.012
1.0
0.0032
0.0002
0.035
0.00012
0.11
30.0

+ At the conclusion of four years after the effective date of the Unilateral Administrative Order,
EPA will reevaluate the frequency of monitoring, as described in this Exhibit, and the necessity
of retaining the numeric limitations for silver and selenium. If changes are appropriate, EPA may
modify Exhibit 5 and the Unilateral Administrative Order.

* These limitations are based on Acute and Chronic Ambient Water Quality Criteria and
assume a hardness of 100 mg/l. Adjustments to the limitations based on measured
hardness at the discharge shall be made for cadmium, copper, lead, silver (except no
adjustment is allowed in the monthly average limitation for silver) and zinc.




3. Discharges 004 and 005 - Emergency Spillway Discharges from Ponds 2 and 3.

Discharges from the Emergency Spillways in Pond 2 and Pond 3 may occur at any time
that the water level in the respective pond rises above the elevation of the spillway. The quality
of these discharges will not be regulated. Monitoring and reporting of spillway discharge is
required as specified below in sections II, Il and IV.

Respondent shall not use discharges (/04 and 005 solely to avoid compliance with the
discharge limitations applied to discharges 002 and 003.

4, Discharge 006 - Toe Drains from the North-South Dike adjacent to the Mill-
Willow Bypass.

There shall be no discharge from the toe drains to the Mill-Willow Bypass effective one
year after the effective date of the Unilateral Administrative Order. Flows from the drains shall
be collected and returned to the Pond system for treatment.
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- D. Monitoring Requircments

As a minimum, within 45 days of the effective date of the of the Unilateral
Administrative Order, the following constituents shall be monitored at the frequency and
with the type of measurement indicated; samples or measurements shall be representative
of the volume and nature of the monitored discharge. All monitoring and sampling shall
use EPA total recoverable methods.

1. Discharge 002 - Pond 2 Controled Discharge

Parameter Frequency Sample Type
Arsenic (Total) Twice per week Composite
Cadmium “ ?

Copper “ ”

Iron “ ”

Lead * “
Mercury “ ?
Selenium Once per month “

Silver “ ”

Zinc Twice per week *

Total Flow, mgd (a),(b) « ”
Hardness “ ”

pH, Units “ ”
Temperature, °C “ »

Total Suspended Solids * »

Volatile Suspended Solids “ ”
Turbidity « ”

Specific Conductance “ ”
Alkalinity “ ”

Sulfate * ?
NO;+NO,-N Twice per month composite
NH,-N “ ”

TKN “ ”

Total Phosphorous “ ?
Dissolved Ortho-P “ ?

(a) Flow measurements of effluent volume shall be made in such a manner that the
Respondent can affirmatively demonstrate that representative values are being
obtained.

(b) If the rate of discharge is controlled, the rate and duration of discharge shall be
reported.
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2. Discharge 003 - Pond 3 Dischargs
Measurements shall be made prior to discharge from Pond 3 discharge (even if discharge
is not occurring), and during any discharge period. Each sample for laboratory analysis shall be
taken in the immediate vicinity of the discharge structure.
Parameter Frequency Sample Type
Arsenic Prior to discharge Grab
and twice per week
during discharge
Cadmium «“ Composite
Copper “ "
Iron “ ?
Lead * 7
Mercury ¢ ”
Selenium Once per month *
Silver “ ”
Zinc Twice per week “
Total Flow, mgd (a),(b) _ “ ”
Hardness ¢ ”
pH, Units “ ?
Temperature, °C “ ”
Total Suspended Solids “ ”
Volatile Suspended Solids “ ?
Turbidity “ ”?
Specific Conductance “ ?
Alkalinity “ ”
Sulfate “ ”
% NO,/NO,-N Twice per month composite
= NH;-N “ ”
[$) Total Phosphorous “ ”
Dissolved Ortho-P “ ?
(a) Total flow during each discharge event will be calculated from Pond 3 operating

records.
%? (b)  The rate and duration of discharge shall be reported.
@)
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3. Discharges 004 and 00S - Pond 2 and 3 Emergency Spillway Discharges.

Effluent Characteristic Frequency Sample Type
Total Flow
Continuous Depth

recorder at Weir

Total flow during each discharge event will be calculated  from Pond 3 operating
records.

4. Additional Monitoring - The inlet to Pond 3 prior to the addition of treating

chemicals shall be monitored as indicated. Monitoring shall begin one year after
the effective date of the Unilateral Administrative Order.

Parameter Frequency Sample Type
Arsenic (Total) Twice per week Composite \
o i Cadmium “ ” '
% Copper “ ” |
5 Iron « " :
| Lead « » |
o : Mercury « ” |
e , Selenium Once per month ¢
oo} ] Silver “ »
| Zinc Twice per week “
i Total Flow, mgd “ ”
o ~ Hardness “ ?
@ pH, Units “ ”
F Temperature, °C “ ”
P Total Suspended Solids “ ?
51 Volatile Suspended Solids ~ « ?
3 i Turbidity “ »
Specific Conductance « i
' Alkalinity “ ”
Sulfate « ”
AT
i \t : NO,/NO,-N Twice per month composite
2] y NH,-N * ?
¥y, O TKN u »
$! Total Phosphorous “ ”
Dissolved Ortho-P * ?
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1I. MONITORING, RECORDING AND REPORTING REQUIREMENTS

A,

Representative Sampling. Samples taken in compliance with the monitoring
requirements established under Part I shall be collected from the effluent stream
prior to discharge into the receiving waters. Samples and measurements shall be
representative of the volume and nature of the monitored discharge. Sampling
shall use the EPA total recoverable method.

Monitoring Procedures. Moritoring must be conducted according to test
procedures approved under 40 CFR Part 136, unless other test procedures have
been specified in this Exhibit.

Reporting of Monitoring Results. Effluent monitoring results obtained during the
previous month shall be summarized for each month and reported on a Discharge
Monitoring Report Form (EPA No. 3320-1) or equivalent approved form,
posimarked no later than the 28th day of the month following the completed
reporting period. Monitoring data shall also be reported in the Clark Fork Data
Management electronic format. Legible copies of these, and all other reports
required herein, shall be signed and certified in accordance with the Signatory
Requirements (see Part IV), and suumitted to the Director, Montana EPA Office
and the Director, State Water Quality Bureau at the following addresses
(collectively referred to as the Directors):

original to: United States Environmental Protection Agency
Region 8, Montana Office
301 South Park, Drawer 10096
Helena, MT 59626

Attention: D. Scott Brown
Remedial Project Manager

copy to: Montana Department Of Health and
Environmental Sciences
Water Quality Bureau
Cogswell Building
Helena, MT 59620

Attention: Fred Shewman

L e e oo omwm o srmm B SRR PUAN N Rl



LSERIRNTY

SRELYES

g%
3

NN

(s

JES

Compliance Schedules. Any progress report, compliance report, or
noncompliance report on achieving interim and final requirements contained in
any Compliance Schedule of this document shall be submitted no later than 14
days following each schedule date.

Additional Monitoring. If Respondent monitors any pollutant more frequently
than required by this Exhibit, using test procedures approved under 40 CFR 136
or as specified in this permit, the results of this monitoring shall be included in
the calculation and reporting of the data submitted in the DMR. Such increased
frequency shall also be indicated.

Report Contents. Reports of monitoring information shall include:
1. The date, exact place, and time of sampling or measurements;

2. The initials or name(s) of the individual(s) who performed the sampling
or measurements;

3. The date(s) analyses were performed,

4, The time analyses was initiated;

5. The initials or name(s) cf individual(s) who performed the analyses;
6. References and written procedures, when available, for the analytical

techniques or methods used; and,

7. The results of such analyses, including the bench sheets, instrument
readouts, computer disks or tapes, etc., used to determine these results.

Retention of Records. Respondent shall retain records of all monitoring
information, including all calibration and maintenance records and all original
strip chart recordings for continuous monitoring instrumentation, and copies of
all reports required by this Exhibit, for a period of at least ten years from the date
of the sample, measurement or report. This pericd may be extended by request
of the Directors at any time. Data collected on site, copies of Discharge
Monitoring Reports, and a copy of this Exhibit must be maintained on site
during the duration of activity at the site.
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H.

Twenty-four Hour Notice of Noncompliance Reporting.

1.

Respondent shall report any noncompliance which may seriously
endanger health or the environment as soon as possible, but no later than
twenty-four (24) hours from the time the Respondent first became aware
of the circumstances. The report shall be made to the EPA, Region 8,
Montana Office at 406 449-5414 and the State of Montana at 406 444-
6911.

The following occurrences of noncompliance shall be reported by
telephone to the EPA, Region VIII, Montana Office at 406 449-5414 and
the State of Montana at 406 444-2406 by the first workday (8:00 a.m. -
4:30 p.m. Mountain Time) following the day Respondent became aware
of the circumstances:

a. Any unanticipated bypass which exceeds any effluent limitation
in this Exhibit; or

b. Any upset which exceeds any effluent limitation in this Exhibit.

Any violation of a maximum daily discharge limitation for any of the
pollutants listed in this Exhibit is to be reported within 24 hours.

A written submission of IL.LH.1. and 2. violations shall also be provided
within five days of the time that Respondent becomes aware of the
circumstances. The written submission shall contain:

a. A description of the noncompliance and its cause;
b. The period of noncompliance, including exact dates and times;
c. The estimated time noncompliance is expected to continue if it

has not been corrected; and,

d. Steps taken or planned to reduce, eliminate, and prevent
reoccurrence of the noncompliance.




3. The EPA Montana Office Director may waive the written report on a
case-by-case basis if the oral report has been received within 24 hours by
the EPA Montana Office, Helena, Montana, by phone, 449-5414.

6. Reports shall be submitied to the addresses in Part IL.C., Reporting of
Monitoring Results.

L Other Noncompliance Reporting. Instances of noncompliance not required to be
reported within 24 hours shali be reported at the time that monitoring reports for
Part IL.C. are submitted. The reports shall contain the information listed in Part
I, H,2 and 4.

L. Inspection and Entry. In additions to the requirements of the Unilateral
Administrative Order, Respondent shall allow the Directors, or an authorized
representative, including representatives of the State of Montana, upon the
presentation of credentials and other documents as may be requirec by law, to:

A4

1. Enter upon the Respondent's premises where a regulated facility or
activity is located or condr~ted, or where records must be kept under the
conditions of this permit;

2. Have access to and copy, at reasonable times, any records that must be
kept under the conditions of this Exhibit;

3. Inspect at reasonable times any facilities, equipment (including
monitoring and control equipment), practices, or operations regulated or
required under this Exhibit; and,

B
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4. Sample or monitor at reasonable times, for the purpose of assuring
compliance or as otherwise authorized by this Exhibit, any substances or
parameters at any location.

K. Other Requirements

EPA and the Montana Water Quality Bureau shall be notified as
specified above if Respondent proposes to utilize the Pond 3 discharge in lieu of
discharging to Pond 2.
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COMPLIANCE RESPONSIBILITIES

A,

Duty to Comply. Respondent must comply with all conditions of this Unilateral
Administrative Order, including Exhibit 5. Any noncompliance constitutes a
violation of the Unilateral Administrative Order and is grounds for enforcement
action. Settling Respondent shall give the Director advance notice of any
planned changes at the facility or of an activity which may result in

~ noncompliance.

Penalties for Violations of Discharge Conditions. Except for Part IIL.G., Upset
Conditions, nothing in this Exhibit shall be construed to relieve Respondent of
the civil or criminal penalties for noncompliance.

Need to Halt or Reduce Activity not a Defense. It shall not be a defense in an
enforcement action that it would have been necessary to halt or reduce the
activity in order to maintain compliance with the conditions of the Tnilateral
Administrative Order, including this Exhibit.

Duty to Mitigate. Settling Respondent shall take all reasonable steps to
minimize or prevent any discharge .n violation of this Exhibit.

Proper Operation and Maintenance. Respondent shall at all times properly
operate and maintain all facilities and systems of treatment and control (and
related appurtenances) which are installed or used to achieve compliance with
the conditions of this Unilateral Administrative Order, including the Exhibit.
Proper operation and maintenance also includes adequate laboratory controls and
appropriate quality assurance procedures. This provision requires the operation
of back-up or auxiliary facilities or similar systems which are installed only
when the operation is necessary to achieve compliance with the conditions of the
Unilateral Administrative Order including the Exhibit.

Removed Substances. Collected screening, grit, solids, sludges, or other
pollutants removed in the course of treatment shall be buried or disposed of in
such a manner $o as to prevent any pollutant from entering any waters of the
state or creating a health hazard.
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G. Upset Conditions.

1. Effect of an upset. An upset constitutes an affirmative defense to an
action brought for noncompliance with effluent limitations, if the
requirements of paragraph 2. of this section are met. See "Upset”
definition at 1.A.6.

2. Conditions necessary for a demonstration of upset. To establish the
affirmative defense of upset, Respondent shail demonstrate, through
properly signed, contemporaneous operating logs, or other relevant
evidence that:

a. An upset occurred and that Respondent can identify the cause(s)
of the upset;

b. The facility was at the time being properly operated;

c. Respondent submitted notice of the upset as required under Part
: ;‘ ILH., Twenty-four Hour Notice of Noncompliance Reporting;
| and,
, ' d. Respondent complied with any remedial measures required under
1 Part IILD., Duty to Mitigate.
3. Burden of proof. In any proceeding, the party seeking to establish the
; occurrence of an upset has the burden of proof. )

4. It is the goal of Section IIL.G. of this Exhibit (Upset Conditions) to
reduce to zero the frequency of exceedances of discharge limits due to
upset conditions.

; H. The five year periodic review process, described in Unilateral Administrative
~~~~~~ o Order, shall begin four (4) years after the effective date of the Unilateral
Administrative Order and shall be concluded no later than five (5) years after the
[ effective date of the Unilateral Administrative Order. The five year periodic

i review process shall involve public comment, as described in applicable EPA
T\‘ guidance and the NCP.
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IV. GENERAL REQUIREMENTS

A.

Signatory Requirements. All reports or information submitted to the Directors
shall be signed and certified.

L. All reports required by this Exhibit shall be signed by a duly authorized
representative of Settling Respondent. A person is a duly authorized
representative only if:

a. The authorization is made in writing by a person described above
and submitted to the Director, and,

b. The authorization specified either an individual or a position
having responsibility for the overall operation of the regulated
facility or activity, such as the position of plant manager, operator
of a well or a well field, superintendent, position of equivalent
responsibility, or an individual or position having overall
responsibility for environmental matters for the company. (A
duly authorized representative may thus be either a named
individual or any in _ividual occupying a named position.)

2. Changes to authorization. If an authorization under paragraph IV.A.1. is
no longer accurate because a different individual or position has
responsibility for the overall operation of the facility, a new authorization
satisfying the requirements of paragraph IV.A.l. must be submitted to
the Director prior to or together with any reports, information, or
applications to be signed by an authorized representative.

3. Certification. Any person signing a documnent under this section shall
make the following certification:

"1 certify under penalty of law that this document and all attachments
were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person
or persons who manage the system, or those persons directly responsible
for gathering the information, the information submitted is, to the best of
my knowledge and belief, true, accurate, and complete. [ am aware that
there are significant penalties for submitting false information, including
the possibility of fine and imprisonment for knowing violations."

Availability of Reports. Ex.cept for data determined to be confidential under 40
CEFR Part 2, all reports prepared in accordance with the terms of this Exhibit
shall be available for public inspection at the offices of the State Water Quality
Bureau and the EPA Montana Office Director. As required by law, monitoring
data shall not be considered confidential.
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APPENDIX E

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 8

IN THE MATTER OF:

SILVER BOW CREEK/
BUTTE AREA (ORIGINAL
PORTION) SUPERFUND SITE;

OPERABLE UNIT:
SITE NO. 22,
OPERABLE UNIT NO. 12.

INCORPORATED,
RESPONDENT.

»

LIABILITY ACT, AS AMENDED,
42 U.S.C. § 9606 (a).

WARM SPRINGS PONDS INACTIVE AREA

ATLANTIC RICHFIELD COMPANY,
and/or ATLANTIC RICHFIELD COMPANY,

PROCEEDING UNDER SECTION 106(a)
OF THE COMPREHENSIVE ENVIRONMENTAL
RESPONSE, COMPENSATION, AND

EPA Docket No.
CERCLA-VIII-93-23
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EXHIBIT 4

APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS, STANDARDS, CONTROLS, CRITERIA, OR LIMITATIONS
AND OTHER PERFORMANCE STANDARDS
FOR THE
WARM SPRINGS PONDS INACTIVE AREA OPERABLE UNIT
SILVER BOW CREEK/BUTTE AREA (ORIGINAL PORTION) SUPERI'UND SITE
CLARK FORK RIVER BASIN, MONTANA

Section 121(d) of CERCLA, 42 U.S.C. Section 9621(d),
certain provisions of the current National Contingency Plan (the NCP), 40 CFR Part 300 (1990),
and guidance and policy issued by the Environmental Protection Agency (EPA) require that
remedial actions taken pursuant to Superfund authority shall require compliance with substantive
provisions of applicable or relevant and appropriate standards, requirements, criteria, or
limitations from State environmental and facility siting laws, and from federal environmental
laws (commonly referred to as ARARs) at the completion of the remedial action, and/or during
the implementation of the remedial action, unless a waiver is granted. ARARSs are the first type
of performance standard applicable to Superfund cleanups.

Each ARAR or group of related ARARs is identified by a specific statutory or regulatory
citation, and a compliance description which addresses how and when compliance with the
ARAR will be measured (some ARARs will govern the conduct of the implementation of the
remedial action, some will govern the measure of success of the remedial action, and some will
do both). Contaminant specific ARARs are followed by a description of the point of compliance,
which describes where compliance with the ARAR will be measured.

Only substantive portions of the listed requirements are ARARs. Administrative and
procedurai requirements are not ARARs, and need not be attained during or after site cleanups.
Administrative and procedural requirements are those which involve consultation, issuance of
permits, documentation, reporting, recordkeeping, and enforcement. The CERCLA program has
its own set of administrative procedures which assure proper implementation of CERCLA. The
application of additional or conflicting administrative or procedure requirements could result in
delay and confusion. The only exception to this involves the application of State of Montana
water use law to activities contemplated at the site. Because the substantive provisions of those
laws are closely tied to procedural rights, EPA has recommended that the potentially responsible
party, ARCO, apply for any necessary water right permit or otherwise comply with State water
right law, where water rights are implicated by the cleanup activities contemplated by this ROD.
This is a narrow exception to the general principle described above, and EPA has reserved its
right to review this decision if significant delay is caused by separate water rights proceedings.
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Beside ARARs, performance standard can consist of standards determined by EPA to be
necessary for ensuring the protection of human heaith and the environment. Soils standards and
the hydraulic gradient standard identified below are examples of these types of standards.

Also listed are non-environmental State laws, which the State of Montana has identified
as potentially applicable to this action.

CERCLA authorized actions which are conducted on-site are exempt from permit
requirements, pursuant to section 121(e) of CERCLA, 42 U.S.C. § 9621(e). This exemption
applies to all activities contemplated by this Record of Decision. However, as noted in the
paragraph above, EPA has recommended to the potentially responsible party that a narrow
exception to this rule be observed for water rights issues.

The scope of this Interim Record of Decision

EPA guidance establishes that interim actions, such as removal actions or interim
remedial actions, need not meet all ARARSs potentially implicated at an operable unit. Rather,
removals or interim actions must comply with ARARs which address the specific scope of the
removal or interim action.

The Warm Springs Ponds Inactive Area Remedial Action is an interim action, in that it
i will be reviewed after implementation of upstream cleanup activities and cleanup activities at the
! Ponds. Nevertheless, the action is meant to be a permanent action which addresses site
conditions comprehensively. Accordingly, all of the ARARSs listed here are within the scope of
this interim action.

MR g

Final action levels in soils and contaminated materials for protection of human health and
the environment for the various contaminants found at the Warm Springs Ponds Inactive Area
are not identified in this Record of Decision. Ongoing risk assessment work at other operable
units within the Clark Fork Basin and ecological monitoring required under this action will
determine those action levels. Compliance with any final action level is expected to be achicved
with this cleanup. This issue will be reviewed before a final cleanup is selected or declared for
the entire Warm Springs Ponds area.
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L. CONTAMINANT SPECIFIC ARARS AND PERFORMANCE STANDARDS

I Groundwater

A. Maximum Contaminant Levels and non-zero Maximum Contaminant Limit Goals for
contaminants of concern at the site, promulgated pursuant to the Safe Drinking Water Act, 42
U.S.C. §§ 300f et seq. and the Montana Public Water Supplies Act, MCA §§ 75-6-100 et seq.
Regulations establishing specific limits are found at 40 CFR §§ 141.11 - .16 and ARM §§
16.20.203 - 205, .1002, .1003, and .1011. These standards in part are also required by the
Resource Conversation and Recovery Act, 42 U.S.C. §§ 6901 et seq. and 40 CFR § 264.94, and
corresponding State of Montana statutes and regulations.

Specific levels are:
Arsenic 0.050 milligrams per liter (mg/1)

Cadmium 0.010 mg/l
Chromium  0.050 mg/l

Lead 0.050 mg/l
Mercury 0.002 mg/
Nitrate

(as N) 10.000 mg/l

Both the time and point of compliance with these standards is influenced by the presence of the
temporary pumpback system. While the interception trench and pumpback system is operating,
the standards must be met immediately north of the ground water interception trench.
Immediately prior to shutting down the interception trench and pumpback system, and thereafter,
these standards must be met immediately south of the ground water interception trench. See also
related standards regarding implementation of the interception trench and pumpback system and
shut off of the interception trench and pumpback system. Completion of Remedial Action
Completion can be certified for this Performance Standard upon a demonstration of consistent
compliance with ground water standards immediately south of the ground water interception
trench for a period of twenty four months.

B. Hydraulic Gradient Performance

A controlled hydraulic gradient shall be maintained by means of grading along and within
the western portion of Pond 1 and a ground water interception trench and pump-back system
immediately south of the proposed Pond 1 berm extension. This controlled hydraulic gradient
shall be constructed and operated such that all ground water flow in the affected aquifer or
aquifers is toward the interception trench, from all directions. ARCO shall use best efforts to
ensure that all of the necessary components of the controlled hydraulic gradient are monitored to
demonstrate their effectiveness. Further, ARCO shall use best efforts to ensure that the hydraulic
gradient standard is a temporary standard. It is intended to temporarily supplement, not supplant,
metals immobilization by means of chemical fixation and wet and dry closures.

The controlled hydraulic gradient performance standard is applicable during
implementation of remedial action, and shall become effective immediately upon completion of
construction of the interception trench and pump-back system, and continue so long as the
interception trench and pumpback system are operating. The interception trench and pumpback
system shall not be terminated until ARCO demonstrates and EPA determines that (a) ground
water performance standards identified above have been consistently complied with for a period
of at least 24 months at a point or points immediately south of the interception trench, and (b)
flow of ground water from the operable unit, after the pump back system is discontinued, will not
adversely affect surface water in the lower bypass or the Clark Fork River.
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Compliance with this Performance Standard shall be determined based upon monitoring
of water levels in: (a) piezometers to be constructed both north and south of the interception .

trench and along the Pond 1 berm, (b) the ground water interception trench itself, and (3) the
lower bypass channel.

Compliance with the standards identified in L A. and LB. will also achieve compliance
with the State of Montana non-degradation standard for ground water, ARM § 16.20.1011.

C. Ground water well construction criteria.

Additional contamination of ground water through construction of ground water wells is
prohibited. Ground water wells must be constructed and maintained so as to prevent waste,
contamination, or pollution of ground water. Activities cannot result in the degradation of
ground water, in accordance with ARM §§ 16.20.203, .204, .206, .207, .1002, .1003, and .1011.
To the extent these regulation identify numeric limits for contaminants in the ground water other
than those substances which are listed in Section L.A. above, numeric limits for othsr substances
are not Performance Standards for the WSPIA remedy.

This performance standard must be met during construction or maintenance of any

ground water well, both during implementation of *he remedial action and upon completion of
remedial action.

N Surface Water
A. Ambient Standards

State of Montana surface water quality standards and federal water quality criteria, or
appropriate replacement values for those standards and criteria which are waived, must be met
for in-stream ambient water at or near the site (that is, water within the reconstructed Lower
Bypass, and the water entering the Clark Fork River). These standards are enacted pursuant to
the section 304 of the Clean Water Act, 42 U.S.C. § 1314 and the "Gold Book" (aka Water
Quality Criteria for Water, 1986); and the Montana Water Quality Act, MCA §§ 75-5-101 et seq.
and ARM §§ 16.20.618(2) and 16.20.622(2) (the Clark Fork River is class C-2 River and the
Mill and Willow rivers are class B-1 rivers - see ARM §§ 16.20.604, .618, and .622).

Specific limits are:

Acute Chronic

Arsenic (1) 0.36 mg/l 0.19 mg/l
Arsenic (V) 0.85 mg/l 0.048 mg/l
Arsenic (Total) - 0.02 mg/l*
Cadmium 0.0039 mg/1** 0.0011 mg/l**
Copper 0.018 mg/I** 0.012 mg/1**
Iron - 1.0 mg/l
Lead 0.082 mg/1** 0.0032 mg/I**
Mercury - 0.2 ug/l*
Zinc 0.12 mg/l** 0.11 mg/t**

* indicates that the standard is a replacement standard for a standard which is waived, pursuant to
section 121(d)(4)(A) and (C) of CERCLA. See Warm Springs Ponds Active Area Record of
Decision (EPA, 1990).

** indicates that the value is based on an assumed hardness of 100 mg/l. If average hardness can
be demonstrated to occur at different levels at monitoring points or at the compliance point, the
standards will be adjusted appropriately.
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Dissolved Oxygen - Dissolved oxygen concentration may not be reduced below 7.0 mg/l.

pH - Induced variation of pH within the range of 6.5 to 9.5 must be less than 0.5 pH unit.
Natural pH outside this range must be maintained without change. Natural pH above 7.0 must be
maintained above 7.0.

Turbidity - The maximum ailowable increase above naturally occurring turbidity is 5
nephelometric turbidity units except for short-term construction or hydraulic projects, game fish
population restoration, as allowed ian ARM s°§ 16.20.633.

Temperature - A 1 degree F maximum increase above naturally occurring water temperature is
allowed within the range of 32 degrees to 66 degrees F; within the naturally occurring range of
66 degrees F to 66.5 degrees F, no discharge is allowed which will cause the water temperature
to exceed 67 degrees F; and where the naturally occurring water temperature is 66.5 degrees F or
greater, the maximum allowable increase in water temperature is 0.5 degrees F. A 2 degree F-
per-hour maximum decrease below naturally occurring water temperature is allowed when the
water temperature is above 55 degrees F, and a 2 degree F maximum decrease belo » naturally
occurring water teraperature is allowed within the range of 55 degrees F to 32 degrees F.

Sediment, etc. - No increases are allowed above naturally occurring concentrations of sediment,
settleable solids, oils, or floating solids which will r are likely to create a nuisance or render the
waters harmful, detrimental, or injurious to public health, recreation, safety, welfare, livestock,
wild animals, birds, or other wildlife.

Color - True color must not be increased more than 5 units above naturally occurring color.

These standards must be met at the point of compliance, which will be within the
reconstructed bypass channel immediately upstream of the confluence with Warm Springs Creek.
This point will be further defined in design documents developed for implementation of the
Warm Springs Ponds Inactive Area remedy. These standards must be met at the conclusion of
the remedial action implementation, or at the conclusion of the Active Area remediation
including the shakedown period, whichever comes later.

Appropriate in-stream monitoring must be implemented to measure in-stream values, if
such monitoring is not already implemented as part of the Active Area remediation or the Clark
Fork Basin monitoring effort.

If exceedences of the in-stream standards can be demonstrated by the potentially
responsible party to be caused by conditions which are unrelated to the Warm Springs Ponds
Active and Inactive Area operable units and unrelated to the operation of the Warm Springs
Ponds Inactive and Active Area operable units or the Warm Springs Ponds treatment system,
these ARARs and Performance Standards will not be considered to be violated.

Compliance with these standards will constitute compliance with the State of Montana's
non-degradation standards, promulgated pursuant to the Montana Water Quality Act, MCA § 75-
5-303, and ARM § 16.20.702.

I Air Standards
Standards related to air pollution are promulgated pursuant to the Clean Air Act, 42 U.S.C. §§

7401 et seq. and the Clean Air Act of Montana, MCA §§ 75-2-102 et seq.. Specific standards are
identified below.
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A. ARM § 16.8.1401(2), (3), and (4). Airborne particulate matter. There shall be no
production, handling, transportation, or storage of any material, use of any street road or parking
lot, or operation of a construction site or demolition project unless precautions are taken to
control emissions of airborne particles. Emissions shall not exhibit an opacity exceeding 20% or
greater averaged over 6 consecutive minutes. This provision must be complied with at the site
during remedial action implementation activities, at the construction activity.

B. ARM § 16.8.1404(2). Visible Air Contaminants. Emissions into the outdoor atmosphere
shall not exhibit an opacity of 20% or greater averaged over 6 consecutive minutes. This
provision must be complied with at the site during remedial action implementation activities, at
the source of the emission.

C. ARM § 16.8.1427. Nuisance or odor bearing gases. Certain gases (excluding diesel gases
from vehicles), vapors, and dusts must be controlled such that no public nuisance is caused. This
provision must be complied with at the site during remedial action implementation activities,
within the confines of the Site. Compliance with this provision at the site will assure that no
public nuisance occurs.

D. ARM § 26.4.761. Fugitive dust conirol. Practicable fugitive dust control measures must be
planned, through description of appropriate measures in design documents subject to EPA
approval, and implemented during excavation activiti ;. This provision must be complied with
at the site during remedial action implementation activities, at the source of the emission.

E. ARM § 16.8.815. Lead. The concentration of lead in ambient air shall not exceed a 90 day
average of 1.5 micrograms per cubic meter of air. This provision must be complied with at the
conclusion of the remedial action implementation.

F. ARM § 16.8.818. Settled particulate. Settled particulate shall not exceed a 30 day average
of 10 grams per square meter. This provision must be complied with at the conclusion of the
remedial action implementation, measured within the confines of the Site.

G. ARM § 16.8.821. PM-10. The concentration of PM-10 in ambient air shall not exceed a 24
hour average of 150 micrograms per cubic meter of air and an annual average of 50 micrograms
per cubic meter of air. This provision must be complied with at the conclusion of the remedial
action implementation, measured within the confines of the Site.

IV. Soils and Contaminated Material and Mining Waste

Contaminated soils and other mining waste found within the Warm Springs Ponds
Inactive Area will be remediated through excavation, dry closure and capping, or wet closure and
flooding, as described in the ROD text. All such material which meets or exceeds the following
criteria shall be addressed through the Warm Springs Pond Inactive area remediation, in a
manner consistent with the Warm Springs Ponds Inactive Area ROD and as approved by EPA.

Color shall be used as the primary criteria. Discolored materials shall be remediated.
Discolored materials are readily identified visually by discoloration compared to the natural color
of adjacent materials.

Texture shall be used as a secondary criterion for remediation. Soils or waste materials
which are fine grained shall be remediated. Fine grained materials can be distinguished from
coarse grained materials by identifying coarse sand, gravel, or cobbles (Refer to section 2.1 of the
Mill-willow Bypass Removal Work Plan).
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Following remediation of the above identified materials, the contaminant concentrations
of soils and waste material remaining unremediated are expected to exhibit the range of
concentrations shown in the table addressing this issue in the Record of Decision. If this range is
not exhibited, remediation shall continue until the range is exhibited, in a manner to be approved
by EPA. These standards are further clarified and explained in the Record of Decision.

2. LOCATION SPECIFIC ARARS AND PERFORMANCE STANDARDS

L Floodplain and Floodway Management Act Standards

A, Structures such as parks and wildlife management areas are permitted within floodplains,
in accordance with the substantive provisions of MCA § 76-5-402.

B. Flood control works are permitted in the floodplain and floodway, if they are protective to
the 100 year flood frequency flow, in accordance with the substantive provisions of ARM
§ 36.15.606.

C. Construction and remediation activities must minimize potential harm to the floodplain
and improve natural and beneficial values of the floodplain, in accordance with the

substantive provisions of 40 CFR § 6.302(v) and Executive Order No. 11,988.

D. The Pond 1 and Area Below Pond | facilities must be designed, constructed, operated,
and maintained to avoid washout to the 100 year floodplain, in accordance with ARM §
16.44.702, as that section incorporates 40 CFR § 264.18(a) and (b).

. Natural Streambed and Land Preservation Act Standards

Soil erosion and sedimentation to Montana rivers must be kept to a minimum, in
accordance with MCA §§ 75-7-102, -104, -105, and -111, and ARM § 36.2.404. This
ARAR is particularly important during construction activities, and must be met through
adequate design and implementation practices.

HI1. Historic Preservation Standards

A. Identified or eligible cultural resources shall be identified and the impact of the Warm
Springs Ponds Inactive Area remediation on those resources must be avoided or
mitigated. Performance Standards for notification and documentation of cultural and
historic resources are those procedures established by the Programmatic Agreement, in
accordance with the substantive provisions of 40 CFR § 6.301(b) and 36 CFR Part 800.

B. If significant scientific, prehistorical, historic, or archaeologic data is found at the Warm
Springs Ponds Inactive area, it must be preserved in an appropriate manner, in accordance
with the substantive provisions of 40 CFR § 6.301(c).

e
-
<

Wetlands Protection Standards

An inventory of wetlands at the Warm Springs Ponds Inactive area as they existed prior
to.any cleanup activities must be compiled and approved. Activities must be conducted
so as to avoid or minimize destruction of wetlands. If destruction is not avoidable,
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wetlands 1nust be replaced and/or restored to ensure that no net loss of wetlands will
occur as aresult of . the cleanup activities (past and present) at the Warm Springs Ponds
Inactive area, in accordance with the substantive provisions of 40 CFR § 6.302(a) and 40
CFR Part 6, Appendix A . . and Executive Order No. 11,990.

It is the current belief of EPA and the consulting agencies that previous cleanup of the
Mill Willow Bypass and other areas of the Warm Springs Ponds active area has and will
continue to have adverse impacts on wetland habitats. Therefore, all efforts and
reconstruction, reclamation, restoration, or other similar activities plauned by the
Respondent must be done as part of the remedial action impleinentation process, to
ensure compliance with this standard.

Endangered Species Protection Standards

Bald eagles and peregrine falcons have been identified as users of the Warm Springs
Ponds Inactive Area. Appropriate  mitigative measures during construction activities
must be followed, and additional biological surveys or other studies may be
required. in accordance with the substantive provisions of the Endangered

Species Act, 16 U.S.C. § 1531 et __._seq., and 50 CFR Parts {7 and 402, and 40 CFR §
6.302(h).

Fish and Wildlife Coordination

In accordance with the Fish and Wildlife Coordination Act, 16 U.S.C. § 1531 et seq., and
40 CFR § 6.302(g), remediation activities at the Warm Springs Ponds Inactive Area shall
provide adequate protection of fish and wildlife resources. This requirement must be met
during implementation of the remedial activities and at the conclusion of the remedial
action activities. EPA will consult with the U.S. Fish and Wildlife Service and the State
of Montana Department of Fish, Wildlife and Parks to ensure that design plan and
remedial activities comply with this ARAR.

Waste Disposal Siting Restrictions

Relevant and appropriate RCRA siting requirements, found at ARM § 16.44.702, which
incorporates by reference 40 CFR § 264.18(a) and (b), prohibit disposal of wastes within
200 feet of a fault, and impose certain conditions on waste disposed of within a flood
plain. Relevant and appropriate solid waste siting requirements, found at ARM §§
16.14.505 and .523, prohibit disposal of solid waste within the 100 year flood plain.
Because the berming and other remedial activities will ensure that the Pond 1 area and the
wetlands closure area below Pond 1 will be outside of a re-engineered flood plain, these
ARARSs are satisfied through implementation of the Record of Decision activities, and
through appropriate design, construction, operation, and maintenance of the remediated
area, If it is determined that the rcmediated areas are within the flood plain, EPA invokes
an ARAR waiver pursuant to section 121(d)(4)(A) of CERCLA, 42 U.S.C. §
9621(d)(4)(A) which applies to ARM § 16.14.505(c).

ACTION SPECIFIC ARARS AND PERFORMANCE STANDARDS

The Warm Springs Ponds Inactive Area remedy requires the excavation and

reconstruction, reclamation, and restoration Lower Bypass Channel which includes creation of a
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connector stream in the Jowermost portion of the Bypass channel, creation of wet closure cells
which will function as wetlands within Pond 1 and below Pond 1, creation of a dry closure cell
for dry portion of Pond 1, strengthening of existing Pond berms and construction of a new berm,
development of a ground water intercept system at the boundary of the area below Pond 1, and
implementation of necessary surface water monitoring. Following are ARARs and Performance
Standards for these aspects of the remedial action.

I. Reconstruction/Reclamation/Restoration ot the Lower Bypass Channel

The Warm Springs Ponds Inactive Area remediation involves and has involved the
excavation and reconstruction, reclamation, and/or restoration of the Mill-Willow Bypass from
the Pond 2 discharge point to the current northern end of the Mill Willow Bypass (the Mill-
Willow Bypass from the southern boundary of the Bypass to the end of Pond 2 is addressed in
the Warm Springs Ponds Active Area action). In addition to the contaminant specific and
location specific standards identified above, further cleanup work in the Bypass and any
following reconstruction, restoration, and/or reclamation work must comply with tlie following
requirements:

A. Substantive provisions of the dredge and fill requirements must be met, in accordance
with 40 CFR Parts 230 and 231 and 33 CF . Parts 323 and 330.

B Reclaimed drainages must be designed to emphasize channel and floodplain dimensions
that will blend with the undisturbed drainage above and below the area to be reclaimed.
The channel must be restored to a more natural habitat or characteristic pattern with a
geomorphically acceptable gradient. Reclamation must provide for long-term stability of
the landscape, establishment or restoration of the stream to include a diversity of aquatic
habitats (generally a series of riffles and pools), and restoration enhancements, or
maintenance of natural riparian vegetation, in accordance with the substantive provisions
of ARM § 26.4.634,

C. Temporary diversion structures at the Bypass or nearby creeks must be constructed to
safely pass the peak run-off from a precipitation event with a 10-year, 24-hour
recurrence  interval. Channel lining must be designed using standard engineering
practices such as riprap, to safely pass designed velocity. Free board must be no less than
0.3 feet, all in accordance with the substantive provisions of ARM § 26.4.636.

D. Reclamation and revegetation requirements described below in Section III. must be met.

As noted above, reconstruction, reclamation, and restoration measures are required for the
Lower Bypass area pursuant to this action, in part to ensure compliance with the
standards regrading no net loss of wetlands at the Warm Springs Ponds area.

IL General Reclamation and Revegetation Standards

The Warm Springs Ponds Inactive Area remediation requires excavation of contaminated
areas at the existing Lower Bypass channe! and possibly in the area below Pond 1, and the
consolidation and dry capping of contaminated areas, which will result in the creation and
maintenance of a disposal area within the Pond 1 berm. All of these areas must be reclaimed and
revegetated. For those activities, the following standards apply:

A. The disposal unit and other reclaimed areas must be covered with clean soil and
revegetated in an appropriate manner, consistent with the Timber Butte removal action
and work plan, in accordance with the substantive provisions of 30 CFR § 816.111.




B. Revegetation of any excavated, capped in place area, disposal area, or other land area
disturbed or addressed by this action must comply with the substantive standards of

ARM §§ 26.4.501(3)(a), .501(A)(1)(a), .520(4), .631, .638, .640(1), .644(1), and .761,
and MCA §§ 82-4-231 and -233.

Il.  Dry Disposal Area within Pond 1 Staundards.

The Warm Springs Ponds Inactive Area remediation requires the creation and
maintenance of a dry disposal area within the Pond 1 berm. The construction and maintenance of
these areas must comply with the following standards:

A, All waste placed within the disposal areas must be drained of free liquids, and stabilized
appropriately, in accordance with the substantive provisions of 40 CFR §
264.228(a)(2)(i), which is incorporated by reference into ARM § 16.44.702.

B. Closure of the disposal areas must be done in such a manner as to minimize the need for
further maintenance and to control, minimize, or eliminate, to the extent necessary to
protect public health and the environment, post-closure escape of hazardous substances,
hazardous constituents, leachate, contamii.ated run-off or hazardous substance
decomposition . . . products to the ground water or surface waters or to the
atmosphere, all in accordance with the substantive provisions of 40 CFR § 264.111,

: which is incorporated by reference into . . ARM § 16.44.702. This standard does not

' require an impermeable cap or liners.

C. Disposal facility covers for the unit must function with minimum maintenance, promote
drainage, and minimize erosion or abrasion of the final cover, and accommodate settling
and subsidence, in accordance with 40 CFR § 264.228(a)(2)(iii)(B), (C), and (D), and 40

=
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] CFR § 264.251(c),(d), and (f) which are incorporated by reference into ARM §

% 16.44.702.

44 ., D. The Respondent must submit to the local land use or zoning authority a survey plat

o f indicating the location and dimensions of waste disposed of in each unit. Additionally,

: the Respondent must record a deed restriction, in accordance with State law, that will in

perpetuity notify potential purchasers that the property has been used for waste disposal
i and that its use is restricted, in accordance with the substantive provisions of 40 CFR §§
264.116 and .119,  which is incorporated by reference into ARM § 16.44.702.
=7 E. The disposal area must be constructed in such a manner so as to comply with the general

handling, storage, and disposal requirements of 40 CFR §§ 257.3-1(a), 257.3-2, 257.3-3,
and 257.3-4, which are incorporated by reference into ARM § 16.44.702..

N . .

&) F. The Respondent's waste can be disposed of on its own property, but the disposal areas

®) must not create a nuisance or a public bazard. Additionally, the waste must be disposed
of outside of the 100 year flood plain, must be disposed of in a manner which prevents
pollution of the ground or surface water, must contain adequate drainage structures, and
must prevent run-off from entering disposal areas; and waste must be transported to the
di pal i h gt d t its disch dumpi ill leaki

bz gt isposal areas in such a manner as to prevent its discharge, dumping, spillage, or leaking,
gj in accordance with . the substantive provisions of ARM §§ 16.14.505 and .523, and
v MCA § 75-10-214.
]
IV.  Wet closure cell standards
A. The wet closure cells must be designed and operated so as to comply with the structural




B.
C.
D.

B

2

: 4 ,

A
1.
o
™
W -
& B.
@) i 1.
o I 2.
i i
N ;»‘."r
i VL

integrity requirements of 40 CFR § 264.221(g), which are incorporated by reference into
ARM § 16.44.702.

The Respondent must submit to the local land use or zoning authority a survey plat
indicating the location and dimensions of waste disposed of in each unit. Additionally,
the Respondent must record a deed restriction, in accordance with State law, that will in
perpetuity notify potential purchasers that the property has been used for waste disposal
and that its use is restricted, in accordance with the substantive provisions of 40 CFR §§
264.116 and .119,  which is incorporated by reference into ARM § 16.44.702.

The disposal area must be constructed in such a manner so as to comply with the general
handling, storage, and disposal requirements of 40 CFR §§ 257.3-1(a), 257.3-2, 257.3-3,
and 257.3-4.

The Respondent's waste can be disposed of on its own property, but the disposal areas
must not create a nuisance or a public hazard. Additionally, the waste must be disposed
of outside of the 100 year flood plain, must be disposed of in a manner which prevents
potlution ot the ground or surface water, must contain adequate drainage structures, and
must prevent run-off from entering disposal areas; and wasie must be transported to the
disposal areas in such a manner as to preve ~t its discharge, dumping, spillage, or leaking,
in accordance with the substantive provisions of ARM §§ 16.14.505 and .523, and MCA
§ 75-10-214.

Berm Strengthening Standards

The berms within the Warm Springs Ponds Inactive Area will be remediated by

: strengthening the berms against floods or earthquakes. The berm strengthening actions must
comply with the following standards:

The North South berm adjacent to Pond 1 and the new berm extension

The berm, which is a high hazard dams and berm, must comply with the criteria given in
ARM § 36.14.501, including compliance with the Maximum Credible Earthquake
standards.

The berm, which is a high hazard dam, must be able to safely pass the flood calculated
from the inflow design flood, to the extent of safely managing the 0.5 Probable Maximum

Flood, in accordance with the substantive provisions of ARM § 36.14.502. The
reconstructed Mill Willow Bypass nest to this berm must be designed to meet this
standard as well.

The Existing Pond | Berm

The berm must store water in a secure, thorough, and substantial and safe manner, in
accordance with the substantive provisions of MCA §§ 85-15-207 and 208.

The berm, which is a high hazard dams and berm, must comply with the criteria given in
ARM § 36.14.501, including compliance with the Maximum Credible Earthquake
standards.

Ground Water Monitoring Standards

The Warm Springs Ponds Inactive Area remediation requires the monitoring of ground
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= water at and around the ground water interception {rench, to ensure compliance with the ground
| water standards described in the Contaminant Specific ARARs and Performance Standards
Section. Such activities must comply with the following standards:

A Standards established in 40 CFR § 264.97, which is incorporated by reference into ARM

§ 16.44.702, must be complied with. Only contaminants for ground water identified in
this ROD must be monitored.

VII.  Surface Water Monitoring and Collection Standards

Ambient surface water standards are required to be met by this remedial action, in the
manner described above. Adequate surface water monitoring, to the extent such monitoring does
not exist as part of the Active Area monitoring program or the Clark Fork Basin monitoring
program, must be implemented to measure compliance with those standards.

To the extent that the toe drains create point source discharges, some of those discharges
will be collected and pump backed into the Active Area for appropriate treatment, in compliance
with water quality discharge standards identified in the original Warm Springs Ponds ROD and
ESD. Some discharges will not be collected. These discharges either do not violate point source
discharge standards or their collection and treatt 2nt is waived, pursuant to section 121(d)(4)}(C)

of CERCLA.
4. OTHER LAWS

In addition to the environmental or siting standards identified above, the State of Montana
e has identified a list of other State laws which should be complied with during the conduct of site

P remediation and maintenance activities. These are:
L To the extent applicable, noise levels for protection of on-site workers must be met, as
| ? described in ARM § 16.42.101.
% ' I The Occupational Health and Safety Act, 20 U.S.C. §§ 651 - 678, and implementing

regulations must be complied with. Particularly, 29 CFR Part 1926 and 29 CFR §§
' ’ 1910.120 and .132 must be complied with. The Respondent is required to submit and
p q

i) ; follow a site  specific Health and Safety Plan for conduct of activities at the Warm
€ s e Springs Ponds Inactive Area.
@ IIL. To the extent it is applicable, substantive provisions of the Montana Safety Act, MCA §
2‘% 50-71-201 must be complied with.

” , T\\ IV.  To the extent applicable, the Employee and Community Hazardous Chemical Inforination

P Act must be complied with, in accordance with the substantive provisions of MCA §§ 50-
% 78--202, -203, -204, and -305.
@ * Ground Water Well Drilling and Monitoring
; V. If ground water wells are determined to be necessary, well drillers must be licensed and

- . registered as stated in ARM §§ 36.21.402, .403, 405, 406, 411, .701, and .703.

ﬁ : ‘ VI.  Ground water wells must be logged and reported to the Department of Natural Resources

N Conversation, as stated in MCA § 85-2-516.

Water use rights
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To the extent applicable, any remedial activitics at the Warm Springs Ponds active area
must comply with the substantive provisions of MCA §§ 85-2-301, -306, -311, and -402,
and MCA §8§ 75-7-104 and 87-5-506, and implementing regulations found at ARM §§
36.16.104 - .106, and 26.4.648.
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APPENDIX P

Silver Bow Creek/Butte Area Supeifund Site

Key Dates and Milestones for Superfund Activities

1985 - 1989

July 1989

March 1990

July 1990

Sept. 1990

Oct. 1990

June 1991

Oct. 1991

Spring 1992

June 1992

Field Season

Montana Department of Health and Environmental Sciences (now MDEQ)
conducted remedial investigations of Silver Bow Creek and Warm Springs Ponds.

Massive fish kill in upper Clark Fork River, caused by storm runoff from bare
tailings deposits within the Mill-Willow bypass.

ARCO agreed to request by EPA to conduct a non-time critical removal action for
the Mill-Willow bypass.

Administrative Order on Consent signed. ARCO began removal action
immediately, under EPA’s oversight,

EPA issued Record of Decision for Warm Springs Ponds cleanup, following
extensive public review. Cleanup decision was highly controversial.

ARCO completed major portion of Mill-Willow bypass in one field season. Nearly
1 million cubic yards of tailings and fill were excavated from the active channel.

EPA modified Record of Decision. Active Area (Ponds 3 and 2, and bypass) was
separated from Inactive Area (Pond 1 and area below). Focused feasibility study
began for Inactive Area, in response to public concern over remedy decision made
in 1990.

EPA issued Unilateral Administrative Order for cleanup of Active Area. Bypass
removal work was completed in the second field season.

ARCO began remedy construction on dems and new treatment facility, with EPA
oversight. Bypass channel was constructed with meanders and alternating deep
pools and riffles for trout habitat. Twenty four waterfowl ponds were added.

EPA issued second Record of Decision (Inactive Area.)

Remedy construction continued for Active Area. New Treatment facility was in
operation by end of 1992. Dams were raised and s*iengthened, ponds were
enlarged, wet closures were created, new inlet and outlet structures were
constructed.
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July1993  EPA issued Unilateral Administrative Order for Inactive Area, ARCO began
construction immediately.

1994 Remedy construction proceeded in both the active and inactive areas. EPA began
pre-final construction inspections in fall 1994

1995 Inspections completed. System shakedown and operations and maintenance
began. Minor construction modifications were carried out. Ecological (biological)
monitoring initiated,

Cost of Construction: $45 million

The Warm Springs Ponds may be the world’s largest water treatment systen.. It is an
alkaline precipitatiun system that employs large amounts of lime to raise the pH, plus volume and

‘area to provide retention time. Within the first five years of operation of the new treatment

facility, performance standards were met about 95 ~ercent of the time. “Gold Book” criteria for
copper were met about 90 percent of the time. Upsets occur during spring runoff, when metals
entering the ponds from Silver Bow Creek exceed the system’s capability for precipitating metals.

SRAFIEI | E s
T




S Y o =l

W EHD

414"

ADMINISTRATIVE REnan,

APPENDIX G

SILVER B

R

Introduction

J0W CREEK/BUTTE AREA NPL SITE
FIVE YEAR REVIEW

NEWSLETTER

DECEMBER 1897 - U.S. ENVIRONMENTAL PROTECTION AGENCY
' EGION 8 - MONTANA OFFICE

EPA is conducting a five year review of the Silver Bow Crask/Butte Area (SBC/BA) Superfund site. The document will be available for
public review and comment in sarly 1998. The purpose of this newsletter is to summarize the five year review process and the

opportunities for public involvement.

Background

According to the National Contingency Plan (NCP), EPA's
regulations that implement the Comprehensive Enviranmental
Response, Compensation, and Lisbility Act {CERCLA, or
Superfund), “if a remedial action is selected that results
in...contaminants remaining at the sita above levels that allow
for unlimited use and unrestricted exposure, (EPA) shall review
such action no less often than every five yoars after initiation of
the selected remedial action.” NCP Subpart E, Section 300.430 (f)(4)(ii.

Although we have referred to the review being conducted by
EPA as the Warm Springs Ponds five year review, EPA guidance
requires that: “Sites subjsct to five year reviews with multiple
remadias or operable units should conduct a five year raview for
the entirs site, and not seperate five year reviews for each
remedy or operable unit...(EPA) should cover each oparahle
unit...as sppropriate to its progress in ramediation...the five year
reviow, however, is triggored by the first eperabls unit giving rise
to a five year review.” OSWER Directive 9355.7-02A Thus, SBC/BA
five yoar revisws will bo done for the entire site, and will he
triggered by the start of remedial action at the Ponds, or in five
year increments from 1992,

Bocause the Ponds are anly one of several operable units of the
SBC/BA site, they cannot be reviewed in isolation. The Silver
Bow CreskiButte Area Superfund site has eight remedial
oporable units, including Mine Flooding (Berkeley Pit), Priority
Sails, Non-Priority Seils, Rocker Timber Framing and Treatment
Plant, Streamside Tailings, the Warm Springs Ponds Active and
Ingctive Aroas (twe administratively separate units), and the
Active Mining area. Tho SBG/BA site has also been the subjoct
of ten removal sctions or operable units, notebly timbar Butte,
the Mill-Willow Bypass, Lower Ares Ons, Butte Soils, and
TravonaiWost Camp Mine Water, The Warim Springs Ponds
functien a3 a sottling and troatment facility for the wastes

which continue to migrate downstream in Silver Bow Creek from
the Buttae Area, Racker, and Streamside Tailings.

In 1992, ARCO, the potentially responsible party at the Warm
Springs Ponds operable units of the Silver Bow Creek/Butte Area
site, hegan remedial action construction of the active area of the
ponds, including Ponds 2 and 3. Thus, in 1997, EPA is required
to evaluate the effectiveness of the selected remedy for this
opsrable unit as a part of the entire SBC/BA site. As explained
above, EPA will combine the five year evaluations for both the
active and inactive areas, as well as the other remedial and

e R
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Why the Ponds First? 459698
The Pands were among the first Superfund operable units in the
Clark Fork Basin to be addressed by cleanup activities because
it was necessary to: upgrade the retaining berms to withstand
earthquakes and floods; eliminate tailings from the Mill-Willow
Bypass to prevent additional fish kills; and to upgrade their
ongoing treatment function for Silver Bow Creek water, During
the five year revisw, the Ponds must be addressed in context of
the other operable units, and EPA must determine if selscted
response actions remain protective of human health and the
environment not only for the Ponds, but for the entire site.

Wa recognize that cleanup activities are not complete at Lower
Area Ona or at the Butte Priority Soils and Mine Flooding, that
Streamsidae Tailings remediation is yet to begin in full force, and
that Rocker is just being completed. The nesd for upstream
waork is more apparent than over as the review progresses,
because much of the Warm Springs Ponds operable units’
objectives were predicated upon upstream cleanup and
subssquent reduction in contaminants flowing to the ponds.
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Gomponents of Five Year Beviews .

A five year roview may vary in- extent according to EPA
guid‘ancs, but the hasic purposs is to evaluate whether the
rosponse action remgins protective of human health and the
enviranment, .The camponents of the SBC/BA five yeer raview

5
include the following information as outlined, which incorporates
the renuirsments of a five year revisw. The report wili look at

thess iscues in detail for tha Warm Springs Ponds area, and in a
more limited fashion for the other, incomplete operable units.

1. introduction (requirements, objectives, purpose)

2. Sits Background
2.1 Site Dazcription end History (chrenology and regulatory history)
2.2 Remodial Objoctives
2.3 Summaery of Remediss

3.0 ARARs Revisw (changes to any applicable, relevant and appropriate requiremsnts (ARARs) sinca the RODs)

40 Summary of Site Visits
4.1 Summer? of Current Conditions
4.2 Stato/Local Input/Concerns

5.0 Arees of Complianca and Non-Compliance

8.1 Desctiption of Ongoing Operations and Maintenance

5.2 Monitoring Summary
5.5 Explanation of Non-Complience

8.0 Reconumandations
8.1 Rationale for Ohsaivational Approach

6.2 Recommandations for lmproved Performance

70 Statements of Protectiveness

8.0 Schadula for Noxt Fiva Year Review

Public Participation in the Five Year Review

While EPA guidance does not prescribe extensive public
involvement activities for a five year review, it doss indicate that
EPA * will infarm the public when it determines that...a five year
raviow is appropriate, describe the planned scopoe...and describe
actions taken based on any review.” OSWER Directive 9356.7-02
EPA will also maka the review report availahlo to the public,
Finally, but perhaps most importantly, EPA should “consult with
the community in developing a communication strategy.” Ibid.

For the past five years, EPA has, in conjunction with the
Montana Department of Environmental Quality and ARCO, held
annual sessions and site tours, open to the public, to review the
data ganerated for Warm Springs Ponds. At thege sessions, ali
parties undeistoed that a fivs year reviow for the Ponds would

be necessary. In addition, EPA set a five year shakedown period
for the Pands, which officially ended October 25, 1997.

Also, at a public mesting of the Citizens Technical Environmental
Committas (CTEC) on Septeinher 11, 1997, EPA presented
information about the scope of the five year review. CTEC
solicited commient with a comment sheet. This information was
reported in the Montana Standard, a {ocal newspaper of general
circulation.
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EPA’s Communication Strategy

Based on requosts from the publie, and our understanding of the
public’s information neads for the Silver Bow Cresk/Butte Area
site, EPA determinsd the public necdsd more information about
the five year revisw. Thus, EPA’s newsletter attempts to

will also ha available upon raquast fram EPA.

Pubiic Co Pariad
£PA plans to hold a public comment period on the final review

increase awaraness ahout and understanding of the SBG/BA five
year review for these who were not in attendance at the CTEC
mesting or the annual sessions. We encourage readers to call or the report and EPA's recommendations will be evaluated by EPA.
write us with qusstions or concerns about EPA’s outlined review Whsre appropriate, comments may influence the recommended
(above). When the five year review is complets, the resuiting actions. If so, this information will be placed in the
report will be placed in all information repositories for the Clark administrative record, and EPA’s final recommendations will be
Fork Basin Superfund sites (sea back page for locations). Copies noticed in the msdia and through a newsletter to the mailing list.

report. During the comment period, we will hold public meatings
in at laast Opportunity and Bonner. Resulting public comment an

Involvement of EPA Personnel

The Warm Springs Ponds are the focus of this five year review of the SBC/BA site for several reasons, The Ponds prampted the review
becaus remedial action construction began there first. In addition, the Ponds are a complex set of operable units where essentially the
remedy construction is complete and the public has shown intense interest ii. the Ponds’ performance. Thus, the Pends will get the most
thoreugh review of the SBC/BA site’s oparabls units. Still, all but thres of the EPA Montana Office’s remedial project menagers will

participata in producing the final five year raviaw for their raspective operable units. The personnel and their responsibilities are listed
below.

Ron Bertram - Priority Soils, Lower Area One
Mike Bishop - Rocker
Scott Brown - Warm Springs Ponds

Russ Forba - Mine Flooding
Rosemary Rowe/Mike Bishop - Streamsida Tailings
Sara Weinstock - Priority Soils and Removals

Pam Hillery, Community Involvement Coordinator, and Bob Fox, Superfund Branch Chief, will also participate in the five year review
process. For questions ahbout the process, please contact Pam Hillery at EPA ( phone (406) 441-1150 ext. 246, E-mail;

hillery.pam@epamail.epa.gov, and address: 301 S. Park, Drawer 10096, Helena, MT 59626). Copies of the five year review process
guidance ere-available upon request.

Housakeaping
If you received this newsletter in the mail, you ars on one of EPA’s operable unit/site mailing lists. We try to keep them current, so we

ask you to contact EPA at the shove address (or phone/E-mail) and tell us if you wish ta remain an the fist. If we don‘t hear from you by
March 1, 1998, wo will remove your nama from all our site lists. (If you just responded to a similar request on the Anaconda/East Helena
proposed plans, you can ignore this request.)
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Information Regositories
EPA will piace the final fiva yaar raview report for Silver Bow CreakiButts Aras in el information repasitorias for the Clark Fork Basin. These are:

Montana Tech Library Grant-Kohrs Ranch NHS Offica
Wast Park, Butte Dezr Lodge

EPAButiaOffice Puwall County Public Library
Courtliousa, Butte Deor Lodge
Hearst Fio Librery Missoufa Public Library
3rd snd Mein, Anaconda East Front, Missoula
Mansfiold Library EPA Montana Offics
UM, Missoula Federal Building, Helsna

In eddition, threa citizens groups hold Technical Assistance Grants (TAGS) for sites in the Clark Fork Basin. Also, an snviranmental group is active an river issues.
Thesa groups will receive coples of tha report, and have technicel advisors who can help revisw the information for the genaral public. These groups are:

! Citizens Tachnice! Environmantal Committes (CTEC)
! Butte (TAG for Silvar Bow Creek/Butte Area and Montana Pole)
{408} 723-6247

Militown Tachnical Assistence Committes (MTAC)Upper Clark Fork Tachnical Assistance Committes (UpTAC)
Missoula/Deer Lodge (TAG for the Milltown Resorvoir site and Clark Fork River OU,

P.0, Box 80886, Missoula 59807 or

P.0. Box 28, Desr Lodge 68722

B
<]

BB

Arrowhead
Anaconda (TAG for the Anaconda Smalter site)
{408) 563-5538

Clark Fork-Pend Qreilla Coalition

Missoula {active on alt aspacts of Clark Fork River drainage water quality)
{408) 542-0539
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February 19, 1997 oTEC and Sowell Couss
Copres, 0&9}\”\\9_\: o CRz R )
Mr.ScottBroy.vn Qow\m?_\\\'s Yoy : /;{&“:?'3_/3_?7
U.S. EPA Region VIiI .
Montana Office BYSUON \‘0*‘“‘“\“\ , USES
301 South Park, Drawer 10096 Cox -[0%“\&,&\\ A\
Helena, MT 59626 pbeﬁowe_s‘\‘&é y MOEQ
Neil Massh | (DeQ
Subj: Proposed Modifications to the Warm Springs Monitoring Program uw
Cn
Dear Scott:

Enclosed please find the proposed modifications to the monitoring program for the Warm
Springs Ponds Active and Inactive Area. Key points are highlighted below:

o Aluminum, manganese, silica, and TOC are proposed to be added to the SS-1, SS-3E, and
- 88-5 composite analyses for 1997. These constituents were suggested by Bill Bluck
because of their importance in colloidal and sedimentation processes. It is recommended L
that these analytes be reviewed at the end of the shakedown period.

» Metals and silica will continue to be analyzed for total recoverable and dissolved
fractions (0.45um filtered).

o As discussed at the November meeting, it is proposed that 0.1 pum filtering a:.d analysis
be added to the 1997 Spring monitoring program for TOC, aluminum, copper, iron,
maganese, silica, and zinc in SS-1, SS-3E, and SS-5 composite samples. This focused
monitoring will be to provide further evaluation of the potential effects of colloidal
materials on the Warm Springs Ponds performance.
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o It was also discussed at the November meeting to split the monitoring program into
periods of “routine” sampling and “upset” sampling. It is proposed that the difference
between “routine” and “upset” sampling be distinguished by flow or turbidity values at |
SS-1 and turbidity at SS-3E and SS-5. |

SS-1 — Flows greater than 45 mgd (70 cfs) and turbidity values greater than 10
NTU should be considered upset conditions.

$S-3E — Turbidity values greater than 10 NTU at SS-3E should be considered
upset conditions.
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$8-5 — Turbidity values greater than 6 NTU should be considered upset y

o
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Routine or upset sampling conditions should be determined separately for each station.
For example, if upset conditions are only being observed at SS-1, routine sampling
continues at all other stations.

o Itis proposad that during periods of extremely high influent concentrations (typically
_occurring at SS-1 with turbidity values >30 NTU), daily sampling and analysis be
performed at SS-1.

o Ttis recommended that daily sampling and analysis be performed at SS-4 and S§S-5 when
considering use of Pond 3 bypass spillway.

ARCO would like to initiate the proposed modifications to the Warm Springs Ponds Monitoring
Plan on March 1, 1997. Please call (406) 563-5211 ext. 414 with any questions, comments or
concerns. Thank you for your consideration of these proposed monitoring modifications.

cc: Sandy Stash

Pam Sbar
Bart Richardson
Barry Duff
Bill Duffy/PMHS
Bill Kelly/ESA
John Clark/ISI
Jim Kambich/MSE-HKM
Kevin Kissel/MSE-HKM
Roger Gordon/MSE-HKM
@u.t- ?Lue'lg
file: 71.01.110.1
71.01.80
Chronological

g:usntracilsifiwspwa-mntr.doc
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SURFACE WATER QUALITY MONITORING
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1. Shaded cells are analyses presently required by UAO.

Page 1

— e e e s———— WD MWD SR DR M WL _IPYD. PR D MU BT om TR B BN AR B anme e AT

COMPOSITE SAMPLES GRAB SAMPLES
SS-1 SS-3E SS-5 SS-2 554 SS-3W
proposed  proposed proposed  proposed prop prop P P proposed  proposed propoeed  proposed

ﬁParamctcr current routine upsets current routine upsels current routine upseis corrent routine upsets carrent Toutine upsets current routine upsets
YLABORATORY

General:

Alkalinity, Total as CaCO, 2/wk  2/mo  2/wk!l 2/wk 2/mo 2 /wk{..2/wk:’ 2/mo 2/wk 2k 2/mo  2/wk| 21wk
Calcium, Dissolved 2/wk  2/mo  2/wkj} 2/wk 2/mo  2/wk| 2/wk 2/mo 2/wk 2/wk  2/mo 2 Mkl 2k
§Magnesium, Dissolved 2 fwk 2 [wk 2 Iwk 2 Ik 2 Ik
Hardness, as CaCQy 2 fwk 1/wk 2kl 2/wk 1iwk  2/wk|T-20wk liwk 2wk 2/ 2/mo 2wkl 2k
Silica, as SiO, 1wk 2wk 1wk 2 /wk 1/wk  2/wk

Sulfate 2 /wk 2/mo 27wk 2/wk 2/mo  2/wk} 2/wk  2/mo 2/wk 2 vk 2 Iwk
Turbidity 2 hwk 2 /mo 2 /wk 2 /wk 2 /mo 2 /wkf. 2wk 2 /mo 2 /lwk 2 Iwk 2 lwk ’
Total Suspended Solids 2 iwk 2 /mo 2wk 2 jwk 2/mo 2/wk} 2/wk 2/mo 2 /wk 2wk 2 jwk
Volatile Suspended Selids 2 fwk 2 /wk © 24wk 2wk 2 Jwk
Total Orzanic Carbon (TOC) 1/wk 2 /wk 1/wk 2 /wk 1/wk  2Mwk

Nutrients:

Ammonia, as N 2 /mo 2 /mo 2 /mo} 2 /mo 2 /mo 2 /mo 2 /mo 2 /mo 2 /mo
Nitratz/Nitrite, as N 2 /mo 2 /mo 2 /mo 2 /mo " 2 /mo 2 /mo 2 /mo 2 /mo 2 /mo
TKN, as N 2/mo 2/mo 2/mof| 2/mo .2/mo. 2/mo 2/mo 2 /mo 2 /mo
Ortho-Phosphate, as P 2/mo  2/mo_ 2/moj 2/mo 2/mo! 2/mo  2/mo 2 /mo 2 /mo
Total Phosphorus, as P 2/mo 2/mo__ 2/mo{ 2/mo 2/mo_ 2/mo 2 /mo 2 /mo 2 /mo
Metals:

Aluminum 1 fwk 2wk 1 /wk 2 Jwk 1 /ok 2 jwk

Arseaic 2/wk  t/wk 2/wk] 2/wk  1/wk 2/wki 2/wk 1l/wk 21k 2/wk  2/mo  2/ek] 2wk
Cadmicm 2 /wk 2 /wk 2 jwk 2 vk 2 lwk
Copp=r 2/wk  1/wk  2/wk} 2/wk  I/wk  2/wk] 2/wk  1/wk 2 /wk 2/wk  2/mo  2/wkf 2wk
filron 2/wk  1/wk  2/wk] 2/wk t/wk 20wkl 2/wk 1wk 2/ek 2/wk  2/mo  2/wk] 21wk
EL&’:G 2 vk 2/mo_ 2 /wk 2 /wk 2wk 2 /mo 2 vk 2 Iwk 2 /wk
IManganese L vk 2 Iwk 1iwk 2 /wk 1/wk__ 2wk

IMercury 2/wk  2/mo  2iwk| 2wk 2/wk_ 2/mo  2/wk 2 iwk 2 /wk
2 leni 2 /mo 2 /mo 2 /mo 2 /mo 2 /mo
Silver 2 imo 2 /mo 2 /ino 2 /mo 2 /mo
Zinc 2wk 1 /wk 2 1wk 2 /wk 1 /wk 2wk 2wk 1 fwk 2 /wk 2 iwk 2 /mo 2wk 2 jwk
WFTELD

!Conduclivily 2wk 1/day 1 /day|] 2 /wk 1/day 1 /day t/day  1/day 1 /day 2 lwk 2/mo 2 /wk 2 lwk
Dissolved Oxygen 1 /iday 1 /day

Flow 1 /day 1 /day 1 /day 1 /day 1 /day 1 /dsy| 1/day 2 /mo 2 /wk

pH 1/day 1/day 1/day} 1/day 1/day 1/day] 1/day 1/day 1/dayj 1 /day 1/day 2 /mo 2wk 1 /day
Turbidity 2/wk 1 /ay 1 Zay| 2/wk  1/day 1/day[ 2/wk 1/day 1 /day]

Water Level 1/day 1/day 1 /day] 1/day 1/day 1 /day]

Water Temperature 1/day 1/day 1/day| L/day 1/day 1/day] §/day 1/day 1 /day 1/day 2/mo 2 /wk 1 /day
Color 1 /day 1 /day 1 /day 1 /day 1 /day
Notes:
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SURFACE WATER QUALITY MONITORING (continued)

GRAB SAMPLES
EWC WWC MWB-1 MWB-2 & MWE-3 !
propossd  proposed proposed  proposed proposed  proposed proposed  proposed

fiParameter current  routine  upsets | current  routine  upsets | comrent  routine  upsets | cament routine upsets .
LABORATORY

General:

Alkalinity, Total as CaCO, 1 /wk 1 /wk :
Calcium, Dissolved 1 /wk 1 /wk . ”
Magnesium, Dissolved 1 iwk 1 /wk ‘
HHardness, as CaCO; l/iwk 1/wk 1/wk| 1/wk 1/wk 1/wk|] l/mo 1/mo I1/mo} 1/mo 1/mo {/mo

iSilica, as Si0,

Suifaie 1 /wk 1 /wk wl
Turbidity 1wk 1 Ik / |
Total Suspended Solids 1 /wk 1 /wk ;
Volatile Suspended Solids 1wk 1 /wk
Total Organic Carbon (TOC)
ENutrients: {
§Ammonia, 2s N
INitrate/Nitrite, as N {
[TKN, as N

Ortho-Phosphate, as P

Total Phosphorus, as P

Metals:

Aluminum

Arsenic 1/wk  1/wk 1/wkj 1/wk 1/wk 1/wk] 1/mo 1i/mo 1/mo] 1/mo 1/mo I /mo

Cadmi 1 /wk 1 /wk 1 /mo 1 /mo

Copper 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1/mo 1/mo 1/mo 1 /mo 1/mo 1 /mo

Iron 1 /wk 1 /wk 1/wk{ 1/wk 1 /wk 1 /wk 1 /mo 1 /mo

jlead 1 /wk 1 /wk l/mo 1/mo 1/moj l/mo i/mo_ 1/mo

EManganese

Mercury 1 /wk 1/wk 1/mo  1/mo 1 /mo 1 /mo 1/mo i/mo

Selenium 1 /mo 1 /mo

Siiver 1 /mo 1 /mo

Zinc 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1 /mo 1 /mo 1 /mo 1 /mo L/mo  1/mo *

FIELD .

Conductivity 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk I/mo 1/mo 1/mo} 1 /mo 1/mo 1/mo =

Dissolved Oxygen I/mo 1/mo 1/mo|] 1/mo 1/mo 1 /mo

Flow 1/mo 1 /mo 1/mo{ 1/mo 1/mo 1 /mo
de f/wk  1/wk  T/wk| 1/wk 1/wk 1wk 1/mo 1/mo  1/mo}j 1/mo 1/mo 1/mo

Turbidity L/wk  1/wk 1/wk I/wk|] 1/mo 1/mo 1/mo| 1/mo 1/mo 1/mo

Water Level

Water Tempcerature 1 jwk 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1 /mo 1 /mo 1/mo  1/mo '
Color " B 1 /mo 1 /mo .

Page 2
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SURFACE WATER QUALITY MONITORING (continued)
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INACTIVE AREA GRAB SAMPLES
MWC & SWC Pond 1 WC IA-1 JA-2 JA-3
proposed  proposed posed  prop Pprof prop proposed  propozed propossd  proposed

FParameter current routine upsets carment routine upsets current roatine upssls current routine upsets current routine upsets
JLABORATORY

General:

'Alkalinity, Total as CaCO; 1 /wk 1 fwk 1 Iok

iCalcium, Dissolved 1 /ek | Iwk 1 /ok

iMa Dissolved 1/wk 1wk 1 /vk
Liﬂardness, as CaCO, 1 /wk 1 /wk 1 /wk 1wk 2 /mo 2 /mo 1 /wk 2 /mo 2 /mo
dilica, as Si0,

JSulfate 1 Ivk 1 Ik 1 /v

Turbidity 1 /wk 1 ek 1tk

;Total S ded Solids 1%k 1 ek 1wk

Volatile Suspended Solids 1 vk 1 ok 1wk

iTotal Organic Carbon (TCC)

iNutrients:

Ammonia, as N

Nitrate/Nitrite, as N

[TKN, as N

Ortho-Phosphate, as P

Total Phosphorus, as P

WNietals:

Al H

IArsenic 1 /wk 1 /vk 1i/9k 1/wk 2/mo 2/mo| 1/mwk 2/mo  2/mo
Cadmium 1/9k 1 /wk 1 /wk 1 /ok 1 /ok 1 /wk 1 /vk 1 /fwk 1 /wk
Copper 1 %k 1 /wk 1 /vk L/iwk 2/mo  2/mo| 1/mk 2/mo  2/mo
[ron 1 /wk 1 /wk 1 /vk 1 /wk 2/mo 2 /mo 1/wk 2/mo 2 /mo
iLead 1 /wk 1wk 1 /wk
fhvace
Mercury 1 /wk 1 /vk 1wk
fjseteni

Silver

Zinc 1 /9k 1 /wk 1 /vk 1/wk 2/mo 2/mo| 1/wk 2/mo_ 2 /mo
FIELD
u(‘onduclivi!y 2 /wk 1 /wk 1 /wk 2 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1 /vk 1 /wk 1 /wk 1 twk 1 /wk
HDissolvcd Oxygen

Flow

pH 1 /day 1 /wk 1 /wk 1 /day 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk 1 /day 1 /wk 1 /vk 1 /wk 1 /wk 1 /wk
Mrurbidity

' Water Level 1 /day 1 /wk 1 /wk

Water Temperature 1 /day 1 /wk 1 /wk 1 /day 1 /wk 1 /wk 1 /wk 1 /ek 1 ok 1/day 1 /wk 1 /wk 1 /wk 1 /wk 1 /wk
Color
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SURFACE WATER QUALITY MONITORING (continued)

Jhstsen =z |

CONTINUOUS ELECTRONIC MONITORING

SS-1 SS-2 SS-3E SS-4 SS-5 EWC & WWC Pond 3 Toial
EParameter current proposed current proposed current proposed carrent proposed curvent proposed current proposed cument proposcd
{Field
EAir Tempsrature X X
Conductivity X X X X
EDissoived Oxygen P X
EFlow X (x}) X X X X X X X X
Precipitation ~ X
H X X X X X X X X
Relative Humidity X
Solar P PR X P
Turbidity X (x) X {x) X (x)
\Water Level ~ X h:d X X
iWater Temyerature X X X X
(Wind Direction X X X X
Wind Speed X X X X
iColor
Notes:

1. Monitoring stations that are circled could be used to determine "routine” and "upset" conditions.
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APPENDIX I: CORRESPONDENCE

TG: Scalt Brown/EPASMO
FROM:  Bill Bluck/WBEI/HLN ‘AWM
DATE: Februavy 18,1997

SUBJECY: Progress Report - Warin Springs Ponds

I made & field trip to Warm Springs Ponds on February 4, 1997 to meet with Bart
Richardson, ARCO Construction Supervisor, and inspect the recently completed
riprap maintznance work on Pond 3 dike. As you recall, during the annual
inspection conducted last fall, several important pond components that ARCO
committed to repair were identified. Virtually all of the dike maintenance required
assoclated with Ponds 1 and 2 were completed prior to the onset of winter. Primary
efforts at these facilities consisted of regrading the dike crown at Pond 1 and adding
riprap to selected areas of the western edge of Pond 2 dike. These efforts were
successfully completed prior to winter shutdown. Other repair items noted in the
fall inspection that were not completed prior to winter shutdown included a) repair
of the riprap to a major reach on the west side of Pond 3; b) reseeding the portion of
the north face of Pond 3 dam where the bitried seepage interception drains had been
installed in the Fall of 1995; ¢) revegetating the lower bypass pursuant to preliminary
plans developed by Ry Consultants last fall; and d) adding additional woody
vegetation to selected areas in the Upper Mill-Willow Bypass between the inlet and
Pond 3 discharge that suffered bank erosion during high flow events last spting.

A site tour was conducted with Bart and the following were noted and discussed.

1) Pond:3 dikeriprep repair was completed the previous:week: Work was
conducted by Jordan Construction with onsite supervision by ESA/ARCO staff
including Roger Hail and Duane Logan. Work was conducted along a nominal
2600-foot length of the west dike. Prior to the riprap being added, a base course of
graded Type A borrow material was placed on the dike face and bucket compacted to
a Procter density greater than 90%. Over 30({).cubie yards of Type A material from
two bomrow spurces were utilized. Riprap from the Crackerville area was then
bucket placed over the Type A materlal blanket. Over 2000 cubic yards of plus 6-
inchriprap (estimated Dsg of 10-inches) was utilized, Selected construction photos
provided by ARCO are enclosed.

2) The Type A material was obtained from two borrow area; one source just north
of the principal dry closure within Pond 3, and the other in the very upper end of
the MilkWillow bygiuis. . Two additional small ponds had subsequently been created
as part of the borrow froin the upper bypass and a stockplle of excess Type A material
had been left nearby. 1 discussed with Bart the importance of minimizing ongoing
disturbante in this area as well as maintaining the enhanced habitat in the
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Memorandium to Scoit Brown
February 19,1997

Page2

bypass. 1strongly suggested recontouring the stockpile and revegetation of this area
as cuickly as possible.

3) On our way diown the Pond 3 dike, Bart indicated they were planning on planting
additional vegetation in the Mill-Willow Bypass this coming spring. I reminded
him of the impact of large (tall) vegetation on the hydraulic capacity of the channel
and suggested they focus on stunted willows and other low profile woody
vegetation. He will keep that in mind and advise EPA well in advance of any
actions taken here, 1 also discussed with him the importance of maintenance and
inspection of the tae drains so that they flow unimpeded during all conditions (this
included the manifolded as well as unmanifolded flowing drains).

4) He indicated Western Reclamation was scheduled to hydroseed the portion of
the north face of Pond 3 dam that was noted that fall. This was tentatively
scheduled for March. I again reminded him to keep EPA advised well in advance of
the work.

5) As regards the lower bypass, Bart indicated that Steve Clayton, University of
Maentana, will be engaged to provide guidance on the forthcoming vegetative
maintenance enhancements scheduled later this spring He indicated Mike Ramey
(R, Consultants) may also be involved. 1again asked that he keep EPA well
informed of forthcoring constriction schedules since this was again of very keen
interest to EPA.

6) Other outstanding issues were also discussed with Bart. 1 mentioned that the
sinvey crass sections on the Mill-Willow Bypass between Pond 3 and Pond 2
discharges had never been provided to EPA (promised by ARCO in September
1996). As such, final decisions by EPA and others regarding channel modifications
inthatreach could not yet be made. Ialso asked him the status of the pond system
water sampling modifications that were discussed last November with ARCO and
ESA. ltis hn%fﬂant that these be reviewed by EPA and be in place for any upset
{(runoff) events that could occur anytime now. Bart was unaware of these issues and
advised me that a new ARCO representative named Barry Duff was just assuming
ARCO site management from Robin Bullock. Since the planned tour with DNRC
was scheduled later in the week, it was arranged to conduct that tour with Barry and
discuss all of the above issues with him as well

7y Asite tour with two reprresentatives of the Montana DNRC Dam Safety Program
wias conducted on February 6, 1997. We were accompanied by John Clark and Bany
Puff. All of the issues noted above were discussed with Barry during or after the
tour and he should be well aware of the impaortance of the follow-up necessary with
EPA as a vesull of those discussions. , _ .
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8, MONTANA OFFICE
FEDERAL BUILDING, 301 S. PARK, DRAWER 10098
HELENA, MONTANA 59626-0096

Ref: 8MO
September 29, 1995

Mr. Jack A. Marjerison
Construction Manager
ARCO

307 E. Park, Suite 401
Anaconda, MT 59711

Re: Final initial construction completion for the Warm Springs
Ponds Inactive Area Operable Unit (OU 12), Silver Bow Creek/PButte
Area Superfund Site, Clark Fork River Basin, Montana

Dear Jack:

This letter is intended to document the EPA's Final Initial
Construction Inspection for the Warm Springs Ponds Inactive Area
Operable Unit (OU 12). It is also intended to serve as a bridge
between remedial action construction completion for the inactive area

and remedial action construction completion for the active area
(Operable Unit 4).

First, however, the EPA would like to commend you and Mr. Sam
Stephenson, as well as other ARCO officials and contractors, for
completing construction within the Warm Springs Ponds inactive area
nearly a year ahead of schedule and at a cost less than originally
estimated, without compromising the integrity of the remedy or the
safety of site workers. We commend ARCO as well for numerous upgrades,
over and above the preliminary design specifications, which were
incorporated during construction, and for the extraordinary measures
taken throughout construction to control and reduce sediment releases.

The Administrative Order for Remedial Design and Remedial Action,
Warm Springs Ponds Inactive Area (Operable Unit 12), became effective
on July 19, 1993, This order specifies that upon completion of
construction, ARCO shall hold a precertification completion conference
with the EPA and MDHES, at which time a prefinal inspection will be
conducted to assure compliance with project plans and specifications
and consistency with the Record of Decision. That conference and
inspection requirement was partially met on December 21, 1994.

On December 21, 1994, Willard Bluck of CH2M Hill and I met with
Sam Stephenson of ARCO and Duane Logan of ESA Consultants at the Warm
Springs Ponds. We reviewed approved construction plans and
specifications for work that was conducted over the few previous
weeks. It is important to note here, for EPA's purposes

and ARCO’'s alike, that the EPA provided extensive oversight throughout
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remedial design and remedial action construction. Thus, the processes

of certification and inspection were ongoing over the entire course of
design and construction.

As a rule, Mr. Bluck, Scott Calvin of Huntingdon Consulting
Engineers and Scientists, or I personally observed and oversaw
construction activities at least onca or twice each week. Neil Marsh
and James Ford of the Montana Department of Health and Environmental
Sciences (more recently, Department of Environmental Quality)
accompanied the EPA on several of these oversight visits and
ingpections. Additionally, ARCO’'s construction supervisor, Sam
Stephenson, and I conferred by telephone often. These telephone
conferences were conducted sometimes several times each week to assure
that construction progress was clogely monitored, potential problems
averted, or design changes thoroughly discussed. Generally, design
change requests were found to be reasonable, and in many instances the
modifications we.e an improvemen: or upgrade.

Following our review of plans and ~pecifications on December 21,
the prefinal inspection of the inactive area began. That inspection
resulted in the following observations:

1. All major components of the remedy were constructed
according to requirements and design specifications.

a. Phase I construction activities, primarily tailings
removal and placement in Pond 1, sediment controls for
continued bypass restoration work, bypass and floodway
grading, toe drain manifold construction (partial), and
excavation of- the Pond 2 toe ditch, were completed in
accordance with requirements and design specifications.

b. Phase II construction activities, primarily
construction of the relocated lower bypass channel and
additional tailings removal and sediment controls, were
completed in accordance with requirements and design
specifications.

c. Phase III construction activities, primarily rough
grading of unfinished portions of the bypass channel and
dry-closure and contouring of most of the exposed tailings
of Pond 1, were completed in accordance with requirements
and design specifications,

d. Phase IV construction activities, primarily
stabilization of the Poud 1 dam near the old Silver Bow
Creek channel, flood extension dike and wing construction,
armoring of the Pond 1 dike and part of the flood extension
dike, extension of the toe drain manifold, east hills runoff
controls construction,
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construction of berms f or wet-closure cells, upgrading of
hydraulic structures and construction of new hydraulic
structures, construction of a ground water interception
trench and pump facility and pipeline, removal of selected
tailings deposits below Pond 1, construction of outlet
structure for toe ditch below Pond 2, application of
limestone and completion of dryclosure cap over exposed
tailings and consolidated spoils in the western portion of
Pond 1, and installation of ground water monitoring system
of wells and piezometers, were completed in accordance with
requirements and design specifications.

2. Although major construction activities were complete, as
noted, a checklist of unfinished items was developed. These
“loose ends” included:

2. The toe drain manifold plug near the Pond 2 outlet
structure remained in place. Its removal was not planned
until after system start up, which was scheduled f or early
January 1995.

b. The water seeping into the toe ditch below the Pond 2
berm was being pumped back into Pond 2. After system start
up, the seepage water will flow by gravity in the opposite
direction and enter the manifold collection system.

c. Several areas, such as portions of the Pond 1 dry-
closure, portions of the bypass channel or floodway,much of
the eastern strip of land along the buried pipeline, borrow
areas and other disturbed ground, will be mulched and
gseeded, then fertilized, when weather permits.

d. A few small areas of exposed tailings, such as along
the toe of the Pond 2 berm {(inactive area) and near the dry
closure areas of Pond 3 (active area), should be
consolidated and capped.

Approximately one month later, on January 25, 1995, shortly after
system start up, a second inspection and meeting were conducted at the
Warm Springs Ponds inactive area. At my request. and as a follow up of
the December inspection and meeting, Mr. Bluck and Mr. Calvin met Mr.
Stephenson and Mr. Bill Leady of ESA at the ponds. Once more, each
phase of construction was reviewed in detail. All major construction
items were determined to be complete and in accordance with
requirements and design specifications.

A report was prepared by Mr. Calvin and Mr. Bluck, entitled
“Construction Inspection Summary Report, Warm Springs Ponds
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Inactive Area, Remedial Action Construction, January 1995.” Although
you and I have discussed the report and you were given a copy of it in
April, another copy of the inspection summary report is enclosed with
this letter. It is a comprehensive report of construction oversight
activities and I urge everyone who is interested in comprehending the
full extent of this construction project to read the inspection
report.

On April 12, 1995, Mr. Bill Olsen of the U.S. Fish and Wildlife
Service accompanied Mr. Bluck and me to the Warm-Springs Ponds for the
final initial construction completion inspection and meeting, pursuant
to requirements of the Administrative Order for Remedial Design and
Remedial Action (refer to Page 14). You demonstrated to us that most
of the “loose ends” identified earlier (see checklist above) had been,
or were at that time being rectified. An exception was the flow of
seepage water in the toe ditch below Pond 2; it was still being pumped
into Pond
2.

You informed us, on April 12, aat the seepage water being
collected in the toe ditch was still being pumped into Pond 2 because
ESA and ARCO had discovered a problem with the gradient in the
southwest portion of Pond 1, adjacent to the outfall from Pond 2.
Until ARCO and the EPA had an opportunity to examine the situation
more completely, you recommended that the flow of seepage water in the
toe ditch should continue to be reversed. We agreed.

Several times throughout the summer, you and I discussed the
“incomplete gradient,” as I envisage it, and agreed that water quality
samples should be taken. Samples were taken, I understand from
piezometer number 14, and analytical results indicate that ground
water escaping to the bypass meets performance standards £ or both
surface and ground water. The water quality samples, I understand,
were taken after the pumps f or the toe ditch were shut down and
seepage water was flowing by gravity toward the manifold collection
system.

Fluctuations in the level of seepage water flowing in the toe
ditch apparently affect the gradient. Therefore, I agree with your
recommendation of September 27 to expand the water quality sampling
program to include samples from piezometer number 12, as well as
number 14.

While I am concerned over this development, and it is one that we
must continue to monitor closely, it does not affect the EPA'S
acceptance and approval of ARCO's remedial action construction for the
Warm Springs Ponds Inactive Area. The EPA hereby acknowledges its
acceptance and approval of the work completed, and I consider the
problem noted as a matter that can be resolved through operation and
maintenance of the remedy.
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I also noted early in my letter that I would bridge the gap
between remedial action construction completion f or the inactive area
operable unit (OU 12) and active area operable unit (OU 4). As the EPA
and ARCO agreed in 1993, construction work associated with the active
area remedy, specifically rough grading and final reconstruction and
reclamation of a portion of the bypass channel adjacent to the
w@ldlife ponds and Pond 2, would not be ‘completed until the inactive
area remedy constrxuction work had progressed to the point where a
substantial volume of £ill material and overburden could be excavated
from the active area, transported to the inactive area, and utilized
as berm reinforcement £ill and a cap for dry-closures.

For the record, this agreement was reached in order to avoid
double handling of large amounts of fill and overburden. Thus, one
major component of the active area remedy was delayed until the
inactive area remedy was nearly complete. The remaining component--
channel reconstruction and reclamation-- was completed in 1994 in
accordance with requirements and design specifications. Therefore, the
EPA hereby acknowledges its acceptance and approval of remedial action
construction within the active area o 2rable unit (OU 4).

It is noteworthy that severe thunderstorms of June 1995 and the
accompanying floods damaged much of the reach of bypass that was most
recently reconstructed and reclaimed. Throughout the summer and until
August 28, when you and I, accompanied by state officials, conducted
the last comprehensive assessment of flood damage, I was reluctant to
close out this construction completion report. However, after
discussing the issues with several people, including our attorney,
Henry BElsen, I concluded that these events did not constitute a
failure of the remedy. Rather, events such as these are a mattexr of
operation and maintenance.

It is also noteworthy that my letter of October 5, 1993,
regarding initial construction completion for the active area,
referred to the need to flood the two wet closure cells within Pond 2.
For the record, I note that they have filled with water; the eastern
cell became fully inundated during this past spring and summer.

Mr. Elsen and I have reviewed the administrative orders for
remedial design and remedial action, for both operable units (OU 4 and
OU 12), and we conclude that the initial construction completion
requirements are satisfied. We respectfully request ARCO to submit to
the EPA, within 15 days of receipt of this letter, the initial
construction report and certification of construction completion for
the inactive area operable unit (OU 12). The November 17, 1993,
initial construction completion report and as-built drawings for the
active area operable unit (OU 4) stand as submitted; however, I
recommend that you should include in your cover letter for the
inactive area report a statement regarding the active area bypass
construction work and wet - closures.

Closely following our receipt of the initial construction
completion report, I would like to arrange a meeting involving ARCO,
the state, EPA, and a few interested individuals. The principal
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purposes of the meeting would be to (a) review all of the components
of both remedy construction projects, as well as the bypass removal
action, (b) review the operations and maintenance plan and schedule,
and (c) discuss the ongoing shakedown period and biomonitoring
requirements. Please consider some possible dates for such a meeting
and a preferred location.

Please contact Mr. Elsen or me if there is a question or concern.

Sincerely,

D.Scott Brown,
Remedial Project Managex

Enclosure: January 1995 Inspection Summary Report
cc:  Wm. Yellowtail, Administrator, Region VIIL
John Wardell, Director, Montana ( Ifice

Bob Fox, Branch Chief, 8MO
Henry Elsen, Asst. Regional Counsel
Pam Hillexry, 8MO

Neil Marsh, MDEQ

W. Bluck, WBET

Bill Olsen, USFWS

Scott Colvin, Maxim Techn., Inc.
Roger Hail, ESA Consultants

Sam Stephenson, ARCO

Glenn Phillips, MDFWP

Kathy Chiotti, 8MO
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8, MONTANA OFFICE
FEDERAL BUILDING, 301 S. PARK, DRAWER 10096
HELENA, MONTANA 59626-0096

June 14, 1994
Ref: 8MO
MEMORANDUM

SUBJECT: Silver Bow Creek/Butte Area Superfund Site, Warm Springs
Ponds Active Area (0OU 4); completion of remedial action
construction tied to the inactive area.

FROM: D. Scott Brown, Remedial Project
TO: Kathy Chiotti, Environmental Protection Specialist

With the exception of two tasks, remedial action construction
activities £ or the Warm Springs Po ds Active Area (OU 4) were
completed by ARCO in September 1993. The two unfinished tasks- -
inundation of two wet closure cells in Pond 2 and final reclamation of
the middle bypass channel- -were set aside until construction work
could be undertaken in the inactive area (OU 12).

This delay was allowed primarily because several hundred thousand
cubic yards of earth scheduled for excavation from the middle bypass
channel (active area) is suitable fill material for raising and
strengthening the berms of Pond 1 (inactive area). This action allowed
ARCO to save perhaps as much as $1.5 million; however, it was no less
protective of the environment, as all tailings and contaminated soils
were removed from the affected portion of the bypass channel in 1990
and 1991.

The EPA, in consultation with the State, recently approved ARCO’s
design plans for the fourth and final phase of construction in the
inactive area. Actual construction will begin during the week of June
20-24, and is expected to be completed by the end of this year or
early next year, depending upon the severity of the autumn and winter.
During this construction period, the two unfinished tasks associated
with the active area (OU 4) will also be completed.

Thus, I expect to conduct the final remedial action construction
completion inspections for both the active and inactive areas
simultaneously next spring. Attached are two letters sent to ARCO lacst
vear regarding an initial construction inspection and meeting. Please
note that the tasks completed at that time for the active area
constitute the majority of construction actions necessary for
completion of the remedy. The expenses incurred at that time by ARCO
for the active area were approximately $24 million.
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Bob Fox

Don Pizzini

Pam Hillery
Henry Elsen
Bill Bluck
Jack Marjerison
Neil Marsh
Glenn Phillips
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8, MONTANA OFFICE
FEDERAL BUILDING, 301 S. PARK, DRAWER 10096
HELENA, MONTANA 58626-0096

Ref: 8MO
September 13, 1993

Mr. Jack A. Marjerison
Construction Manager
Atlantic Richfield Company
307 East Park, Suite 401
Anaconda, MT 59711

Dear Jack:

I want to confirm our plans for the Completion of Initial
Construction Inspection and Meeting, which we agreed would be

conducted on September 20, 1993, at the Warm Springs Ponds Active
Area.

I have asked several people to accompany the EPA for this
important inspection of the treatment works, closure areas,
inflow and outflow structures, and completed portions of the
reconstructed bypass. Neil Marsh, Mike Oelrich, Glenn Phillips and
Wayne Hadley have indicated that they will represent the state. The

EPA will be represented by Don Pizzini, Bill Bluck of CH2M Hill,
myself.

berms,

and

While we cannot inspect the wet-closure cells in Pond 2 or the
portion of the bypass from the S-curve of the Pond 3 berm to the Pond
2 outflow until they are completed and functional, we would like to
examine these components of the remedy and discuss their completion.

We plan to depart Helena at 8:00 a.m. and expect to arrive about
9:00 a.m. at the Warm Springs store. We would like to begin the
inspection at the Pond 2 berm, which is of particular interest to Mr.
Oelrich. Once we have completed the inspection of features that Mr.

Oelrich feels have a bearing on dam safety, he would like to return to
Helena.

Please call me if you have a question or concern.

Sincerely,

D. Scott Brown,

[od P
Remedial Project ‘)030800
Manager oy HsaE
cc: Don Pizzini 'ﬁ@@
425590
@Pﬁnted on Recycled Paper
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8, MONTANA OFFICE
FEDERAL BUILDING, 331 S. PARK, DRAWER 10096
HELENA, MONTANA 59626-0096

Ref: 8MO

October 5, 1993

Jack A. Marjerison
ARCO

307 East Park Ave.
Suite 400
Anaconda, MT 59711

Dear Jack:

Thank you for making the arrangements that enabled the EPA to
conduct its Precertification Complet‘on of Initial Construction
Inspection and Meeting for the Warm Springs Ponds active area last
week, September 20.

Bob Fox and I were accompanied by Bill Bluck of CH2M Hill, Neil
Marsh of MDHES Glenn Phillips and Wayne Hadley of MDFWP, Mike Oelrich
of MDRNC, and Bill Olsen of USFWS.

We inspected first the east side of the Pond 2 berm, where
earlier in 1993 (January and February) excessive pore pressure was
noted by ARCO and its consultant, ESA, and a cluster of piezometers
was installed. We discussed the problem of the unexpectedly high
increase in head, the revised stability calculations by ESA, and the
improvements made for better drainage and reinforcement of the berm's
downstream toe. Both CH2M Hill and Mr. Oelrich, the latter
representing the state’s dam safety inspection section, assured the
EPA that proper corrective measures were carried out.

We also discussed the important implications of this problem on
construction plans for the inactive area.

We moved on to inspect the Pond 2 outflow structure. Mr. Oelrich
noted that the structure is rather constricted and may be vulnerable
to ice jamming; however, the emergency spillway is very well situated
to accommodate outflows under such conditions. He recommended daily
nmonitoring of the outflow structure when the potential for ice jamming
is great and careful inspection of the emergency spillway’'s integrity
during and after any event that results in spills.

L o we . D
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We inspected the water quality and meteorological data collection
building near the Pond 2 outflow structure, which has been inspected
geveral times in the recent past. Other than the problems ARCO has
experienced with debris being introduced at the intake tube for 24-
hour composgite sampling, the EPA z2ad state Water Quality Bureau
believe that thig system provides excellent data. We may wish to

collect grab samples again in 1994, as in 1993, as spring conditions
come into play.

It was pointed out by ESA that some computer connections among
the water quality parameter: and weather monitoring buildings (Pond 2
outflow, Pond 3 berm above the weir structure, and pH building below
the inlet, and their connections with the main treatment control
building) still have not been completed. I would like to be informed
when those connections are completed., I foresee the possibility of a
procedure being established for notifying the EPA under certain
conditions. For example, high wind followed by noticeable resuspension
of pond bottom sediments is a likely condition that will be more
readily detected and monitored, as co pared to current conditions. The
EPA and Water Quality Bureau are very interested in the earliest
possible notification, should these or similar events occur.

We inspected the weir, the channel leading into Pond 2, and the
Pond 2 wet-closure berms with their five outlet structures. In light
of the conclusions of the liznnological studies, which were discussed
on September 21, our concerns are heightened that the wet-closure
cells are not completely inundated. A separate letter is forthcoming
in respect to this issue. One important afterthought: It is fortunate
that we agreed to treat the exposed tailings with a lime slurry.

Our inspection of. the Pond 3 berm (both its north-south and
east-west aspects) initiated a discussion with Mr. Oelrich concerning
the noticeable degree of erosion along the upstream portion. Either
wave action or ice scouring seems to be the cause, although both
mechanisms may be responsible. Mr. Oelrich recommended a geniier slope
or beach, along the interface of the pond bottom and berm. Mr.
Stephenson stated that the water level in Pond 3 would be raised
slightly in early winter (8-10 inches), then lowered again to “anchor
things in place”. Clearly, this is an operations and maintenance
issue, and its monitoring should be noted in periodic progress reports
by ARCO, as well as in the five-year reviews.

At the Pond 3 bypass spillway, which was used on a few occasions
earlier this year, we noted no problems. We want to be informed of any
release at least 5 days in advance.

Mr. Oelrich noted also that the debris racks constructed for each
outflow structure in Pond 3 should be inspected frequently and cleaned
when necessary.

L e s rm e B R BlORN B REAREBARSEST




We inspected the inlet structures, main Treatment Control
Building and lime silos. We conmnend ARCO for this new, automated lime
treatment facility. It is a significant investment in improving the
ponds’ treatment capabilities.

As we discussed the automated system, and once more the
incomplete interconnections betweer the main control computer and
three monitoring buildings, it was again apparent that some guidelines
or procedures ought to be written. These will ensure early
notification (to the EPA) and prompt corrective actions.

Time did not permit us to inspect the reconstructed bypass,
although the EPA and state have conducted several inspections of the
upper bypass over the past 16 months. We feel that communication
between ARCC's consultant, R-2, and the state’'s consultant,
Interfluve, has been very effective. The reconstructed channel, pair
ponds, and reveyetation efforts appear to be a very successful
reclamation and restoration project. Our inspection of the two dry
closure areas within Pond 3 showed the cap and vegetation to be secure
and no problems were observed along th. edges. These areas should be
inspected periodically.

Some questions were raised by state officials concerning the rip-
rap along the inlet channel; however, I have been assured by CH2M Hill
and the MDNRC that the rip-~rap meets required criteria.

In closing, the EPA is satisfied that the components of the
remedy discussed in this letter have been constructed according to
requirements and specifications set forth in the September 1990 Record
of Decision, as modified by the Explanation of Significant Differences
and Erratta Sheets, the Unilateral Administrative Crder for the Warm
Springs Ponds Active Area, and design reports for this operable unit.

I wish to make it clear that until the wet-closure cells are
filled and maintained, and until the bypass reconstruction is extended
down to the Pond 2 outflow, these components of the remedy are
incomplete. These actions must be implemented as soon ag possible.
Because there is a need for reviews of the Active Area remedy no less
than every five years, all components of the remedy will be reviewed
again at the appropriate time.

The EPA commends ARCO and its contractors for the remedial action
undertaken at the Warm Springs Pond active area and for the
improvement that this remedy has already produced for ths Clark Fork
River. As the shakedown period and biomonitoring continue we are all
very hopeful that the improvements meel or surpass our expectations.
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As I discussed with you the day following the inspection, ARCO's
reply should be sent within 10 days of this inspection report. Because
we have reported no deficiency, per se, rather some unfinished
business that will require additional time- - and not unexpectedly- -
your reply is not required to provide the EPA with any specific
information or corrective action. Your reply should comply with all
other aspects of paragraph 41 of the Unilateral Administrative Order.
If any portion of the remedy actuaally constructed differs from final
design plans approved by the EPA, include in your reply the revisions
as built. Together with this letter, your reply will constitute the

Certification of Completion of Initial Construction for this operable
unit,

Please call me if you have a question or concern.

Sincerely,

D. Scott Brown
Remedial Project Manager

cc: Don Pizzini

Bob Fox

Henry Elsen

Pam Hillery

Neil Marsh

Glenn Phillips, FWP
Wayne Hadley, FWP
Mike Oelrich, DNRC
Bill Olsen, FWS

Don Palawski, FWS




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8, MONTANA OFFICE
FEDERAL BUILDING, 301 S. PARK, DRAWER 10096
HELENA, MONTANA 59626-0096

Ref: 8MO
May 18, 1994

Mr. Sam Stephenson
Construction Supervisor

ARCO

307 E. Park Street, Suite 400
Anaconda, MT 59711

Subject: Approval of ARCO's final design plans and specifications for
remedial action construction; Silver Bow Creek/Butte Area Superfund
Site, Warm Springs Ponds Inactive Area Operable Unit (OU 12).

Dear Sam:

The EPA has reviewed and hereby approves, with conditions, the final design
plans and specifications submitted by ARCO for Phase IV remedial action
construction at the Warm Springs Ponds Inact‘ve Area Operable Unit (CU 12). You
are authorized to begin construction immediately on this last phase of work for
the pond system with the following conditions.

1. Delete from Appendix B, Performance Standards Report, the last
sentence of ARCO's response concerning time of compliance for ground water
performance standards (bottom of page B-3 and top of page B-4; “The..

.through. . .UAO.”) and the last two sentences of paragraph 2 of ARCO's
response concerning time of compliance for surface water performance N
standards (middle of page B-7; “Exceedances.. .through... UAO.”). Please "

provide a red-line version of these pages, showing the deletions.

2. Revegetation plans for reclaiming the unfinished portion of the
bypass channel, from approximately Station 166+00 to Station 211+53, may
require some modifications following final grading. We have discussed the
need for returning some portion of the flow of Mill and Willow creeks into
the bypass as soon as possible in 1994. Placement of bank erosion control
fabric, if necessary, and revegetation plans will be refined as
construction proceeds.

3. The comments enclosed, which were prepared by CH2M Hill in
consultation with other reviewers, offer several important suggestions for
assuring that adequate communication takes place with the construction
contractor.
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Other comments require clarification concerning specific aspects of the
plans and drawings, which I suggest can be resolved by red-line additions to the
plans and a letter to me indicating the changes have been considered.

hdditionally, CH2M Hill offers several recommendations concerning
construction methods and materials that you may wish to discuss further with Bill
Bluck,

The plans and specifications are complete; however, I will point out that
the discussion concerning wetlands und their relative value has not been
completely reviewed by the U.S. Fish and Wildlife Service. As you will recall, we
had not received a copy of the Autumn 1993 wetlands evaluation report until quite
recently. I await comments from Don Palawski and Bill Olsen, and therefore may
follow this approval letter with additional comments concerning the wetlands
evaluation. I do not expect those comments to have an important bearing on
construction activities.

Please contact me if you have a question or concern.

Sincerely,

D. Scott Brown
Rem 3ial Project Manager

Enclosure: Comments by CH2M Hill

cc: John Wardell
Kathy Chiotti
Don Pizzini
Bob Fox
Henry Elsen
Pam Hillery
Neil Marsh/Jim Ford/Jim Madden
Bill Bluck
Glenn Phillips
Don Palawski/Bill Olsen
Tricia Jones, CH2M Hill
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Enginaers
Planners
Economists
Scientists

Pos Scott Brown/ EPA 8MO

. I
From: Bill Bluck/ CH2M HILL ,'a'-,{.k]‘{,jtfu/
Date: May 9, 1994
Subject : Review Comments- Warm Springs Ponds Inactive Area

Phase IV Design Documents

Per the EPA’'e request., CH2M HILL staff has completed the techmical review
of the Phagse IV design package which consisted of 1) The Draft Fimal
Design Roport (DFDR) including Appendix D (bound separately), 2) The Draft
Phase IV Scopo of Work/ Technical Specifications, 3) The Draft Phase IV .

"~ Construction Quality Assurance Plan Update, and 4) Phase IV Construction

Drawings (82 Shoets). The documents were dated Mazch 11, 1994 and were
prepared by ESA Consultants for ARCO. Reviewers included:

o Bill Bluck- Pxéject_ﬂanagor, for overall conteat

o Joha Lincoln- Sr. Civil Engineer, for civil and mechanical
content

o Jim Schoeidor- Sr, Geotechnical Engineer- for geotechnical
. content

The design documents are well thought out, complementary to the previous
phases of design for the Inactive Area, and consistent with the Phase IV
design presentation given by ARCO/ ESA in Fort Collins in January, 1994.
Tho ground water modelling memorandum, submitted and reviewed earlier, has
beon appropriately revised and incorporated as an appendix to the DFDR,
and forms tho basis for dosign of the ground vater controls for the
Insctive Area, Our reviev has found no major technical £laws in the Fhase
IV dosign submittals. Tho Phase IV designs submitted are comsisten: with
the preliminsry and other Phase I, II and III fina. design documents
submitted earlier to EPA by ARCO/ ESA.

Halana Ofilco Power Block Bufiding. Level Four, Sulte 614 406.442.4116
Shih andd Last Chance Guich, Helena, Montana 59601 Fax 408.449.3668
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Memorandum te Scott Brewn
May 9, 1994
Page 2

The follovwing specific comments are offered to clarify certain asspeocts of
the documente or to suggest other designs or improvements that may be
beneficial to the projoct.

DRAFT FIHRL DESIGH REPORY

1} Page 8,Sevtion 2.1, thirxd f£ull paragraph. This section outlines
a number of measures to preserve and protect functional wetlands in the
project area, including limiting comstruction activities to the immediate
vicinity of required work. It is suggested that these areas be clearly
dolineated on the drawings and the requirements to protect them must be
spocifioed. o '

2) Page 20, Section 4.5, secomd and thizd full paragraphs (and
Drawings, Sheets 3-4 and 3-16). Corrugated metal pipe (CHP) iz not
the best material for use in a long design life pipeline through a dam.
CHP generally has a dosign-life (depending on corrosivity of the soils) of
15 to 30 yoars. A longer life product, such as reinforced concrete pipe
‘ie suggested for this application. In fact, in the case of the 66-inch
pipelines, the concept of using a piped outlet fuxr the 0.5 PMF flows
should be re-examined, given the possibility of plugging with the debrie
associated with such a major flood event. An overflow spillway, armored
vith soil cement similar to the spillway in Pond 2, may be more
appropriate for these major flov events.

3) Page 3§, Sectiomn 4.81, Table 2 and Last Paragraph. The
settlement ostimates shown are only estimates. Please clarify in tho text
vhat the consequences may be and response actions planned if post-
congtruction settlemont excpeds the estimates shown.

4) Bppemndix C, Design Memo Cl, Page 6, Table 3. Wiy was the end-
of-construction condition not assessed for the flood sxteneion dike?

5) BAppendiz C, Design Memo Cl, Page 6, socond paragraph. In
reality, several of the analyses only meet the criteria., but do not excesd
them. '

DRAFY PHASE IV CONSTRUCYIOH QUALIEYY ASSORALCE PLRY UPDAXE
6) Goneral Comment. ARC) should.spocify in this document the number,

type, qualifieations, and anticipated schedule fur the inspectors to be
uwsod during Phase IV construction.
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Hemorandum to Scott Brown
May 9, 1994
‘Page 3

DRAVIHGS

1) Sheets 1-4, 3-1, 3-2, 3-3, and 3-6. The plaz views of the
various portions of tho work should have areas of existing functional
votlands delineated. These aress should be called out for protection by
the Contractor during construction. See comment #1.

8) Sheets 3-2 and 3-6. The dikes fcr the Wet Closure cells should be
constructed with ocurves at the corners of the dikes, rather than the angle
points as shovi. The plans should include curve data for these curvee
based upon the types of anticipated maintenance vehicles (gemerally 20 to
30 feot inside radius, deponding on tyne of vehicle).

9] Sheet 3-3.. The note near the lower right hand corner concerning
bedding of the manifold pipe should be more specific. The note should
rofseronco tho details for this baedding shown on Sheets 3-10 and 4-7.

10) Sheet 3-14

This soction shows rockfill placed directly on a relatively lighfvaight
- .geotextile (type “G3" specified im Section 02710).

a) This coarse rockfill may puncture the gectextile. A cushioning
layer should be provided.

b) The stability analysis (Appendix C, Memo C2, Figure 10) assumes
officiont drainage through the geotextile blanket and fill material.
HWhat if this does not oocur due to blinding from fines from the
existing dike £i11? Pleass explain.

b 11) Shooets 4-1 through 4-6 and Sheet C-2. The maintenance concopt
- , for the pumpback pipeline should be reconsidered The use of a pig for
/'T\\ mnintenance of a pressure lime that is pumping essentially clean water is
‘ an unusual application. Pigs are more normally used in petroleum
pipelines to clean the lines and to ensure separation of products, or in
pipelines carrying largo loads of grit or grease that may become deposited
in the lines (such as sowage sludge lines). Use of 30-inch steel pipe and
thon transitioning to 2 32-inch HDPE pipe after a sharp radius appears to
‘be an inappropriate configuration to use a pig. Also,if & pig is to be
used, a pig catcher should be imcorporated into the design somevhere near
the end of the pipeline before it discharges to Pond 2. We suggest it may
L be more appropriate to use pressure manholes at periodic intervals
4 g (approximately evory 1/2 mile) for the rare occasicns when maintenance ig

%3
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roquized inside the pipeline and abandon the convept of & pig system.
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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.

L  em vh en WA AETER MR PR AW aw DM T % L AR W AT Y
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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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