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ERRATUM 
Silver Bow Creek\/Butte Area Statutory Five Year Review 

March 2000 

Please note that a pagination error occurred. In reformatting a sconned document 
(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, 
all subsequent pages are thus misnumbered. Interestingly enough, the table of 
contents accurately reflects the misnumbered pages. (Whnt quality control!} Please 
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 JFIVE-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 fall 1997. Although five-year reviews of St.:perfund 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 Wann Springs 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 infonnation 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 perfonnance review, the protectiveness evaluation, 
was also being conducted. The protectiveness evaluation was being conducted simultaneously 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 
State 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 repo1t 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 ( l 998 and 1999) demonstrate that: 

(a) arsenic chemistry remains about the same as during the shakedown period, where roughly 

-f-
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one-third of the time perfonnance 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 ;,ands 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 perfonnance 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. 
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1 U.S. Environmental Protection Agency, Region VIII 
Silver Bow Creek/Butte Area Superfund Site Draft Final Five Year Review Report 

With Emphasis on the Warm Springs Ponds Operable Units 

Clark Fork River Basin, Montana 
March2000 

1.0 Introduction 

Region VIII 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 12l(c) of the Comprnhensive 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 umestricted exposure. 

Remedial action construction starts the clock for a site wide five year review. The Silver 
Bow Creek/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) triggen:d 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 infonnation since em·ly 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 Creek/Butte Area NPL site will occur sequential 
to the signature date of this five year review (no later than 2005). However, Wann Springs Ponds 
will not always be the focus or emphasis of said reviews; other operable units' progress will receive 
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 "S~ructure and Components of 
Five yem· 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 Yeiu· Review Guidance," December 21, 1995. 1 Region VIII evaluated whether the response 
actions at the SBC/BA operable units remain protective of public health and the environment. 
Specifically, EPA evaluated whether the remedies selected and constmcted arc operating and 

1Dccausc this review wos substnntlally d1·nfted 1>rlor to Issuance of new EPA five year review guidance, 
RPA hendqunrters directed Region 8 to use the cited guldnncc 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 year review 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 
vm reviewed all pertinent site documents, including decision documents, expl::mations 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 issued 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 
streams and in all domestic and municipal drinking water wells, from 0.05 mg/I (total recoverable 
analysis) to 0.0 !8 mg/I. Standards (ARARs) for all 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 qualily, contaminated soils and mine 
wastes, floodplain and floodway management, preservation of historic and cultural resources, 
wetlands, endangered species, and general land 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, patticularly 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 Ia review for this site. Type la five year reviews 
are appropriate at sites such as the Silver Bow Creek/Butte Area site, where remedial actions are 
ongoing, consl!uction 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, iind summmy evaluation of protectiveness factors for each 
operable unit, with Warm Spiings Ponds receiving special emphasis. 
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2,0 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 Wann 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). Shortly 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 I.) 

I~ 

0 15 10 115 ~==-n 
Scalo of Miloo 

Upper Clark Fork 
Superfund Sites 

Figure 1. 
Silver Bow Creek/Butte Arca 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 Strean1side 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 bd3. That situation remains true today. 

Mining began in the region with the dL.:overy of gold in 1864 on Silver Bow Creek. By 
1884, attention had shifted to silver and copper, and over 300 silver nnd 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 Minerals 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 Creek and 
the Clark Fork River was exacerbated by operations and massive releases from the Anaconda 
Smelter, a large mill and smelter operated by the Anaconda Minerals Company and its predecessors. 
The wastes from these v11rious 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 contluence of Silver Bow, Willow, Mill and Warm Springs creeks. A settling 
pond for mill tailings formed, but soon breached. Around l 916, slightly upstream of the first dam, 
the Anaconda Company constructed a second earth dam about 18 feet high. These two dams created 
Warm Springs Ponds l and 2. Much laler, 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 intr0ducing 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, ti,~ channel and banks cf the bypass became choked with tailings deposited by Silver 
Bow Creek. 

Throughout lhe 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. Thunderstonn mnoff 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 dams might not withstand even a moderate earthquake. The potential was 
high for the sudden release of a very large volume of water and sediments, should the dams fail. For 
Deer 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 constmction 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 srtfc. 

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 l and the area immediately below, called the Inactive Arca 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 l'it, 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 Stormwnter TCRA, and the various Butte human health removal activities, have been 
implemented by EPA. Two remedial operat.ile 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 199 7, EPA believes an 
evaluation of the OU would benefit from a few more years of monitoring. However, an initial 
statement of protectiveness is offered. 

3.1 Butte Mine l?looding Operable Unit 

Location 

The Butte Mine Flooding Operable Unit (BMFOU) is localed in and near the cities of Butte 
and Walkerville, Montana. It consists of waters Nithin 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 
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 March 31, 1989, EPA entered into an administrative order on consent (AOC) with ARCO 
and Dennis Washington (consenting potentially responsible parties, 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 
action was implemented and is operating appropriately. 

A remedial investigation/feasibility study was initiated in July 1990 under an AOC with the 
PRPs. The RYFS was completed in 1994. The Record of Decision (ROD) was signed in September 
1994. The ROD mandates several actions, including: 
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1. 
2. 

3. 

4. 
5. 

6. 

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; 
Maintain water levels below 5435' elevation in the West Camp system, and treat 
West Camp waters through the Butte Metro Plant or an alternate plant if the Metro 
Plant cannot continue to be used; 
Institute a long-tenn, comprehensive monitoring program; 
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 
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 gallons 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 reduced 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-term 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 app'linted by the Butte-Silver Bow chief 
executive, and continues to perform outreach to the community to transfer information concerning 
the Mine Flooding project. They publish an update on the Pit, the "Pit Watch," twice each year. 

The water level in the Berkeley Pit as of January 2000 is at 5213' elevation as measured at 
the Anselmo Shaft. The Anselmo is the compliance point as it has 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 Protecth,eness 

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

3.2 Butte Priority Soils Operable Unit RVFS 

Location 

The Butte Priority Soils Operable Unit (B0 SOU) 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 RI/FS is to gather sufficient information to support ,m informed risk 
management decision regarding remedial alternatives and ARAR compliance. The Rl/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 Rl/FS 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 Pinn. However, addihonal 
information is needed to completely chru·acterize the site. Currently, the schedule calls for the 
completion of the RI/FS in 2000 and a ROD in 2001. 

Besides the on-going Rl/FS for the BPSOU, the EPA, in consultation with DEQ, conducted 
a nurnber of Time Critical Removal Actions (TCRAs) or Expedited Response Actions (ERAs) 
throughout the operable unit. There were ri number of reasons for these actions, 
the most important of these being the potential human health problems associated with direct contact 
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with the lead in the mine waste and secondly, contamination of Silver Bow Creek due 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 Gulch. 

Timber Butte Time Critical Removal Action - 1989 
This removal consisted of two residential ywds and approximately 40,000 cubic yards of 

contaminated mine waste from the Timber Butte Mill site and addressed metals entering Grove 
Gulch. Contamin.:mts 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. It 

also included a major portion of a railroad line which mns through Butte. The railroad was 
contaminated from a concentrate spill. Contaminants of con~ern 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 
summer 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 Gulches. 

Walke1ville Priority Soils Time Critical Removal Action· 1994 
This TCRA addressed four lend source areus (mine waste dumps) located in Walkerville. 

The areas were revegetated to prevent fm1her 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 areus 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 constmcted 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 result. 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 stonn water concerns associated with the contaminated railroad 
material. This action should be completed in late 2000 or early 200 I . 

.Manganese Stock Pile Time Critical Removal Acti.on - 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 (LAO) Expedi~d 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 sePded 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 regardmg the construction of the groundwater collection, extraction, and 
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treatment system. Following the two years of monitoring, the final design report and reclamation 
plan will be prepared and implemented, or the plan will be combined with the BPSOU ROD. 

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

Statement on Protectiveness 

As the Priority Soils RYFS 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. 

3.3 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 
Atlantic Richfield Company (ARCO), owned and operated the site. Initially, the facility treated 
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 . 

During the approximate 48 year history of plant operation, spilled process materials ( arsenic 
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 
significant groundwater contamination. Rocker wood treating wastes were also mixed with 
contaminated tailings and other mining waste washed downstream to Rocker from mining/smelting 
facilities in Butte. 

Stream monitoring during the Rocker remedial investigation did not demonstrate that there 
is ongoing contaminant migration from the operable unit to Silver Bow Creek (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 
action were subsequently covered with approximately one foot of "clean" fill material from a nearby 
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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 a remedy 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; 
• Dispose of treated soils in an on-i;ite repository; 
" Cover arsenic-contaminated soils ranging from 380 ppm to 1,000 ppm remaining on site with 

18 inches of clean soil and revegetate; 
• Treat contaminated groundwater and rely on natural attenuation to achieve cleanup standards; 
• Construct an expanded capacity water supply system for the community; 
• Monitor and demonstrate that the reqm,ements of the ROD have been met. Return the 

groundwater resomce 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 m·ea 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 r.o remove contaminated materials from contact with the groundwater 
or the stream and store them long-term in a repository. 

All major elements of the final remedy at the Rocker OU are nearly complete. 
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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, includir!g 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 prevent 
contaminated groundwater use. However, continued monitoring, further institutional control 
implementation, and aggressive operation and maintenance activities are required. 

3.4 Streamside Tailings Operable 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 Arca 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 facilities once located in Butte and along Silver 
Bow Creek have been washed down the creek for more than 100 years. These wastes, primmily 
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, l 60 acres, lies near the town of Ramsay and is known as Ramsay 
Flats. The tailings are largely unvegelated. Silver Bow Creek also contains tailings and is devoid 
of most aquatic life. 
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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, includin z 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 ofuncontaminated 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. 

3.4 Streamside Tailings Op~rable 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 facilities once located in Butte and along Silver 
Bow Creek have been washed down the creek for more than l 00 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 l ,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 tailingf> 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: 

0 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 soi ls 
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-gr~ined 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. 

0 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 caHed 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, 
a settlement 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 S ubarea l was finalized 
in June 1999. Reach A is the first mile and a quarter beginning at the eastern 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 initiul 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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4,0 Remedial Objectives for the Warm Springs Ponds 

In its Proposed Plan for the Wann 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: 

(a) 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: 

(c) 

(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 Wann 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 I 0,000 to one chance in I 0,000,000. 

(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 B ypas<; 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 human contact, inhalation, and ingestion of exposed tailings ard 
contaminated soils posing excess cancer risks above one chance in I 0,000 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 I area to 
achieve compliance with ground water maximur,1 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 tbws 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 overemphasized. 
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j 5.0 Summary of Response Actions for the Walt'm 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 action 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 Orderon 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, J 991 ). The consent orderand accompanying work plan, as twice amended, called 
for an expedited response action (non··time critical removal action) to raise, strengthen and annor 
the dams (berms) adjacent to the bypass; upgrade in • .!t 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. 

5.2 Active Arca 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) 

(b) 

(c) 

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; 

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 hyJraulic 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; l 00-year peak discharge) and construct 
spillways for routiug excess flood water into the bypass channel; 
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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; 

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); 

(g) 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 Spnngs 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. 

5.3 Inactive Area Remedial Action 

The Warm Springs Ponds Inactive Area Remedial Action was conducted in response to the 
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 
Action, for the inactive area, became effective on July 19, 1993. The inactive area remedy may be 
summarized as follows: 

(a) Remove all tailings and contaminated soils from the adjacent portion of the bypass 
channel and from the area below Pond l not planned for wet-closure. Consolidate 
the wastes over existing dry tailings within the western portion of Pond I ; 

(b) Modify, or enlarge if necessary, the adjacent portion of the bypass channel to saf~Iy 
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; 

(c) Raise, strengthen and imnor with soil cement the north-south aspect of the Pond I 
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; 

(d) Stabilize the east-west aspect vf the Pond l berm. The reconstrJcted 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; 

(e) Extend and armor the north-south aspect of the Pond I berm approximately 2,400 
feet in a north-northeasterly direc:tion. This extended berm will be wnstructed 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; 

(f) Relocate the lowermost portion of the bypass channel and conve11 the present 
channel into a groundwater interception trench. The relatively straight reach of the 
bypass channel, from the apex of the existing Pond l 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; 

(g) 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; 

(h) Construct wet-closure berms to enclose the submerged and partially submerged 
tailings and contaminated soils. Within the eastern portion of Pond I and along the 
historic Silver Bow Creek channel below Pond I, 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; 

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

(j) 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; 

(k) Cover the dry tailings and contaminated soils within the western portion of Pond l 
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; 

(m) 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; 

(n) 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 

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

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

(b) The selected remedies employ innovative methods for reducing or eliminating threats 
to human health and the environment, which will rf 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 Wann 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-Vill-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 requirements 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: 

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

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

Ocr.upational 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. 

j. Endangered Species Protection Standards. These standards specify mitigative 
measures, in place primarily during construction, to protect threatened or endangered 
species. 
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k. Standards for Reconstruction, Reclamation and Restoration. These standards pertain 
principally to the bypass channel and flood way 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. 

I. Standards for Disposal of Hazardous Substances. 

m. 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,~1-specific standards are also identified. Exhibit 5 of the 1991 administrative order 
for remedial design and remedial action defines the performance standards for point source 
discharges from the active area, including effl .ent limitations, monitoring requirements and 
reporting requirements. 

Exhibit 4 of the 1993 administrative order for remedial design and remedial action defines 
performance standards and other requirements for the inactive area in specific terms. Contaminant­
specific, location-specific and action-specific requirements and standards, primarily for ground 
water, are defined in Exhibit 4. All three of the exhibits discussed here, for both the active and 
inactive areas, are appended to this report (appendices C, D, and E). Reviewers are urged to refer 
to these three exhibits. 
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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 remedies, 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 tht 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 consistentl.y 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 l or Pond 3 
berms and provide adequate cover material which will be revegetated. 

Response Implemented: 

1. Mill-Willow Bypass Removal Action 
© Cleared all trees and brush 
O Stockpiled suitable topsoil 
o Diverted Mill Creek and Willow Creek into Silver Bow Creek 
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• Constructed dewatering and sedimentation controls 
e Excavated 435,000 cubic yards of tailings and associated soils from bypass 
e 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 

2. Phase l/I Construction 
• Excavated 123,600 cubic yards of tailings and associated soils from area around Pond 3 inlet 
• Conducted sampling and analysis 
• Constructed dry-closure within Pond 3 above pool level 

3. Phase IV Construction 
• Excavated 13,000 cubic yards of tailings and associated soils downstream of Pond 2 
e Stockpiled wastes within Pond 1 for dry closure 

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 cL (one-half of the estimated probable maximum 
flood). 

Response Implemented: 

l. Mill-Willow Bypass Removal Action 
• Stabilized and raised 3.8 miles of dikes with 376,500 cubic yards of embankment fill 
e Constructed embankment drainage system 
e 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 
e 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 
e 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. Required 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 I 00-year flood around the ponds. 

Response hnplemented: 

1. Phase III Construction 
o Constructed Pond 3 inlet stmcture 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) 
• Constructed 1,800 feet of flood-containment dikes at south end of Pond 3 with soil-cement 

slope protection (to tie into east hiils slope) 

D. Required Acr_ion: 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 r .. the I 00-year flood; 

Response Implemented: 

1. Mill-Willow Bypass Removal Action 
• 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 
e Opened local rock quarry and 3.5-mile haul road 
• Lined excavated areas with filter fabric 
61 Backfilled with rock from quarry or soil-cement screening operation 

3. Phase Ill Construction 
<t 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 
• 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. Reguired Action: Comprehensively upgrade the treatment capability of Ponds 2 and 3 to fully 
treat all flows up to 3,300 cfs ( JOO-year peak discharge) and con~cruct 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 de,;igned to limit peak inflow to system 
Constructed Pond 3 emergency spillway (700-ft broad-crested weir structure) 
Constructed bypass spillway structure at the northwest comer of Pond 3 
Constructed Pond 3 outlet structures designed to limit peak outflow to Pond 2 to level 
providing acceptable treatment 

2. Phase IV Construction 
• Constructed divider dike between Silver Bow Creek and Mill and Willow Cr~eks upstream 

of the Warm Springs Ponds (several miles of dike) 
O Upgraded Pond 2 service spillway 
@ 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 
• 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 motor control center 
Process monitor and operations control system 
Emergency power generation 

Constmcted 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) all dry p011ions 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 

4 m 

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 I -acre nesting 
islands; 

e Dry-closed two additional sites including a total of 4.5 acres 
• 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. Reguiied 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 l 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) 
o Conducted confinnation soil sampling and analysis 

2. Phase II Inactive Area Construction 
e 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 confiimation 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 l 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 

e 

Conducted Mill-Willow bypass earthwork (excavated bypass floodway to required grade 
along Pond 2 dike) 
Conducted lower bypass earthwo:.-k (graded the floodway transition and excavated the bypass 
channel below Pond 2 discharge) 

J. Required Action: Raise, strengthen and armor the north-south aspect of the Pond l 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 cham1el. 

Response Implemented: 

1. Phase IV Inactive Area Construction 
• Installed soil-cement slope protection on the Pond I 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 I 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 l in accordance with specified state dam safety standards, am! for the protection of human 
health and the environment. 

Response Implemented: 

I. Phase IV Inactive Area Construction 
• Stabilized the eastern third of the Pond 1 dam with an 1,800-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 I berm approl'.imately 
2,400 feet in a north-northeasterly direction. This extended berm will be constructed to provide 
maximum credib!e earthquake protection and the ability to withstand one-halfthe estimated probable 
maximum flood (70,000 cfs) in the adjacent bypass channel. 

Response Implemented: 

I. Phase IV Inactive Area Construction 

• Placed soil-cement slope protection on the Pond I dike and flood extension dike as far 
downstream as necessary to protect against erosion in floods up to the 0.5 PMF 
Constructed flood extension dike, extending 2,500 fee• toward the east hills with a 700-foot 
long wing dike extending toward the east hills 
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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 benn. 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 
• 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 i dike ahead of reclamaiion) 

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

2. Phase II 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 

• Constructed temporary sediment controls for use during construction 

3. Phase ill Inactive Area Construction 
e Constructed Mill-Willow bypass earthwork (Station 140+00 to Station 066+00 except 

enhancements and revegetation) 

4. Phase N Inactive Area Construction 
• Decommissioned temporary sediment control facilities 
e 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. 

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 
perf01mance standards will be met. 

Response Implemented: 

1. Phase I Inactive Area Constrnction 
Constructed Pond 2 toe ditch (2200 feet long, downstream of Pond 2 dam, deepened sump, 
pumps, piping, valving, and controls for temporary pmnpback to Pond 2) 
Lowered the water level under the Pond I dry closure, reduced pore pressures in the 
embankment, to assure hydraulic gradient standard is met 
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Phase IV Inactive Area Construction 
Constructed Pond 2 toe-ditch outlet (reinforced concrete, stop log controlled, outlet structure 
connected with the toe drain manifold to eliminate need for temporary pumpback) 
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. Dehver to Pond 2 for treatment, the cumbined 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 HOPE pipeline 
Inlet trash rack, a traveling screen 
Installed four pumps with provision for a fifth 
Deepened section of groundwater interception trench as sump 

Installed groundwater monitoring system 
Nine monitoring wells along interception trench 
Six piezometers along the Pond l Uke and reconstructed lower bypass 
Staff gauges in bottom of the interception trench, Pond l and Pond 2 toe ditch, 
relocated bypass channel 

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

I. Phase IV Inactive Area Construction 
O Constructed lower wet closures. Wet-closure system below Pond I includes three wet­

closure cells with associated dikes, stoplog controlled overflow-type outlet structures, and 
1-acre nesting islands in each cell 
Constructed Pond l wet closure. Inlet and outlet structure and dike between the Pond I wet 
and dry closures 

P. Required Action: Chemically fix (immobilize) the tailings and contaminated soils, n0w enclosed 
by smaller berms, by incorporating lime and lime slurry onto or into them. 

Response Implemented: 

1. Phase IV Inactive Construction 

• 
0 

For chemical fixation, minimized pH shock to existing vegetation during initial flooding 
Added lime slurry to wet closures to increase the pH to 9 .5 
Monitored pH of pooled water to minimize pH shock tc, vegetation • • Water retained until pH stabilized and acceptable metals concentrations monitored 

l . . .. . 
,,_,_ __ ~·;·-:, ·-~~:::::=----~-.-::.-.-~,.!~~f..Elqf§-~~1:1!U:4l!.1:t'.!!~:2!..-;......--- .. . 

· i;m1~~iiii~~b1 

33 

I 
•'i±;j 

·-·---.-· 



,, 
a 
iC -z -u, 
-I 

! -< m 
;u 
m n 
0 ··1 

:a 

" 
00 = ~ 

:i,' 

Viii" mrs 

0. Required Action: 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. 

Response Implemented: 

1. Phase IV Inactive Construction 
• Constructed hydraulic facilities. Outlet and inlet structures connecting Pond 2, Pond l and 

each lower wet closure in series 
• 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 l with two inches of limestone, i 2 inches of fill, 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 ill Inactive Area Construction 
• Completed Pond l 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 I. 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 Imp!emented: 

1. Phase IV Inactive Area Construction 
8 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 l 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 n collection manifold 
for both the active and inactive area north of Station 164, as determined in preliminary remedial 
design. The water collected will be pumpeci either to Pond 2 or Pond 3 for treatment if it exceeds 
final point source discharge standards. 

Response Implemented: 

l. Phase I Inactive Area Construction 
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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 
e Installed toe drain manifold extension. Extended 2,376 feet to groundwater interception 

trench, including connection with Pond 2 toe ditch outlet pipe 

U. Reguired Action: Implement long tenn 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: 
• 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. Reguired Action: Implement institutional controls to prevent residential development, domestic 
well construction, disruption of dry-closure caps, and swimming. 

Response Implemented: 

l. Institutional Controls being implemented are: 
• Long term management including conservation easement 
• A county pennit development system, preventing residential development at the Warm 

Springs Ponds (designated for recreational and open space use only) 
• 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. 
@ Signs posted to ban swimming. 

7.2 Response Actions Satisfy Requirements for Construction 

Response actions summarized in Section 7. l 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, I 995. 
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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 tilis 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 II1onitoring 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 er.tensive. The most 
comprehensive description of performance requirements is presented in the two records of decision. 
See Attachment to Part Il of the September 1990 Record of Decision and Attachment 2 to Part Il of 
the June 1992 Record of Decision. Within these two attachments the following major categories of 
requirements are described: 

a. Requirements for water conservation and flood control projects, including such 
projects intended for pollution abatement; 
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b. 

c. 

d. 

e. 

Requirements for dikes, berms, embankments, impounding reservoirs, and other 
watercourse improvements; 

Requirements pertaining to protection of flood ways up to the l 00-year return interval 
flow; 

Requirements for and limitations on construction of projects w~thin a 100-year 
floodplain, including consideration for wildlife enhancements; 

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

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

g. 

h. 

Requirements for hazardous substances during construction; and 

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 
he:e. 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. l, in addition to comparing required actions with responses 
implemented, provides a comprehensive checklist of constructed features that need to be inspected 
on a regular 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 berms; 
b. hydraulic structures, including gates, orifice plates, trash racks, and weirs; 
c. wet and dry closure cells; 
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d. 
e. 
f. 

water conveyance structures and channels; 
embankment monitoring devices and staff gages; and 
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 the main berms, 
through which seeps had developed. 

The annual dam safety inspection for 19~8 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 A I 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. Description Comments Schedule 

Wave Erosion on Upstream Regrade, place Type A and Fall 1997 
Slope - Figure 97-6-11 Riprap 
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 comer (30, 
4,NE). 
Sparse Trees on Upstream Slope FWR71028 Fall 1997 
- Some trees were noted on the 
upstream slope of Pond 3 Dike. 
It is recommended that they be 
removed. 

Erosion Rills on Downstream Place top soil and Fall 1997 
Slope - Erosion rills were noted revegetate. 
near the east abutment on the 
downstream side of the road (30, 
3, SE). 
Willows in Bypass Spillway - FWR71028 Fall 199, 
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). 

Exposed Geo-fabric Near the Place top soil and Fall 1997 
Toe on East End of Hog Hole revegetate. 
Pond - Figure 97-6-7 shows the 
exposed geo-fabric. 
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Table Al Q New Maintenance and Monitoring Recommendations 

No. No. Description Comments Schedule 

Pond 3 cont.: 

97M-5 Rodent Holes on Downstream FWR71028 Fall 1997 
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 ,. 
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observed at a location 
approximately 6 % telephone 
poles east of east outlet, at the 
toe (30, 3, NW). These holes 
will be filled in. -en 
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97M-6 Erosion on Access Road - Repair/Restore Fall 1997 
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 1 SO feet 
west of the corner (30, 4, NE). 

Pond 3 Approach Channeft 

97R-9 Cutting Along Toe of Place top soil and Fall 1997 
Downstream Slope on East Dike revegetate. 
- 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 

Cl'1 
~ 
(j 

should be repaired. 
97R-10 Channelfzation on Downstream Place top soil and Fall 1997 

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

( ·/ 
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Table Al u New Mmintenance and Monitoring Recommendations 

No. I No. Description Comments Schedule -Pond 3 Inlet Channel 
97R-22 Cracking on Crest of East Dike - Repair/Restore Fall 1997 

Surface cracking was observed 
on the west side of the crest of 
the east dike, just downstream of 
the water treatment plant. 

97R-23 Erosion of side of channel, Partial repair made in Fall 1997 

(formerly 95-19). 1997. Extend riprap down 
to first baffle on east side 
of channel. 

Pond 3 Bypass Spillway 

97R·29 Potential for Channel Erosion Repair/Restore Spring 1998 
Downstream of Spil!way - 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). 
97R-30 Willows noted near the intake FWR71028 Fall 1997 

structure should be removed. 
97M-32 Soil-Cement Erosion ~ It was Repair/Restore Fall 1997 

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

97M-33 Gully Formation - A gully is This will be addressed as Spring 1998 
forming on the dike immediately part of the 1998 
south of the Spillway, as shown Revegetation Program. 
in Figure 97-3-12. 

97M-34 Erosion Along West Edge of This will be addressed as Spring 1998 
Structure, (see narrative), part of the 1998 
formerly 96-11 ). Revegetation Program. 

··----· .. t"'"'~------ l. 
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Table Al - New Maintenance and Monitoring Recommendations 

No. No. Description Comments Schedule 

Pond 3 Inlet Dry Closure 

97R-17 Sparse Vegetation at the Pond 3 FWR71027 Fall 1997 
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. 

Pond 3 East Outlet Works 

97M-35 Crack in Concrete Impact Basin FWR71028 Fall 1997 
- 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. 

Pond 3 Upper Siphon 

97R-34 Flow Obstruction at Upper FWR71028 Fall 199'7 
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. 

11111 
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No. 

Pond2 

97R-1 

97R-2 

97R-3 

No. Description Comments Schedule 

Upstream Embankment Erosion Regrade, place Type A and Fall 1997 
(see Figures 97-6-1 and 97-6-3) Riprap 
- Wave and/or ice action has 
eroded p01tions of the upstream 
side of the embankment. 
Moderate to severe vertical cuts 
were noted on the we.st 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. 

Erosion Rills on Crest and Regrade, place Type A Fall 1997 
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). 
Erosion at Spillway and Outlet - Regrade, place Type A Fall 1997 
Erosion was noted at the n01th 
side of the culvert near the road 
and on the downstream sides of -
the roads on the west side of the 
sampling building. 
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Table Al - New Maintenance and Monitoring Recommendations 

No. No. Description Comments Schedule 

Pond2 

97R-4 Soil Accumulation at Drop Inlet FWR71028 Fall 1997 
- The soil that has accumulated 
on the top of the walls of the 
drop inlet stop logs should be 
removed. 

97M-1 Excessive Vegetation on Regrade, place Type A and Fall 1997 
Upstrerun Slope of Pond 2 Riprap 
Dam/Uike - 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. '. 

Pond 2 Inlet Channel 

97R-24 Erosion on Upstream Slopes of Regrade, place Type A and Fall 1997 
West and East Channel Dikes - Riprap 
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, l, NE). 

97R-25 Erosion on Upstream Slope of Regrade, place Type A and Fall 1997 
Dike Between East Wildlife Riprap 
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, l, NE). ---

c'__ __ 

.u 



() Table Al - New Maintenance and Monitoring Recommendations 

No. No. Description Comments Schedule 

Pond 2 Wet Closure Outlets 

97R-31 Weed Removal along Outlet FWR7I028 Fall 1997 
Structure between WWC and 
Pond 2 West Outlet - Weeds 
along the metal walkway at the 
outlet structure (30, 1, NE) need 
to be removed. 

97R-32 Wooden Tie Removal from FWR71028 Fall 1997 
Outkt 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 should 
be removed. 

97R-33 Seepage below structure, Monitor Quarterly 
(formerly 96-16). 

97M-37 Water leaking beneath stop logs FWR 71028 Fall 1997 ( ) 
'.. . ._.~--

due to debris between lowermost 
-

log and seal on Outlet #1 
(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. 
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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-l 1 Erosion on Upstream 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 
was noted about l 00 feet south 
of the end of the dike where a 
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 
WWC and the EWC sides. 
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Table Al - New Maintenance and Monitoring Recommendations 

No. No. Description Comments Schedule 

Pond 2 Flow Measurement Weir 
97M-36 Seepage around Wing Walls - Monitor Quarterly 

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. 

Pond 1 

97R-14 Erosion on Upstream Slope of Regrade, place Type A and Fall 1997 
Pond 1 Dike - Erosion was noted Ripra11 
of the upstream slope of the 
Pond 1 Dike (19, 2, NE). 

97R-15 Channelization on Downstream Place top soil and Fall 1997 
Slope - Channelization was revegetate. 

(~_,. ) 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. -
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Table Al - New Maintenance and Monitoring Recommendations 

No. No. De11cription Comments Schedule 

Pond 1 cont.: 
97R-16 Channelization on Downstream Place top soil and Fall 1997 

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

97R-35 Channelization in Soil-Cement FWR71027 Fall 1997 
on Downstream Side of 
Spillway - As shown in Figure 
97-1-7, channelization has 
occurred on the downstream 
slope below the emergency 

(_j 
spillway, (formerly Item No. 95-

i 15). 
97M-17 Erosion on Upstream Slope of Regrade, place Type A and Fall 1997 

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

97M-18 Erosion on Upstream Slope of Regrade, place Type A and Fall 199, 
South Wet-closure Dike Below Riprap 
Pond l - An erosion gully was 
noted on the upstream slope at 
the northeastem corner of the 
south cell dike. 

Mill-Willow By1>ass 
1-..' 

97R-18 Bank Erosion Along Mill- Repair/Replace Early Spring 
Willow Bypass, (see narrative). 1998 

97R-19 Channel Cutting in Mill-Willow Repair/Replace Early Spring 
Bypass, (see narrative). 1998 

j J 
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Table Al - New Maintenance and Monitoring Recommendations 

No. No. Description Comments Schedule 

Mill-Willow Bypass cont.: 

97M-I9 Channel Erosion • Channel Repair/Replace Early Spring 
erosion was noted both upstream. 1998 
of the first siphon and on the 
outside of the meander near 
Station l 6S+OO. Both areas 
should be examined and 
considered for repair. ,. 97M-20 Channel Cutting - Channel Repair/Replace Early Spring 

a cutting was observed between 1998 

ii the pond and the Bypass, near -z -
Station 28+00. This area is just 
to be monitored. Channel 

(A 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. . -

m 97M-21 Back Current near Station 55+00 Repair/Replace Early Spring 

~ m n 
0 
:a 
~ 

- The back current in this area 1998 
does not appear to be very 
erosive but should be monitored. 

97M-22 Exposed Pipe - The upper siphon Monitor Quarterly 
pipe was exposed on the stream 
bottom. This problem is not of 
great concern but should be 
monitored. 

Cl) 

~ {.i Groundwater Interception Trench 
("'.) 97M-29 Monitor the vegetation along the Monitor Quarterly 

bank (See Figures 97-1-12 
through 97-1-16) . 

. Pump Back Pipeline Outlet 

97R-27 Erosion in channel above pipe Repair/Restore Fall 1997 

outlet 

97M-30 Monitor the cattail growth in the Monitor Quarterly 
area and remove as necessary . 
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Table Al a New Maintenance and Monitoring Recommendations 

No. No. Description 

Lower Silver Bow Creiek 

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 (Sel! 
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 

Comments 

Repair/Replace 

Schedule 

Early Spring 
1998 

l/ , the meander. 
__ . .>,-97--M-c--2-5----+-G:-r-a_v...,el~B-ar_D_o_wn_s_t_re_am_o_f.,,..B---en_d.,.. .. ;------M.,...o_n...,.it_o_r _____ ....,.S_e_as_o_n_a'"'"lly---1 

97R-20 

10, (see Na1Tative). 

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). 

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). 

Repair/Replace 

FWR71025 

Early Spring 
1998 

Fall 1997 

~--.-
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Table A2 - Status of Ongoing Monitoring Items 

No. No. Description Comments 

Pond3 

97M-3 Seepage at toe 700 feet east of No change in seepage 
the East Outlet Structure, characteristics in 1996 or 
(formerly 95-5). 1997. 

95-7 Possible seepage at toe near No change in seepage 
Piezometer AH-A26. characteristics in 1996 or 

1997. 

Pond 3 Bypass Spillway 

95-27 Cracking and chipping of outlet Not inspected in 1996 or 
pipe interior lining 1997. 

Pond 3 Inlet Approaches for Outlet Works 

97M-26 Channel Erosion - Some slight Continue to Monitor 

erosion was noted on the right 
side of the channel, about 30 feet 
downstream. ---

Pond 3 Inlet Structure 

97R-28 Cracking and spalling of Some increased spalling 
structural concrete, (formerly along trash rack due to 
95-26). cleaning. 

97M-31 Crack in Soil-Cement on Monitor 
Upstream Side of Inlet Structure 
- The crack is located at the very 
west end of the inlet structure. 
The loose material will be 
removed and replaced with 
concrete, (formerly Item No. 95-
20). 

Schedule 

Continue 
quarterly 
monitoring. 

Continue 
annual 
monitoring. 

Continue 
annual 
monitoring 

Quarterly 

Continue 
annual 
monitoring 

Quarterly 

_J 
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Table Al - Status of Ongoing Monitoring Items 

No. No. Description Comments 

Pond 3 Approach Channel 

97M-7A Crack/potential sloughing, Monitor-rebuild if sloughs 
(formerly 95-9). 

97M-7B Loose Material on Crest and Monitor-rebuild if sloughs 
Downstream Slope of Overflow 
Spillway - An approximately 
1/2" = 1" trJck 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). 

Pond 3 Inverted Siphon Outlet Channel 

95-32 Sediment plugging channel and Dredge channel and clean 
pipe pipe. 

'·-

Pond2 

97M-2 Seepage at downstream Seepage not detected in 
embankment near ST A 48+00. 1996 or 1997. 

Seepage at downstream 
embankment toe between Toe 
Drains 142 and 155, (fonnerly 
95-2 and 95-3. 

Pond 2 West Wet-Closure Dike 

97M-8& Wave or Ice Erosion (formerly Partial repair made in NE 

97M-9 Item No. 95-11 ). comer in 1997. 

Pond 2 Wet-Closure Outlets 

95-28 Settlement of Outlet #3 No significant change in 
1996 or 1997. 

j .----· I 
. ' --·c·o·-".'==="': .~· :":'~J7i;j?l~-1)Pi!!i.la"!~":'..~~.:._;;.::::_· ~-~fr .. ~c-·'="·-···~,;z.~ 
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Schedule 

Quarterly 

Quarterly 

Prior to spring 
1998 

Continue annual 
monitoring for 
change in flow 
rate or sediment 
discharge 

Continue annual 
monitoring 

Continue annual 
monitoring 
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Table A2 - Status of Ongoing Monitoring Items 

No. Description Comments 

Pond 2 Outlet Drop Structure 

95-31 Water flowing between culverts at base No significant 
change in 1996 or 
1997. 

Pond 2 Inlet Channel 

97M-27 Rut on Crest of North Dike between WWC and No significant 
Pond 3 West Outlet Channel. change in 1996 or 

1997. 

Pond 1 

97M-16 Crack in upstream crest, (former 96-5). Monitor 

Pond 1 Dry Closure 

96-7 Water in NE comer Monitor, no 
ponding was 
observed during 
1997 inspection. 

95-16 Salt deposits on cover. ·-·- No salt deposits 
found 

Mill-Willow/Silver Bow Cnek Divider Dike 

97M-14 Embankment erosion/slumping at Stations No significant 
50+00, 52+50 and 62+25, (formerly 95-12). change in 1996 or 

1997. 

97M-15 Benching on the north side of the embankment No significant 
near the gate - Near the north end of the change in 1996 or 
MW/SBC Divider Dike, on ht north side of the 1997. 
embankment, there is benching on the slope. 

Et 

Schedule 

Continue 
annual 
monitoring 

Continue 
annual 
monitoring 

Quarterly 

Yearly 

Continue 
annual 
monitoring 

Continue 
annual 
monitoring 

Continue 
annual 
monitoring 
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Table A2 - Status of Ongoing Monitoring Items 

No. Description I Comments 

Wildlife Pond Dikes 

95~13 Low dike freeboard No significant change 

Groundwater Interception Trench 

97M-28 Accumulation of iron precipitation on No significant change 
channel floor. Erosion 
gullies/s,:,~page, (formerly 95-21 & 
95-22). 

Soil-Cement Toe Drain ·--

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

Schedule 

Continue 
annual 
monitoring 

Continue 
annual 
monitoring to 
verify trench 
bottom 
maintains 
porosity. 
Continue 
annual 
monitoring of 
erosion/seepag 
e 

Continue 
annual 
monitoring 
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7.3.2 Groundwater 
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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 treatment bendits 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. l 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 promulgated 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 
Cadmium 
Chromium 
Lead 
Mercury 
Nitrate (N) 

0.050 mg/I 
0.010 mg/I 
0.050 mg/I 
0.050 mg/I 
0.002 mg/I 

10.0 mg/I 

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/I total a1·senic. 

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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At such time as the pump-back system is deemed by EPA to be no longer needed, the points 
of compliance for ground water will shift to the south, or up gradient side of the interception trench. 
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 area, when ARCO 
demonstrates th;,t 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 fl ve 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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Constituent 
Gradient to Trench 
!Nitrate/Nitrite as N 

Sulfate 

Arsenic, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dfasolved 
Iron, Dissolved 
Lead, Dissolved 
Mercury, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
Zinc, Dissolved 

r .. -stituent 

Gradient to Trench 
Nitrate/Nitrite as N 
Sulfate 

Arsenic, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Iron, Dissolved 
Lead, Dissolved Ecuiy, Dissolved 

elenium, Dissolved 
Iver, Dissolved 
me, Dissolved 

t!t z 3 '' 

Table P-01. 
Wann Springs Ponds 

Gmundwater Monitoring Piezometer P-01 
Water Quality Summary 

Samoline Date 
Units 5/30/95 12/27/95 6/7/96 

(ft/ft) 0.0341 0.0647 0.0619 
mg/L asN 0.10 <0.05 <0.05 

mg/Las S04 1110 496 293 

mg/Las As 0.005 0.001 0.005 
mg/Las Cd <0.0001 <0.0001 <0.0001 
mg/Las Cr 0.013 <0.009 <0.008 
mg/Las Cu 0.009 
mg/Las Fe 0.839 
mg/Las Pb <0.JOl <0.001 0.001 
mg/Las Hg <0.0001 <0.0001 0.0001 
mg/Las Se <0.001 
mg/Las Ag <0.004 
mg/I, as Zn 0.064 

Table P-02. 
Warm Springs Ponds 

Gl'Oundwater Monitoring Piezometer P-02 
Water Quality Summary 

12/30/96 

0.0645 
<0.05 

248 

0.010 
<0.0001 

<0.009 
0.005 
0.684 

<0.001 
0.0002 
<0.001 

0.001 
0.053 

Samoline Date 
Units 5/30/95 12/27/95 6/7/96 12/30/96 

(ft/ft) 0.0346 0.0296 0.0324 0.0309 
mg/L asN 0.79 0.15 0.78 <0.05 
mg/Las S04 173 784 562 399 

mg/Las As 0.005 <0.001 0.003 0.009 
mg/Las Cd 0.0079 0.0066 0.0027 0.0016 
mg/Las Cr <0.008 <0.009 <0.008 <0.009 
mg/Las Cu 0.010 0.008 
mg/Las Fe <0.016 0.033 
mg/Las Pb <0.001 <0.001 0.001 <0.001 
mg/Las Hg <0.0001 <0.0001' <0.0001 0.0001 
mg/Las Se <0.001 0.001 
mg/Las Ag <0.004 0.002 
mwLasZn 1.12 0.851 

6/26/97 
0.0538 
<0.05 

234 

0.005 
<0.0001 

<0.009 
0.002 
0.595 

<0.001 
<0.0001 

<0.001 
<0.001 

0.039 

II 
6/26/9711 

0.0179 
0.92 

213 

0.002 
0.0014 
<0.009 

0.020 
<0.009 
<0.001 

<0.0001 
<0.001 
<0.001 

0.443 
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Constituent 

Gradient to Trench 
Nitrate/Nitrite as N 
Sulfate 

Arsenic, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Db:.0lved 
Iron, Dissolved 
Lead, Dissolved 
Mercury, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
Zinc, Dissolved 

TableP-03. 
Warm Springs Ponds 

Groundwater Monitoring Piezometer P-03 
Water Quality Summary 

Sampling Date 
Units 5/30/95 12/27/95 6/7/96 12/30/96 

(ft/ft) ... 0.0298 0.0810 0.0719 0.0752 
mg/LasN <0.05 0.13 <0.05 <0.05 

mg/Las S04 1190 661 348 239 

mg/Las As 0.003 <0.001 0.011 0.023 
mg/Las Cd *0.0353 *0.0295 0.0036 0.0011 
mg/Las Cr <0.008 <0.009 0.012 <0.009 
mg/Las Cu 0.052 0.033 
mg/Las Fe 0.069 <0.012 
mg/Las Pb O.G .12 <0.001 0.001 0.002 
mg/Las Hg <0.0001 <0.0001 <0.0001 0.0002 
mg/Las Se <0.001 0.001 
mg/Las Ag <0.004 0.002 
mw'L as Zn 0.179 0.091 

* Denotes values which would have exceeded performance standards, had mterception 
and pump-back system not been in place. 

Constituent 
Gradient to Trench 
Nitrate/Nitrite as N 
Sulfate 

Arsenic, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Iron, Dissolved 
Lead, Dissolved 
Mercury, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
Zinc, Dissolved 

Table P-04. 
Warm Springs Ponds 

Groundwater Monitoring Piezometer P-04 
Water Quality Summary 

Samplin2 Date 
Units 5/30/95 12/27/95 6/7/96 12/30/96 

(ft/ft) 0.0169 0.0128 0.0185 0.0139 
mg/LasN <0.05 <0.05 0.09 <0.05 
mg/Las S04 860 874 754 735 

mg/Las As 0.003 <0.001 0.004 0.007 
mg/Las Cd 0.0003 0.0002 0.0002 <0.0001 
mg/Las Cr <0.008 <0.009 <0.008 <0.009 
mg/Las Cu 0.005 0.003 
mg/Las Fe <0.016 <0.012 
mg/Las Pb <0.001 <0.001 0.001 <0.001 
mg/Las Hg <0.0001 <0.0001 0.0001 0.0002 
mg/Las Se <0.001 <0.001 
mg/Las Ag <0.004 0.002 

<0.009 0.027 -- =o 
._pw'L as Zn 

6/26/9i 

0.0590 
<0.05 

232 

*0.063 
0.0025 
<0.009 

0.029 
0.133 

<0.001 
0.0001 
<0.001 
<0.001 

0.064 

.) 

6/26/97 
0.0230 
<0.05 

814 

<0.001 
0.0002 
<0.009 

0.004 
<0.009 
<0.001 
0.0001 
<0.001 
<0.001 
<0.008 
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Constituent 
Gradient to Trench 
Nitrate/Nitrite as N 

Sulfate 

Arsenic, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Iron, Dissolved 
Lead, Dissolved 
Mercury, Dissolved 
Selenium:-Dissolved 
Silver, Dissolved 
Zinc, Dissolved 

(j 

••"'r"j 

Constituent 
Gradient to Trench 
Nitrate/Nitrite as N 

Sulfate 

\;.: 
Arsenic, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Iron, Dissolved 
Lead, Dissolved 

G. Mercmy, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
Zinc, Dissolved 

TableP-05. 
Wann Springs Ponds 

Groundwater Monitol'ing Pie-zometer P-05 
Water Quality Summary 

Samplin2 Date 
Units 5/30/95 12/27/95 6/7/96 

(ft/ft) 0.0263 0.0619 0.0629 
mg/L asN <0.05 <0.05 <0.05 

mg/Las S04 1190 953 360 

mg/Las As 0.003 0.002 0.011 
mg/Las Cd 0.0005 0.0002 0.0003 
mg/Las Cr <0.008 <0.009 0.012 
mg/Las Cu 0.009 
mg/Las Fe 0.026 
mg/Las Pb <0.001 <0.001 <0.001 
mg/Las Hg <0.0001 <0.0001 0.0002 
mg/Las Se <0.001 
mg/Las Ag <0.004 
mg/Las Zn <0.009 

Table P-06. 
Warm Springs Ponds 

Groundwater Monitoring Piezometer P-06 
Water Quality Summary 

12/30/96 
0.0584 
<0.05 

941 

0.017 
<0.0001 

<0.009 
0.002 

<0.012 
0.001 

0.0001 
0.002 
0.002 
0.011 

Sampling Date 
Units 5/30/95 12/27/95 6/7/96 12/30/96 

(ft/ft) 0.0139 0.0093 0.0130 0.0110 
mg/LasN 0.09 <0.05 0.26 <0.05 
mg/Las S04 318 587 255 546 

mg/Las As 0.004 0.003 0.004 0.011 
mg/Las Cd 0.0003 0.0001 0.0003 <0.0001 
mg/Las Cr <0.008 <0.009 0.008 <0.009 
mg/Las Cu 0.007 0.004 
mg/Las Fe <0.016 <0.012 
mg/Las Pb <0.001 <0.001 <0.001 <0.001 
mg/Las Hg <0.0001 <0.0001 0.0001 0.0002 
mg/Las Se <0.001 <0.001 
mg/Las Ag <0.004 0.001 

... ~~as Zn <0.009 <0.010 

6/26/97 

0.0580 
<0.05 

368 

0.021 
0.0001 
<0.009 

0.006 
<0.009 
<0.001 

<0.0001 
<0.001 
<0.001 
<0.008 

6/26/97 
0.0170 

0.99 

165 

0.004 
0.0001 
<0.009 

0.006 
<0.009 
<0.001 

<0.0001 
<0.001 
<0.001 
<0.008 
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Constituent 
Gradient to Trench 
Nitrate/Nitrite as N 
Sulfate 

Arsenic, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dl.;solved 
Iron, Dissolved 
Lead, Dissolved 
Mercury, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
Zinc, Dissolved 

(,1 

Constituent 
Gradient to Trench 
Nitrate/Nitrite as N 
Sulfate 

Arsenic, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
iron, Dissolved 
Lead, Dissolved 

(. Mercmy, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
Zinc, Dissolved 

TableP-07. 
Warm Springs Ponds 

Groundwater Monitoring Piezometer P-07 
Water Quality Summary 

RP 

Sampling Date 
Units 5/30/95 12/27/95 6/7/96 

(ft/ft) 0.0189 0.0192 0.0223 
mg/LasN 0.05 <0,05 <0.05 

mg/Las S04 765 717 537 

mg/Las As 0.009 0.007 0.008 
mg/Las Cd 0.0002 <0.0001 0.0001 
mg/Las Cr <0.008 <0.009 <0.008 
mg/Las Cu 0.007 
mg/Las Fe 4.87 
mg/Las Pb 0.J02 <0.001 <0.001 
mg/Las Hg <0.0001 <0.0001 <0.0001 
mg/Las Se <0.001 
mg/Las Ag <0.004 
mwi,asZn 1.01 

Table P-08. 
Warm Springs Ponds 

Groundwater Monitoring Piezometer P-08 
Water Quality Summary 

12/30/96 

0.0213 
<0.05 

750 

0.010 
<0.0001 
<0.009 

0.005 
4.93 

0.001 
<0.0001 

<0.001 
0.002 
0.961 

Sampling Date 
Units 5/30/95 12/27/95 6/7/96 12/30/96 

(ft/ft) 0.0118 0.0014 0.0098 0.0085 
mg/LasN 1.09 <0.05 2.22 <0.05 

mg/Las S04 262 160 175 157 

mg/Las As 0.004 <0.001 0.004 0.011 
mg/Las Cd 0.0011 0.0002 0.0006 <0.0001 
mg/Las Cr <0.008 <0.009 0.013 <0.009 
mg/Las Cu 0.016 0.004 
mg/Las Fe <0.016 0.066 
mg/Las Pb <0.001 <0.001 <0.001 0.002 
mg/Las Hg <0.0001 <0.0001 0.0001 0.0002 

mg/Las Se <0.001 <0.001 
mg/Las Ag <0.004 0.001 
mg/Las Zn 0.057 0.041 

.. --,•··-···--'; ... c"C:':C~;::-c-~,---1''f"""F"''t~el':y:._..l-.. -,, ·:· · -"", 
lfil~li1~il}i0ilikt 

6/26/97 
0.0230 
<0.05 

650 

0.004 
<0.0001 

<0.009 
0.007 

4.69 
<0.001 

<0.0001 
<0.001 
<0.001 

0.823 

6/26/97 

0.0132 
4.21 

365 

<0.001 
0.0005 
<0.009 

0.023 
<0.009 
<0.001 

<0.0001 
<0.001 
<0.001 

0.062 



C'.\ 
) _,, 

"onstituent 
Gradient to Trench 
Nitrate/Nitrite as N 

Sulfate 

Arsenic, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
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Copper, Dissolved 
Iron, Dissolved 
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Mercury, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
Zinc, Dissolved 
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Table P-09. 
Warm Springs Ponds 

Ga·oundwater Monitoring Piezometer P-09 
Water Quality Summary 

Sampling Date 
Units S/30/95 12/27/95 6/7/96 12/30/96 

(ft/ft) 0.0096 0.0078 0.0104 0.0099 
mg/LasN <0.05 <0.05 <0.05 <0.05 

mg/Las S04 612 613 687 725 

mg/Las As 0.005 0.003 0.005 0.006 
mg/Las Cd <0.0001 <0.0001 0.0001 <0.00'.)1 
mg/Las Cr 0.009 <0.009 <0.008 <0.009 
mg/Las Cu 0.003 0.003 
mg/Las Fe 0.171 0.231 
mg/Las Pb <0.001 <0.001 0.001 0.002 
mg/Las Hg <0.0001 <0.0001 0.0001 0.0003 
mg/Las Se <0.001 <0.001 
mg/Las Ag <0.004 0.002 
mg/Las Zn 0.158 0.192 

6/26/97 

0.0089 
<0.05 

655 

0.002 
0.0001 
<0.009 

0.005 
0.225 

<0.001 
<0.0001 

<0.001 
<0.001 

0.176 
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Warm Springs Ponds 
Groundwater Monltori~g Piezometer P-12 

Water Quality Summary 

Sampling Date 
Constituent Units 10/2/95 11../27/95 

Alkalinity m,r,/L as CaC03 208 211 

Hardness Calculation mg/L as CaC03 358 
Nitrate/Nitrite as N mg/Las N <0.05 <0.05 
TSS mg/L 48.0 10.0 
TVS mg/L 17.0 <4 
Sulfate mg/Las S04 164 193 
Turbidity NTUs 64 53.4 

Arsenic, Total Recoverable mg/Las As 0.004 0.005 
Cadmium, Total Recoverable mg.IL as Cd 0.0005 0.0004 
Chromium, Total Recoverable mg/Las Cr <0.010 <0.009 
Copper, Total Recoverable mg/Las Cu 0.051 0.009 
Iron, Total Recoverable mg/Las Fe 5.38 4.97 
Lead, Total Recoverable mg/Las Pb <0.001 <0.001 
Mercury, Total Recoverable mg/Las Hg <0.0002 <0.0001 
Selenium, Total Recoverable mg/Las Se 
Silver, Total Recoverable mg/Las Ag 
Zinc, Total Recoverable mg/Las Zn 0.378 0.356 

Arsenic, Dissolved mg/Las As 0.004 0.005 
Cadmium, Dissolved mg/Las Cd 0.0004 0.0003 
Calcium, Dissolved mg/Las Ca 122 
Chromium, Dissolved mg/Las Cr <0.010 <0.009 
Copper, Dissolved mg/Las Cu 0.003 <0.002 
Iron, Dissolved mg/Las Fe 4.52 4.47 
Lead, Dissolved rng/L as Pb <0.001 <0.001 
Magnesium, Dissolved mg/Las Mg 12.9 
Mercury, Dissolved mg/Las Hg <0.0002 <0.0001 
Selenium, Dissolved mg/Las Se 
Silver, Dissolved mg/Las Ag 
Zinc, Dissolved 11:)wl as Zn 
-- -~- #£c:l/#:f#-!i_!I,_~~, 

0.302 0.366 

File: Sbrown2; Sheet: P12; Date: 5/12/98 

3/27/96 

200 

363 

<0.05 
7 

<4 
191 

45.6 

0.008 
0.0005 
<0.008 

0.050 
4.80 

0.001 
<0.0001 

0.343 

0.005 
0.0005 

<0.008 
0.025 

4.24 
0.001 

<0.0001 

0.300 
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Constituent Units 
Alkalinity mg/Las Ca003 

Hardness Calculation mg/Las Ca003 

Nitrate/Nitrite as N mg/LasN 
TSS mg/L 
rrvs mg/L 

Sulfate mg/Las S04 

Turbidity NTUs 

Arsenic, Total Recoverablo mg/Laski 
Cadmium, Total Recoverable mg/.T, Bil Cd 
Chromium, Total Recoverable . mg/L as Cr 

~ 
a 

Copper, Total Recoverable mg/Las Cu 
Iron, Tollll Recoverable mg/Les Fe 
Lend, Total Recoverable mg/Las Pb 

~ 
!!WI! 

Mercury, Total Recoverable mg/Las Hg 
Selenium, Total Recoverable mg/Las Se 

z 
llil!l:II 

Silver, Total Recoverable mg/Les Ag 
Zinc, Total Recoverable mg/.1,asZn 

fill 
rml 

= 
,,. 
L1 

~ -
Arsenic, Dissolved mg/Laski 
Cadmium, Dissolved mg/Las Cd 
Calcium, Dissolved mg/Las Ca 
Chromium, Dissolved mg/Las Cr 
Copper, Dissolved mg/Las Cu 
Iron, Dissolved mg/Las Fe 

< 
fni1 

Lead, Dissolved mg/Las Pb 
Magnesium, Dissolved mg/Las Mg 
Mercury, Dissolved mg/Las Hg 

~ . 
m n 

Selenium, Dissolved mg/Las Se 
Silver, J)issolved mg/Las Ag 
iZinc. Dissolved mllll as Zn 
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W1.nn Springs Ponds 
Groundwater Monitoring Piewmeter P-14 

Water Quality Summary 

S111111>Hn2Date 
5/3019! lOfl/95 12f.27/9S 3/27/96 617/96 9/27/96 

176 212 184 168 168 164 

318 474 317 303 
<O.OS O.S6 <O.OS 0.06 0.27 <0.05 

57.0 40 <4 <4 <4 <4 
<4 IS <4 <4 4 <4 

166 367 124 178 150 132 

39 23 1.04 1.19 1.44 0.82 

0.004 0.002 <0.001 0.003 0.004 
0.0004 0.0006 0.0003 0.0005 0.0005 
<0.008 <0.010 <0.009 <0.008 <0.008 

0.004 0.053 <0.002 0.010 0.009 
0.088 1.03 0.057 0.042 0.120 

<0.001 <0.001 <0.0"\ 0.002 <0.001 
0.0001 <0.0002 <O.OOul <0.0001 0.0001 

<0.001 
0.004 

0.10S 0.199 0.100 0.120 0.128 

0.003 <0.001 <0.001 0.001 0.005 
0.0004 0.0005 0.0003 o.ooos 0.0006 

98.6 14S 90.7 
<0.008 <0.010 <0.009 <0.008 0.013 

0.004 0.005 0.003 0.012 0.010 
<0.021 <0.019 <0.014 <0.016 <0.016 
<0.001 <0.001 <0.001 0.001 <0.001 

17.S 27 18.S 
<0.0001 <0.0002 <0.0001 <0.0001 0.0001 

<0.001 
<0.004 

0.108 0.165 0.101 0.105 0.104 

I 
e-,.*~--~-·-"'"~---~;,,:, 

J&L Ji! 

12/30/96 3/8/97 6n.6/97 9/19/97 

ISO 174 168 188 

328 283 

<0.05 0.47 1.28 0.11 
4 8 15 7 
4 8 <4 <4 

ISi 165 162 147 

0.52 2.83 0.44 5.68 

0.010 0.008 0.001 0.003 
0.0003 O.CO!O 0.0003 0.0004 
<0.009 <0.009 

0.004 0.010 0.005 0.003 
0.018 0.405 0.054 0.165 
0.001 0.003 <0.001 0.002 

0.0001 0.0001 <0.0001 <0.0001 
0.002 0.005 <0.001 

<0.001 0.005 <0.001 
0.090 0.138 0.096 0.095 

0.012 0.006 0.002 <0.001 
0.0003 0.0008 0.0004 0.0004 

88.6 98.l 
<0.009 <0.009 0.003 

0.005 0.008 0.004 
<0.012 <0.012 <0.009 <0.024 

0.001 0.003 <0.001 0.003 
18.2 20.1 

0.0002 0.0001 0.0002 <0.0001 
<0.001 0.005 <0.001 

0.001 0.002 <0.001 
0.105 0.123 0.084 0.098 
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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 controls, 
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 constrncted as designed; however, after constrnction, monitoring showed 
the hydraulic control gradient to be incomplete. Slightly down gradient from the Pond 2 discharge 
strncture, 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 incompitte 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 l 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, 
perfonnance standards monitoring of Pond 2 outflows (SS-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 fadlity (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 reqnirements and effluent 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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(SS-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 points. 

Tier I standards became effective when the first administrative order for remedial design and 
remedial action became effective: October 2.:,, 1991. Tier I standards remained in effect until 
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 II 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 
in Table 5 is shown as 0.026 mg/1 and the monthly average standard is 0.017 mg/I. These values are 
based on a water hardness of 150 mg/I. As water hardness decreases, the standard becomes more 
stringent; such that at a hardness of 100 mg/1 the daily maximum standard for total recoverable 
copper is 0.018 mg/I and the monthly average standard is 0.012 mg/I. 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/I. 

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. 

66 

k.-.--· 



)jll 
a 
ii: -z -en 
~ 

= -< m 
~ m 
(l 
~ 
~'1 
~ 

'(JfJ. 

~ 
~ 

·, .. 

Water Hardness 

100 mg/I 
130 mg/I 
160 mg/i 
200 mg/l 

Pefonnance Standard (rngll) 
Copper Zinc 

Daily Monthly Daily Monthly 

0.018 0.012 
0.023 0.015 
0.028 0.018 
0.034 0.021 

0.12 0.11 
0.15 0.13 
0.17 0.16 
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., February 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 
concentrations leaving Pond 2 during the four-year period from October 1991 through October 1995 
met their corresponding daily performance standard l 00 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 wate1 
leaving Pond 2 met their c01Tesponding 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. Reff'r 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 Performance Compared to Tier II Daily Standards 

On October 25, 1995, and continuing through October 24, 1997, more stringent Tier II 
perfonnance 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 
COU'esponding daily standard 97% of the timt; zinc met the daily standard 89% of the time; arsenic 
74% of the time; and copper 72% of the time. Refer also to the graphs and one-page summaries for 
regulated constituents in Section 7.4.3.6. 

7.3.3.4 Performance Comi>ared to Tier II Monthly Standards 

A comparison of calculated monthly concentrations of the regulated c0nstituents with 
monthly Tier II p~ 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 II period. Iron 
and mercury each failed to meet theircorrespondiPo; 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. 

7.3.3.5 Annual Minimum, Maximum and A vei'age Concentrations 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/1 and 1.755 mg/I, and the maximum outgoing concentrations were between 0.033 mg/I and 0.554 
mg/I. The average incoming copper concentrations were between 0.087 mg/I and 0.262 mg/I, and 
the average outgoing copper concentrations were between 0.019 mg/I and 0.058 mg/I. 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 II period. Total recoverable copper 
concentrations leaving the ponds, having failed to meet the monthly Tier II standard more than one­
third of the time, averaged 0.034 mg/I to 0.037 mg/1 dming these two years. The monthly average 
standard was at that time between 0.020 mg/I and 0.028 mg/I, depending upon water hardness. 
Average incoming copper concentrations during 1996 and 1997 were, respectively, 0.162 mg/I and 
0.262 mg/I. 

Minimum, maximum and average influent and f 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 i: SAMPLING AND ANALYSIS TECHNIQUES 

11 Sampling and Analysis Technigue I DescriEtion I 
Ii Field Grab (FG) Sample Sample taken from a single point and time. 

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

Field Analysis Analyses performed in the field. i 
! 

Laboratory Analysis Analyses 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. 

l' Total Recov~rable Metals Analysis Includes all metals loosely bound, both dissolved and particulate. A moderately vigorous acid 
digestion is performed to destroy metal complt>~es 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) 

Ii Sw.tion I Location I 
SS-1 Pond 3 Inlet Structure above Lime Addition 

I 

SS-2 Pond 3 Inlet Channel below Lime Addition 

~S-3B Pond 3 Bypass Spillway 
1 

SS-3E Pond 3 East Outlet Structure 

SS-3W Pond 3 West Outlet Structure 

SS-4 Pond 3 Flow Measurement Weir- Combination ofSS-3E and SS-3WFlows 

SS-5 Pond 2 Service Spillway - Main Effluent 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 
(: 

!' 
- i MWB-2 Mill-Willow Bypass Station 2 

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

IA-I At the discharge of the Inactive Area Pumpback Pipeline to Pond 2 
i.-

.I 
' I 

IA-2 Pond 1 Wet Closure North Cell Discharge 

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

excerpted from ESA, 1997 
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TABLE 3: ANALYTICAL CONSTITUENTS 

[constituent 
-= 

Units Constituents Units -
Physical and Aggregate Measurements Nutrients 

Alkalinity mg/L I\S CaC03 Ammonia (NH3) mg/L asN 

Color standard units Nitrate (N03) mg/L asN 

Conductivity µmhos/cm Nitrate/Nitrite mg/Las N 

Dissolved Oxygen (DO) mg/L Ortho~ Phosphate mg/Las P 

Hardness mg/L as CaC03 Total Kjeldahl mg/Las N 

pH standard units Total Phosphorous mg/Las P 

Temperature oc 

Total Dissolved Solids (TDS) mg/L Trace Elements 

Total Suspended Solids (TSS) mg/L Aluminum mg/Las Al 

Total Organic Carbon (TOC) mg/L Arsenic mg/Las As 

Dissolved Organic Carbon (DOC) mg/L Cadmium mg/Las Cd 

Turbidity NTUs Copper mg/Las Cu 

Volatile Suspended Solids (VSS) mW[, Iron mg/Las Fe 

Major Ions Manganese mg/Las Mn 

Calcium mg/Las Ca Mercury mg/Las Hg 

Magnesium mg/Las Mg Lead mg/Las Pb 

Sodium mg/Las Na Selenium mg/Las Se 

Potassium mg/L asK Silver mg/Las Ag 

Sulfate mg/Las S04 Zinc mg/Las Zn 

Chloride mg/Las Cl 

Silica ~asSiO? 
Note: Trace elements can be aualyzed as total, total recoverable, and dissolved. 

excerpted from ESA, 1997 
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Flow 
11 .. bll) Date Timo (mod\ 

WI160 4/4/93 8:45AM 
WI17S 4n/93 11:36AM 44.3 
Wl249 4/11/93 9:48AM 49.8 
Wl300 4114193 9:20AM 66.6 
WI351 4118193 11:45 AM 60.1 
Wl407 4121193 12:42PM 66.6 
\Vl429 4125193 11:45 AM 63.8 
WJS91 4128193 10:53 AM 39.7 
WI788 S/2193 12:16PM 41.9 
Wl818 S/S/93 12:07PM 34.7 
Wl989 S/9193 12:00PM 4S.O 
WJ180 5112/93 9:54AM 36.9 
WJ248 S/16/93 11:10 AM 66,6 
WJ286 5/19193 11:25 AM 128.0 
WJ385 S/23/93 8:10AM 108.6 
WJ436 5126/93 8:52AM 63.8 
WJ486 5/30/93 7:22AM 64.7 
WJ501 6/2/93 9:10AM 49.8 
WK014 6/17/93 10:25AM 108.6 
WK022 6/20/93 7:45 AM 84.0 
WK282 6123/93 8:42AM 62.9 
WK393 6127/93 12:33PM 24.6 
WM062 10/3/93 
WM139 10/10/93 10:28 AM 
WM234 10/13/93 4:10PM 39.0 
W004190 S/11/95 
W004196 5/14/95 75.9 
W004203 S/17/95 69.3 
W00421& 5/21/95 41.2 
W004216 5/24/95 45.9 
W004225 S/28/95 31.5 
W004911 5/31/95 54.0 
W004975 614/95 68.4 
W004981 6nl95 365.2 
W004991 6/11/95 172.7 
W004997 6/14/95 199.1 
W005003 6/18195 10:57 AM 168.8 
WOOS009 6/21/95 10:38AM 195.1 
WOOS020 6/25/95 10:17 AM 123.3 
WOOS026 6/28/95 12:25PM 95.4 
WOOS917 71'l/95 1:01PM 50.6 
W005923 1/S/95 12:28PM 32.1 
W005929 7/9/95 10:45 AM 10.4 
W005935 7/12/95 22.8 -

Table 4: 
Am1lytlcal Results of Grab Sample, from Pond 3 

During Operation of Bypass Spillway (SS-3B) 

pH TSS AaTR. Asl)is CdTR CdDia 
la,u.) (moJL\ (man.\ /mon.\ /mon\ lmlllL\ 

15 0.021 0.019 0.0006 0.0002 
9.4 17 0.023 0.020 0.0007 0.0006 
9.8 28 0.020 0.019 0.0008 
9.S 13 0.019 0.018 0.0006 0.0002 
9.9 29 0.021 0.020 0.0004 0.0003 
9.5 18 0.025 0.022 0.0009 0.0004 
9.9 37 0.016 0.016 o.ooos 0.0003 
8,8 9 0.018 0.019 o.ooos 0.0005 
9.6 6 0.022 0.021 o.ooos 0.0003 
9.4 s 0.020 0.018 0.0004 0.0003 
8.7 < 4, 0.019 0.018 0.0004 0.0004 
8.4 6 0.021 0.021 0.0004 0.0003 
8.1 < 4 0.022 O.OZ5 0.0006 0.0002 
8.2 < 4 0.029 0.033 0.0010 0.0008 
8.1 II 0.034 0,035 o.ooos o.ooos 
8.3 9 0.030 0.036 0.0010 0.0008 
8.0 < 4 0.033 0.031 0.0007 
8.1 4 0.034 0.029 0.0006 
8,7 < 4 0.025 0.024 0.0015 0.0004 
8.8 6 0.029 0.028 0.0006 o.ooos 
8.6 6 0.027 0.026 0.0006 
8.6 < 4 0.029 0.033 o.ooos 0.0004 

10 0.023 0.0003 0.0002 
9.0 < 4 Q.022 0.020 0.0003 0.0003 
9.1 < 4 0.022 0.020 0.0007 0.0003 
8.9 9 0,018 0.018 0.0003 0.0001 
9.0 II 0.019 0.019 0.0004 0.0002 
9.1 8 0.020 0.024 0.0005 0.0002 
9.0 5 0.025 0.023 0.0006 0.0003 
9.0 4 0.026 0.023 0.0005 0.0002 
9.1 < 4 0.025 O.Q25 0.0006 0.0002 
9.1 < 4 0.025 0.026 0.0004 0.0002 
9.1 < 4 O.o25 0.026 0.0003 0.0002 
8.8 9 0.034 0.031 0.0004 0.0002 
9.1 10 0.036 0.031 0.0012 0.0003 
8.8 < 4 0.033 0.030 0.0010 0.0003 
9.0 < 4 0.030 0.030 0.0005 0.0003 
9.1 4 0.031 0.029 0.0007 0.0004 
9.0 7 0.030 0,035 0.0006 0.0004 
9.1 9 0.029 0.032 0.0005 0.0004 
9.1 7 0.030 0.027 0.0006 0.0004 
9.0 < 4 0.031 0.028 0.0006 0.0003 
9.1 < 4 0,018 0.027 0.0006 0.0002 
9.0 < 4 0.029 0.027 0.0016 0.0003 

- .'i!I • rrss 

CuTR I CuDis FeTR FeDis 
(mg/L) (man., /moll) (mo/I.' 

0.061 0.038 0.496 0.030 
0.061 0.043 0.503 0.060 
0.055 O.Q35 0.450 0.056 
0,045 0.025 0.304 < 0.010 
0.037 0.029 0.279 0.054 
O.OS2 0.024 0.517 < 0.010 
0.037 0.023 0.539 0.038 
0.034 0.032 0.274 
0.031 0.023 0.173 0.035 
0.030 0.021 0.186 0.053 
0.031 0.026 0.198 0.079 
0.034 0,028 0.214 0.033 
0.035 o.oi5 0.561 < 0.013 
0.054 0.045 0.227 0.145 
0.036 0.026 0.238 0.017 
0.032 0.034 0.209 0.142 
0.030 0.026 0.244 0.128 
0.034 0.030 0.229 0.085 
0.027 0.027 0.116 0.028 
0.057 0.039 0.176 0.056 
0.032 0,028 0.218 0.060 
0.030 0.025 0.149 0.043 
0.023 0.017 0.038 < 0.014 
0.020 0.016 0.162 0.076 
0.023 o.oi8 0.133 0.048 
0.023 0,0!8 0.224 0.053 
0.030 O.o!8 0.249 0,048 
0.038 0.026 0.233 0.064 
0.046 O.Q28 0.323 0.085 
0.042 0.01.4 0.310 0.042 
0.032 0.020 0.219 O.o46 
0.031 0.024 0.173 0.046 
0.027 0.019 0.215 0.0S6 
0.080 0.039 0.774 0.IS9 
0.091 0.044 0.870 0.145 
0.072 0.040 0.487 0,093 
0.053 0,038 0.427 0.154 
0.048 0.032 0.527 0.118 
0.048 0.043 0.368 0.097 
0.044 0.033 0.378 0.107 
0.038 0.026 0.263 0.080 
0,038 0.019 0.382 0.056 
0.030 0.020 0.190 0.033 
0.027 0.016 0.141 0,025 
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Table 4 Continued: 

PbTR PbDis HgTot HgDii ScTR SeDi, AgTR AgDis ZnTR ZnDis 
LablD Dote Timo (m.,LJ (moll) (m-.n l (mnnJ (moll..) (moll J (mo/I..) c..;-11 i (mo,L) (ml!!Ll 
Wll60 4/4/93 8:45 AM 0.009 < 0.001 0.0002 < 0.0002 0.120 < 0.006 
Wll75 411193 11:36 AM 0.009 0.002 0.0003 < 0.0002 0.133 O.QJS 
W1249 4111/93 9:48AM 0.007 0.003 < 0.0002 < 0.0002 0.122 0.022 
\Vl300 4114/93 9:20AM 0.006 0.002 < 0.0002 < 0.0002 0.072 < 0.006 
\Vl3S I 4/18/93 11:45 AM 0.003 0.004 < 0.0002 < 0.0002 < 0.002 < 0.002 < 0.001 < 0.001 0.067 O.Q38 
Wl407 4121/93 12:42PM 0.004 0.004 < 0.0002 < 0.0002 < 0.002 < 0.002 < 0.001 < 0.001 0.134 0.015 
Wl429 4125/93 11:45 A..'v( 0.004 < 0.001 < 0.0002 < 0.0002 0.059 0.048 
Wl591 4128/93 10:SJ AM o.oos 0.002 < 0.0002 < 0.0002 0.076 0.072 
Wl788 5/2/93 12:16PM 0.00~ 0.001 < 0.0002 < 0.0002 0.055 0.024 
Wl818 ""93 12:07PM 0.004 0.001 < 0.0002 < 0.0002 0.04S 
\Vl989 S/9193 12:00PM 0.003 < 0.001 < 0.0002 < 0.0002 < 0.002 < 0.002 < 0.001 < 0.001 0.063 0.061 
W1180 5/12193 9:54AM 0.002 < 0.001 < 0.0002 < 0.0002 < 0.002 < 0.002 < 0.001 < 0.001 0.06S < 0.006 
WJ248 "16/93 ll:lOAM 0.002 0.002 < 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 
WJ385 5/23/93 8:10AM 0.003 < 0.001 0.0003 < 0.0002 0.072 0.007 
WJ436 5/26/93 8:52AM 0.002 0.002 < 0.0002 < 0.0002 0.068 0.061 
WJ4S6 5/30193 7:22AM 0.001 0.002 < 0.0002 ~ 0.0002 0.077 O.OS8 
WJ501 6/2/93 9:10AM 0.002 0.002 0.0003 < 0.0002 0.071 O.OS2 
WK014 6/11193 10:25 AM 0.002 0.002 < 0.0002 < 0.0002 o.oso 0.03S 
WK022 6/20193 7:45 A..'vl o.oos 0.002 < 0.0002 < 0.0002 O.Q95 0.047 
WK282 6/23193 8:42AM < 0.001 0.003 < 0.0002 < 0.0002 0.089 0.03S 
WK393 6/27/93 12:33 PM 0.002 < 0.001 < 0.0007. < 0.0002 0.064 0.03S 
WM062 1013/93 0.004 < 0.001 < 0.0002 < 0.0002 0.049 0.016 
WM139 10110/93 10:28AM 0.002 < 0.001 < 0.0002 < 0.0002 < 0.002 < 0.002 < 0.001 < 0.001 0.Q41 0.016 
WM234 10/13/93 4:10PM 0.002 < 0.001 < 0.0002 < 0.0002 < 0.002 < 0.002 < 0.001 < 0.001 0.041 < 0.009 
W004190 S/11195 0.002 < 0.001 < 0.0002 < 0.0002 O.o38 0.011 
W004196 Sll419S 0.003 < 0.001 < 0.0002 < 0.0002 0.001 0.003 < 0.001 < 0.001 0.052 < 0.011 
W004203 S/1119S 0.003 0.001 < 0.0002 0.0003 0.002 0.002 < 0.001 < 0.001 0.058 0.022 
\V004210 5/21/95 0.004 0.001 < 0.0002 < 0.0002 0.089 0.033 
\V004216 S/24195 0.003 0.001 < 0.0002 < 0.0002 0.083 0.019 
W004225 S/2819S o.oos 0.004 < 0.0002 < 0.0002 0.062 < 0.011 
W004911 513 l/95 0.002 0.003 < 0.0002 < 0.0002 0.062 0.012 
W00497S 6/419S 0.002 < 0.001 < 0.0002 < 0.0002 0.056 0.027 
W004981 6n/9S 0.021 0.002 0.0003 < 0.0002 0.107 0.034 
W004991 6!11/9S 0.016 0.002 0.0002 < 0.0002 0.127 0.015 
W004!>97 6114195 0.009 0.002 0.0002 < 0.0002 0.079 < 0.011 
W005003 6/1819S 10:57 AM 0.006 0.002 0.0003 < 0.0002 0.062 0.034 
WOOS009 6/21/95 10:38AM 0.007 0.001 0.0003 < 0.0002 0.098 0.034 
WOOS020 6/2S/9S 10:17 AM 0.005 0.002 < 0.0002 < 0.0002 < 0.002 < 0.002 < 0.001 < 0.001 0.082 0.021 
W005026 6/2819S 12:25PM 0.006 0.002 < 0.0002 < 0.0002 < 0.002 < 0.002 < 0.001 < 0.001 0.082 0.036 
WOOS917 7/2/95 1:01PM 0.004 0.002 < 0.0002 < 0.0002 0.0S3 0.047 
W005923 1ISl9S 12:28PM 0.004 0.002 < 0.0002 < 0.0002 0.085 0.037 
WOOS929 1/919S 10:45 AM 0.002 < 0.001 < 0.0002 < 0.0002 0.049 0.019 
\VOOS93S 7/1219S 0.002 < 0.001 < 0.0002 < 0.0002 0.049 0.024 

Note: 
(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 spiUway (SS - 3B). 
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TABLE 5: TlER iI, TIER Il, AND FINAL PERFORMANCE STANDARDS FOR WARM SPRINGS PONDS DISCHARGES 

Tier I Interim Standards Tier II Interim Standards Final Discharge Standards 
Effective October 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 (nwL) (mg/L) (mg/L) (IIU!/L) (:mg/1,) (mg/I,) 

Arsenic 0.05 0.02 0.02 0.02 0.02 0.02 

Cadmium I 0.01 0.0062 0.0062 I 0.0062 0.0062 0.0016 

Coooer 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 O.o35 

Silver - - - - 0.0082 0.00012 

Zinc 0.3 0.16 0.16 0.16 0.16 0.15 
-

TSS 45.0 45.0 45.0 45.0 45.0 30.0 

pH 6.9-9.5 units - 6.5-9.5 units - 6.5-9.5 units -
Notes: 
( 1) Mercwy 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 II PERFORMANCE ST.Ai'1Dfo._lIDS EXCEEDENCE SUMMARY 

Daily Tier I Standards Daily Tier II Standards 
October 25, 1991 -October 24, 1995 October 25, 1995 - October 24, 1997 

Constituent 

I No.of No.of %of No.of No. of %of 
Measurements Exceedences Exceedences Measurements Exceedences Exceedences 

TSS 413 0 <I 209 0 <l 

oH 1399 100 7 729 21 3 

Arsenic 383 0 <l 209 55 26 

Cadmium 375 0 <I 209 0 <l 

Coooer 386 25 6 209 59 28 

Iron 386 0 <l 209 6 3 

Lead 386 0 <l 209 0 <l 

Mercurv 4I3 0 <1 209 6 3 

Selenium - -- --- - --- -
Silver --- --- I --- - -- --
Zinc 386 7 2 208 22 11 

Notes: 

(I) Mercury as total analysis; all other metals as total recoverable analysis. 
excerpted from ESA, 1998 
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TABLE 7: MONTHLY TIER I AND TIER II PERFORMANCE STAND~S EXCEEDENCE SUMMARY 

Monthly Tier I Standards Monthly Tier II Standards 
October 25, 1991 -October 24, 1995 October 25, 1995 -October 24, !997 

Constituent 

No. of No.of %of No.of No.of %of 
Measurements Exceedences Exceedences Measurements Exceedences Exceedences 

TSS 47 0 <I 25 0 <I 

Dtl -- - - - - -
Arsenic 45 3 7 25 7 28 

Cadmium 44 0 <l 25 0 <I 

Conner 45 8 18 25 9 36 

Iron 45 0 <I 25 1 4 

Lead 45 0 <l 25 0 <l 

Mercurv 47 0 0 25 1 4 

Selenium -- -- --- - - --
Silver --- --- --- - - --
Zinc 45 3 I 7 25 2 8 

Notes: 

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

excerpted from ESA, 1998 
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Table 8. 
Minimum, Maximum and Average Concentration of Regulated Constituents Entering and 
Leaving the Warm Springs Ponds January 1992 through October 1997. (mg/I) 

SS-1 SS-5 
Constituent Date Min Max Avg Min Max AV!! 

pH 1991 7.4 8.2 7.9 7.9 8.6 8.3 
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 7.7 9.1 8.3 8.6 9.9 9.2 
1995 7.3 9.2 8.1 8.0 9.8 8.9 
1996 7.2 9.1 8.1 7.7 9.5 8.8 
1997 6.9 8.9 7.9 7.8 9.8 8.9 

TSS 1991 <4 16 9 <4 5 3 
1992 <4 513 14 <4 21 5 
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 
1994 0.012 0.074 0.022 0.010 0.033 0.020 
1995 0.010 0.168 0,028 0.007 0.031 0.017 
1996 0.009 0.237 0.022 0.008 0.043 0.019 
1997 O.Oll 0.106 0.027 0.009 0.035 0.021 

Cadmium 1991 
1992 0.0004 0.0111 0.0016 <0.0001 0.0031 0.0005 
1993 0.0007 0.0088 0.0019 <0.0001 0.0012 0.0005 
1994 0.0005 0.0096 0.0012 <0.0001 0.0008 0.0003 
1995 0.0007 0.0110 0.0022 <0.0001 0.0026 0.0003 
1996 0.0007 0.0102 0.0024 <0.0001 0.0048 0.0004 
1997 0.0010 0.0197 0.0036 <0.0001 0.0008 0.0003 

Copper 1991 
1992 0.040 1.48 0.138 0.009 0.338 0.051 
1993 0.021 1.75 0.157 0.014 0.157 0.040 
1994 0.036 0.905 0.087 0.008 0.033 0.019 
1995 O.Q38 1.53 0.212 0.011 0.076 0.024 
1996 0.062 1.69 0.160 0.009 0.262 0.037 
1997 0.091 1.37 0.262 0.011 0.106 0.034 

-

J. ____ ,, 
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Table 8 Continued 

SS-1 
r.nnstituent Date Min Max Av!! Min 
Iron 1991 

1992 0.237 21.9 0.931 0.077 
1993 0.017 10.9 0.878 0.043 
1994 0.221 2.44 0.546 0.129 
1995 0.385 14.8 1.41 0.042 
1996 0.272 24.6 1.35 0.072 
1997 0.480 14.2 1.85 0.043 

Lead 1991 
1992 0.003 0.338 0.018 <0.001 
1993 <0.001 0.496 0.020 <0.001 
1994 0.004 0.073 0.010 <0.001 
1995 0.006 0.41~ 0.036 <0.001 
1996 0.004 0.683 0,031 <0.001 
1997 0.002 0.382 0.039 <0.001 

Mercury 1991 <0.0002 0.0005 0.0002 <0.0002 
1992 <0.0002 0.0015 <0.0002 <0.0002 
1993 <0.0002 0.0030 0.0002 <0.0002 
1994 <0.0002 0.0004 <0.0002 <0.0002 
1995 <0.0002 0.0034 0.0004 <0.0002 
1996 <0.0002 0.0062 0.0003 <0.0002 
1997 <0.0001 0.0027 0.0004 <0.0001 

Selenium 1991 
1992 <O.OOZ 0.006 0.003 <0.002 
1993 <0.002 0.004 <0.002 <0.002 
1994 <0.002 <0.002 <0.002 <0.002 
1995 <0.001 0.002 0.001 <0.001 
1996 <0.002 0.003 <0.002 <0.002 
1997 <0.002 0.002 <0.002 <0.002 

Silver 1991 
1992 <0.001 0.004 0.001 <0.001 
1993 <0.001 0.003 0.001 <0.001 
1994 <0.001 0.004 0.001 <0.001 
1995 <0.001 0.008 0.002 <0.001 
1996 <0.001 0.011 0.002 <0.001 
1997 <0.001 0.008 0.002 <0.001 

Zinc 1991 
1992 0.110 3.011 0.471 0.016 
1993 0.150 2.845 0.512 0.008 
1994 0.111 3.203 0.349 0.004 
1995 0.173 3.093 0.599 0.008 
1996 0.162 2.801 0.640 0.0JO 
1997 0.236 3.705 0.844 0.009 

Note: Metals are reported as total recoverable analyses, except mercury (total). 

SS-5 
Max Av2 

0.510 0.186 
0.885 0.198 

1.10 0.325 
0.998 0.326 

3.72 0.457 
1.20 0.333 

0.009 0.004 
0.012 0.003 
0.005 0.001 
0.021 0.003 
0.097 0.007 
0.023 0.004 

0.0002 <0.0002 
0.0003 <0.0002 
0.0005 <0.0002 
0.0004 <0.0002 
0.0006 <0.0002 
0,0007 <0.0002 
0.0003 <0.0002 

0.005 0.003 
0.005 <0.002 

<0.002 <0.002 
0.002 <0.002 
0.005 <0.002 
0.002 <0.002 

0.002 <0.001 
0.002 <0.001 
0.003 <0.001 
0.005 <0.001 
0.003 <0.001 
0.001 <0.001 

0.482 0.093 
0.332 0.086 
0.170 0.043 
0.148 0.043 
0.373 0.071 
0.319 0.094 
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Table 9: Influent (SS-1) and Effluent (SS-5) Concentrations of Total Recoverable Trace Elements and Total Suspended Solids 
tTSS) January 1, 1992-August 31, 1997. 

11 
SS-1 

I Parameter min. max. 

//Arsenic 0.008 0.237 

!cadmium 0.0004 0.0197 
,, 
!Copper 0.021 1.76 

Iron 0.017 24.6 

Mercury <0.0001 0.0062 

Lead <0.001 0.683 

Zinc 0.110 3.71 

TSS <4 550 

Notes: 
(1) Values are expressed in milligrams per/liter (mg/I). 
(2) Mercury and TSS as total analysis. 

' 
SS-5 

avg. min. max. avg. 

0.025 0.004 0.043 a.011 

0.0021 <0.0001 0.0048 0.0004 

0.165 0.008 0.338 0.034 

1.15 0.042 3.72 0.310 

0.0002 <0.0001 0.0007 0.0001 

0.026 <0.001 0.097 0.004 

0.554 <().004 0.482 0.071 

22 <4 34 5.6 

I 
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Table 10: mfluent (SS-1) and Effluent (SS-5) Concentrations of Dissolved Trace Elements, October 1991 through October :!.997. 

SS-1 SS-5 

Parameter min. max. avg. min. max. avg. 

I Arsenic <0.001 0.049 0.015 0.004 0.039 0.016 

I rm <0.0001 0.0087 0.0014 <0.0001 0.0010 0.0002 
I 

I I Copper <0.001 0.354 0.053 0.002 0.110 0.020 

Iron 0.011 0.859 0.103 <0.007 1.177 0.053 
I 
Lead <0.001 0.025 0.002 <0.001 0.021 0.001 

Mercury <0.0001 0.0005 0.0001 <0.0001 0.0005 0.0001 

Selenium <0.001 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 Five Years' Data 

FiguresAs-1, Cd-1, Cu-1, Fe-1, Hg-1, Pb-1,Zn-l, TSS-1, and pH-1 graphically illustrate for 
each regulated 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 
I and Tier II performance standards with results of water quality monitoring. It abo 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 (SS-5) from January 1992 through October 1997, as 
compared to the hardness-adjusted final daily maximum discharge standard. Incoming zinc 
concentrations w1::re generally between 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/I 
(1994) and 0.102 mg/1 (1993). See again Table f, and note that the hardness-adjusted final daily 
standard for total recoverable zinc generally falls between 0.15 mg/1 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/I in every year except 1994 (0.905 mg/I maximum). Following treatment within Ponds 
3 and 2, effluent total recoverable copper concentrations generally feU within the range ofO.O 19 mg/I 
(1994) to 0.045 mg/I (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/I and 0.034 mg/I, 
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- I, TSS-1 and pH- I in 
the same manner as above, comparing and contrasting the graphics with Figures Cu- I and Zn- I, 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/I (monthly average). Hardness adjustment does not apply to 
performance standards for arsenic. 

Between October 25, 1991, and October 24, 1995, a total of383 separate 24-hourcomposite 
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 II performance standards for total recoverable arsenic concentrations, 
both daily maximum and monthly average, were 0.02 mg/I. 

Between October 25, 1995, and October24, 1997, a total of209 separate 24-hour composite 
samples were analyzed for total recoverable arsenic and compared to the Tier II 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 I and 
Tier II 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/I, with many concentrations exceeding 0.05 
mg/I. The average total recoverable arsenic concentration leaving the ponds (SS-5) during the same 
extended period was 0.017 mg/I. 

The final standards for arsenic are the same as the Tier II standards. ARCO compared the 
Tier II 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 occmTing here is 
limited, but is neve1theless beneficial. 
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Figure As-1. Comparison of influent (SS-1) and effluent (SS-5) total recoverable arsenic roncentrations (1992-1997) with final daily 
performance standard. This comparison with the final standard is for reference only, as final standards generally did not apply 
during :ihakedown. 
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Figure As-2. Comparison of influent (SS-1) and effluent (SS-5) dissolved arsenic concentrations (1992-1997) with federal ambient water 
quality crite.ia (A WQC). 
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Cadmium 

Tier I performance standards for total recoverable cadmium concentrations were 0.0 l mg/I 
(daily maximum) and 0.0062 mg/l (monthly average). A hardness adjustment was allowed for 
cadmium in Tier I. 

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/I. A hardness 
adjustment was a!bwed for cadmium in Tier II. 

Between October 25, 1995, and October 24. 1997, a total of209 separate 24-hourcomposite 
samples were analyzed for total recoverable cadmium and compared to the Tier II 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, 199 l, through October 24, 1997, which encompasses both the Tier I and 
Tier II 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-l) during this extended period was 0.0021 mg/1, 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/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 
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 nmoff events. 
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Copper 

Tier I performance standards for total recoverable copper concentrations were 0.09 mg/I 
(daily maximum) and 0.035 mg/l (monthly a·.1erage). No adjustment for hardness was allowed in 
Tier I. 

Between October 25, 1991 and October 24, 1995, a total o~ 386 separate 24-hour composite 
samples were analyzed for total recoverable copper and compared to Tier I 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 II performance standards for total recoverable copper concentrations 
were 0.035 mg/I ( daily maximum) and 0.018 mg/l tmonthly average). Adjustment for hardness was 
allowed 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 copper and compm·ed 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 
standm·d. 

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/I, with many concentrations exceeding 1.0 
mg/I. The average total recoverable copper concentration leaving the ponds (SS-5) during the same 
extended period was 0.034 mg/I. 

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/I (daily 
maximum) and 1.5 mg/I (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/I. 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 iro1. 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 encompasses both the Tier I and 
Tier II periods, treatment within the ponds removed an estimated 73 percent of all iron (total 
recoverable) that entered the system. The average total recoverable iron concentration entering Pond 
3 (SS-1) during this extended period was 1.14 mg/I, with many concentrations exceeding 5.0 mg/I. 
The average total recoverable iron concentration leaving the ponds (SS-5) during the same extended 
period was 0.3 mg/I. 

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/I (daily 
maximum) and 0.0002 mg/1 (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-hourcomposite 
samples were analyzed for total mercury and compared to Tier I standards. All 413 ( l 00 perc~nt) 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 II performance standards for total mercury concentrations, both daily 
maximum and monthly average, were 0.0002 mg/I. This number also represer,ts the final daily 
maximum and monthly average performance standards for mercury, as 0.0002 mg/I was the 
analytical detection limit until early 1997. (The detection limit dropped to 0.000 l mg/I earlier this 
year.) 

Between October 25, 1995, and October 24, 1997, a total of209 separate 24-hourcomposite 
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 encompasses 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- l) during this 
extended period is assumed to be 0.0002 mg/I, although many samples exceeded 0.0006 mg/I. 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 0.000 l mg/I. 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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Tier I pe1fonnance standards for total recoverable lead concentrations were 0.1 mg/I ( daily 
maximum) and O. l mg/I (monthly average). A hardness adjustment was allowed for lead in Tier I. 

Between October 25, 1991, and October 24, 1995, a total of386 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/I. A hardness adjustment was allowed 
for lead in Tier II. 

Between Occober 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 • .! 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 II 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/I, with some concentrations exceeding 0.04mg/I. 
The average total recoverable lead concentration leaving the ponds (SS-5) during the same extended 
period was 0.004 mg/I. 

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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Zinc 

Tier I performance standards for total recoverable zinc concentrations were 0.3 mg/I (daily 
maximum) and 0.16 mg/I (monthly average). A hardness adjustment was allowed for zinc in Tier 
I. 

Between October 25, 1991, and October 24, 1995, a total 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 ave!·~ge, were 0.12 mg/I. A hardness adjustment was allowed for zinc in Tier II. 

Between October 25, 1995, and October 24, 1997, .. total of208 separate 24-hour composite samples 
were analyzed for total recoverable zinc and compared to the Tier II 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 II 
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/1, with many concentrations exceeding 1.2 mg/I. The 
average total recoverable zinc concentration leaving the ponds (SS-5) during the same extended 
period was 0.07 mg/I. 

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

Between October 25, 1991, and October 24, 1997, a total of 2, l 28 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 - l illustrates pH measurements over the period of record and compares them to 
the pH of incoming water (SS - l) generally falls between pH 7 .0 and pH 8.5. The addition of lime 
at the inlet, to achieve a desired pH of9.3 to 9.5, greatly enhances the precipitation of metals within 
the pond system. 

78 



.~~{ ---~"-

:~ 

10.S 

Final Daily Maximum Discharge Standard= 9.5 s.u. -----·SS-1 

--SS-5 

i°' 9.0 

1 

i a 8.5 
~ 

i 
8.0 

7.5 

7.0 
:::: .... 

~ - :£: ~ - i ~ 
.;.. 

~ 
.;.. 

~ ~ ;a ~ - ~ 
.;.. ~ ;:o g ;:o g ~ 

0 ;a ;:o g ~ ;a 
~ 

g \t> \0 \0 ;a \0 
N N i:S w w w \0 .;.. V, V, V, '° °' ...J ...J ...J ~ 00 00 co 

w .;.. V, 

Month-Year 

Figure pH-1. 



)le 
a 
~ -z 
&[,E!IJ 

~ 
~ 

~ 
ml 
!!Em 

< rnu 
~ m n 
0 
,m 
~ 

Cf} 

= ~ 

.~l 

I -

Total Suspended Solids 

The Tier I and Tier ll performance standards for total suspended solids (TSS) concentrations 
were 45 mg/I (daily maximum) and 45 mg/I (monthly average). The final daily maximum 
perfotmance standard remains at 45 mg/I; hnwever, the final monthly average performance standard 
is 30 mg/I. 

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 ( I 00 
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 concentrati-.,ns to levels consistently below the protective 
standards. 
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7.3.4 Milla 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 withiri 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 ruea 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 ocnr, they are present at low levels. Many native 
wetland species have become established. 

Overbank flows that occurred in the bypass in l 995, 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 reconstmcted, also provides enhanced wetlands and wildlife habitat. 
Construction of nest boxes in several ponds has served to increase the habitat suitable for waterfow I 
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 abcwe Pond 3 to allow for construction activities in the bypass. Flows were returned in 
full on September 27, 1995. Since September 1995, flows t:1rough 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 fo1mal 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 lc,ss 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-trnthing 
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 constrncted 
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 system, 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. 
Egure 4W shows the locations of these annual transects. 

Wetlands protection performance is monitored also through other measurements that arc 
routinely taken during annual biomonitoring of lhe Warm Springs Ponds. For example, invertebrate 
taxa Iichness measurements are conducted in areas classified as wetlands. Whereas on! y 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 Wann 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 Samp!ing Locations for Plant 
Productivity, Abundance, and Diversity. 
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Table 11 

Benthic Macroinvertebrate Indices in WSP ... ..,:,; 1995, 1996, and 1997 

P1-WA 1995 (3) 

1996 (3) 

··---·-·---·- 1997 (3) 
P1-MWC 1995 (3) 

1996 (3) 

2,009 :1: 1,189 

1,242::: 944 

950:1:365 

3.59:t:6.2 

1,823 :1: 1,516 

A 

A 

A 

B 

A 

1,435 :1: 1,083 A 

164:1: 145 

621 :1: 168 

0±0.00 

115±199 

A 

A 

A 

A 

7.33 ± 1.53 A 

5.0:1:2.64 A 

5.3±2.9 A 

0.33:1:0.58 B 

5.0±2.64 A 

-·--·- 1997 (3) _ __ 1,066 :1:.291 ····-···-':-.. -- -··-~74 .=}84·---·~-·-- __ 5.:.~::..::? ___ ~-
P1-wc 1995(3) 28.7:1:49.7 B 14.4:1:24.9 B 0.67:1:1.16 B 

1996(3) 1,486±558 AB 116:1:52.8 AB 7.0:1:1.0 A 

12 0.51 :1:0.17 

9 0.47±0.29 

18 0.46:t0.21 

2 0±0.00 

11 0.52:1:0.24 

18 0.55:1:0.06 ------·- --·--
9 0.10:t0.17 

H 0.66 ±0.18 

20 0.76:t0.08 

A 

A 

A 

A 

A 

A 

A 

A 

A ____ 1997 (3) _ .. -··---~:032 .:.~31 __ . __ ._': ....... - ---··534 :1: ~~--~-· --~ o.6 __ ._._A_ -··--···-------
P1-WAN 1995(3) 28.7±24.9 A 14.4:1:24.9 A 0.67:1:0.58 ", 13 0:1:0.00 A 

1996(3) 274:1:190 A 91.4:1:63.3 A 3.0:1:1.0 A 18 0.45±0.16 A 

l··P2·:w·wc"··-·····~·~~~··i;f ......... ~:~~:s~~~·:f ·········~····-··· ·-··~1.·i-:~~:;········~--- ······2:: :tr·s·-·-···-·i····- -········--··~~····-·-········ ......... ~:·;-~··:·~:~:·----· : 
I 1996 (3) 2,124 :1: 456 B 488 :1: 433 B 7.33 :1: 3.51 AB 10 0.44 :1: 0.22 A 

1997(3) 12,047±8,111 A 7,589:1:5,567 A 13±3 A 11 0.56:t0.03 A 
ooHooooooo••••••-Hoooo-ooooooHOHH-Oo••-••o• ooooooooooooooooooooooOOoOooOoOHHOOOOO-HOOOOO-OOOH 000 ... 000HOOOOOOH ... OOOO_O_OoOooooOo•OO-ooo,._ ....... 0000000 ... 00HO-O-•HHOOoOOOoooooooooooooooooo .. oooo•oH-•HOOO .. OH .. OoOOooOoOO•oooOoo OoOOooooOO•••••• .. H•HH•OHH•••••oooo•o---·-

P2-NW 1995 (3) 555 :1: 210 A 265 :1: 88.9 A 6.67 :1: 1.16 AB 7 0.63 :1: 0.04 A 

1996(3) 2,284±1,619 A 1,986±1,427 A 4.33±1.53 B 16 0.24:t0.01 B 

.............................. 1997 (3) .......... ~:~.~:!...:_~:~~~ .......... ~......... -··~!~ .. :.~:.~.?.~.-···--·~-·-····· ····-·····~:~.=-~:~ .............. _': .... _. ····-··-········-~····-······-····· ......... ~.:?..~ .. = . .?.:.~-·-······-··~·~-·· 
P2-S 1995 (3) 6,437 :1: 4,536 A 5,647 :1: 3,869 A 7.67 :1: 1.16 A 7 0.23 :1: 0.03 A 

1996(3) 2,430:1:2,032 A 2,302±1,948 A 2.33±1.15 B 12 0.09:1:0.10 A 

1997 (3) 15,824 :1: 9,055 A 12,608 :1: 6,789 A 9.3±2.5 A 18 0.32±0.14 A 

Note: All values 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 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 l lContinued. 

Benthlc Macroinvertebrate Indices in WSP 1995, 1996, and 1997 

1995 (3) 

1996 (3) 

1997 (3) ------
1995 (3) 

1996 (3) 

1997 (3) 

5,052 :t 3234 

4,650 .i:2201 

14,064 ± 5107.2 

AB 

8 

A -·----------···-------······ 
5,103 ± 1,022 A 

4,941 :t2,028 A 

2,266:728 A 

3,215 :1: 2,681 

3,229±1,607 

8,280 ± 6,045 

A 

A 

A ·-·--------· 
587±72.5 A 

3,475 ± 2,665 A 

420±456 A 

9.0:1:0.00 B 

6.0 ± 1.73 B 

16.7 ± 1.5 A 

11 

12 

0.48±0.14 

0.38:1:0.0S 

A 

A 

22 0.69 ± 0.21 A ----·!--·--·--·· ·------·-·-
8.67±0.58 A 

3.67±0.58 B 

4.7±1.2 B 

10 0.52 ± 0.08 A 

15 

11 

0.31 ::t:0.09 

0.52±0.14 

A 

A 

Note: All values 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• •'Tin 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 Wann 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 health." 

The objectives of the biomonitoring program were developed prior to completion of remedial 
action construction. 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 
* Directly measure metals concentrations in selected plant and animal tissues lo 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 from upstream, 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 
~hat 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 ~he 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 div':!rsity of zooplankton and benthic invertebratt.:s; 
e. abundance and diversity of higher plants; and 
[ 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 (Pl-WC) is far removed from Silver Bow Creek and has had several decades to mature as 
a wetlands area. Figure 5BM 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 Pl-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/1 from Pond l. The EPA's chronic ambient ·.,ater quality criterion for copper 
in waters such as at these locations (hardness-dependent) is about 20 ug/1. 
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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 Pl-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 
inve1tebrates, pelagic inve11ebrates, 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 oftest organisms did not survive in the 1995 or 
1996 tests. The test organism is a freshwater amp .• ipod, fualella azteca, and as many as 65 to 75% 
of the laboratory test individuals did not survive the tests in 1996, while 88% of the control 
organisms survived in 1996. 

Mmtality 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% mmtality) when test organisms were 
subjected to bottom sediments taken from Pond l and wet-closures below Pond I. 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 Pl-WC. However, none of the 
test organisms survived in 1997 when subjected to sediments taken from P 1-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 locadons within the Warm Springs Ponds, and for USFWS reference sites. 
Note that corixids taken from the most mature location, P 1-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 performance 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 biomonitor~ng plan and reports for each year, 
and to paiticipatc in the annual reviews each autumn. 
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Figure 5BM. Warm Springs Ponds 1997 Biomonitoring Sampling Locations. 
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Figure 6BM. Range of tissue copper residues in benchmark species from WSP sites and 
USFVIIS reference sites. 
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7.3.7 Soil-cement Toe D1·ai11s 

Dike slopes adjacent to the Mill-Willow bypa'is 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 r..-,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 consiciered 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 unmani folded 
flowing toe drains discharge into the bypass concentrations of dissolved regulated constituents above 
performance standards (greater than ~CLs). For example, note in the following tables (13 and 14) 
that arsenic concentrations being discharged from Drain No. 87 averaged 0.072 mg/I, 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.2 

2Given that wate1· from the manifolded toe drains discha1·ges intc the inte1·ccption trench, and this 
water contains elevated concentrations of metals und arsenic, should the pump-back system be discontinued, 
Initial monitoring frequency mny have to be increased inunediately following pump shut-down. 
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I I 
Over.ill. 

I 
Sample Date 

Constiment Average 
:= 7/91 5/92 6/93 10/93 5/94 10/94 10/95 9196 

Flow(gpm) I 7.61 6.08 5.26 10.55 9.84 7.80 8.10 6.66 6.02 

pH (staruwd units) - 7.7 7.5 7.6 7.4 7.9 7.8 7.8 -
Arsenic (mg/L) 0.042 0.025 O.ot8 0.034 0.046 0.040 0.053 0.051 0.071 

ij Cadmimn (mg'L) 0.0001 0.0003 0.0001 0.0001 0.0001 <0.0001 0.0001 <0.0001 <0.0001 I """""' (mgll-) I 76.2 I - -- 86.6 80.6 78.7 79.3 79.0 52.8 

0.004 0.007 0.005 0.007 0.003 0.003 0.008 <0.002 <0.003 Copper (mg/L) 

L-on (m.g/L) 0.039 0.043 0.023 0.058 0.030 0.026 0.069 0.030 0.036 

Lead(mg/L) 0.0008 - 0.0006 0.0010 - - - - -
Magnesium (mg/L) 20.1 - - 23.8 23.1 21.1 19.3 19.2 13.8 

:Manganese (mg/L) 0.443 - - 0.426 0.496 0.355 0.353 v.499 0.530 

! Mercury (mg/L) <0.0002 - <0.0002 <0.0002 - - - - -
ii Zinc {m!YI.,) 0.011 0.006 0.008 0.006 0.012 <0.005 0.042 <0.009 <0.015 

Notes: 

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

exceipted from ES.A, 1997 



. r-*-r-"\ --· -,:·-·-
~-------- · 1 __ _ 

l i 
; i 

. - Ji. 

I arameter* Date 67 84 871 

r(,nV) Avf!: 12.38 2.61 2.06 
6/93 218 207 215 
10/93 225 200 190 
5/94 173 144 224 
10/94 237 -18 91 

t 
10/95 167 -16 36 
9/96 -20 35 
10/97 262.00 0 171 

ij 

11 Mirr: 167 -20 35 

Max: 262 207 224 

Avrr. 214 71 137 

A.rseruc 7/91 
5/92 0.026 0.021 

6/93 0.019 0.064 0.034 

10/93 0.024 0.157 0.056 

5/94 0.020 0.187 0.040 
10/94 0.024 0.161 0.060 
10/95 0.020 0.135 0.092 
9/96 0.155 0.154 

I 
10/97 0.017 0.090 0.118 

Min: 0.017 0.026 0.021 

Max: 0.024 0.187 0.154 

Avf!: 0.021 0.122 0.072 

Cadmium 7/91 
5/92 0.0002 0.0002 
6/93 0.0004 <0.0001 <0.0001 

10/93 0.0001 <0.0001 <0.0001 

5/94 0.0002 <0.0001 <G.0001 

10/94 0.0001 0.0001 <0.0001 
10/95 0.0002 <0.0001 <0.0001 
9/96 <0.0001 <0.0001 
10/97 <0.0001 <0.0001 <0.0001 

Min: <0.0001 <0.0001 <0.0001 
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Table 13 
WSP TOE DRAINS 

Toe Drain Number 
90 91 99 104 152 

2.36 2.57 2.26 1.53 1.71 
200 210 238 210 191 
160 212 295 201 191 
123 153 149 221 186 

8 110 103 164 131 
-11 70 101 86 52 
-64 -19 81 84 -39 

0 121 149 198 -23 

-64 -19 81 84 -39 
200 212 295 221 191 

59 122 159 166 98 
0.008 0.029 

0.012 0.026 0.013 
0.026 0.015 0.040 0.033 0.020 
0.023 0.029 0.048 0.052 0.022 
0.016 0.027 0.042 0.040 -.021 
0.027 0.047 0.054 0.048 0.032 
0.030 0.052 0.050 0.048 0.023 
0.054 oms 0.067 0.053 0.038 
0.050 0.060 0.060 0.045 0.032 

0.008 0.012 0.026 0.029 0.013 
0.054 0.075 0.067 0.053 O.Q38 

0.029 0.040 0.048 0.044 O.o25 
0.0002 0.0003 

0.0001 <0.0001 0.0001 
0.0017 <0.0001 <0.0001 0.0009 <0.0001 

0.0004 <0.0001 0.0003 0.0002 <0.0001 

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

<0.0001 0.0002 <0.0001 0.0003 <0.0001 

<0.0001 <0.0001 <0.0001 <0.0001 0.0002 

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

<0.0001 <0.0001 <0.0001 I <0.0001 <0.0001 

157 i60 161 P2ID MH-4 

1.24 1.46 1.46 4.42 3.55 

191 232 192 
216 226 245 
193 226 87 

. -104 -30 
85 28 73 -220 61 

120 69 ll1 
203 1% 146 

-104 -30 73 -220 61 
2]6 232 245 -220 61 
129 135 142 · -220 61 

0.021 0.022 
0.036 0.039 0.047 
0.045 0.046 0.046 
0.032 0.039 0.037 

' 0.051 0.043 
0.039 0.041 0.045 0.004 0.027 
0.064 0.057 0.066 
0.048 0.047 0.053 

0.021 0.039 0.022 0.004 0.027 
0.064 0.057 0.066 0.004 0.027 
0.042 0.045 0.045 0.004 0.027 

0.0003 0.0002 
<0.0001 <0.0001 <0.0001 
<0.0001 <0.0001 0.0001 

0.0001 0.0001 0.0001 
<0.0001 0.0001 

0.0001 0.0002 0.0002 0.0001 0.0005 

<0.0001 <0.0001 <00001 
<0.0001 <0.0001 <0.0001 

<0.0001 <0.0001 <0.0001 0.0001 o.ooosl 



! 

l~amn~ Date 67 84 87 

Max: 0.0004 0.0002 0.0002 

l Avrr. 0.0002 <0.0001 <0.0001 

!Copper 7/91 
5/92· 

0.00!~, 

0.005 O.oI8 

1! 
6/93 0.004 0.011 
10/93 0.005 0.001 0.002 

11 5/94 <0.005 <0.005 <0.005 

~ 10/94 <0.006 <0.006 

11 
10/95 <0.002 <0.002 <0.002 

II 
9/% <0.003 <0.003 
10/97 Q.008 <0.003 <0.003 

11 Min: <0.002 <0.002 <0.002 

~ 
Max: 0.008 0.005 O.Q18 

Avv:. <0.005 <0.006 <0.006 
7/91 
5192 0.023 0.031 
6/93 0.052 0.052 <0.014 

I 
10/93 <0.014 0.091 <0.014 
5194 0.017 0.068 0.034 

l 
10/94 0.022 0.142 <0.012 
10/95 <0.014 0.171 <0.014 
9/96 0.118 0.025 
10/97 <0.024 <0.024 <0.024 

Min: <0.0141 0.023 <0.012 

Max: 0.052 0.171 0.034 

Avg: <0.024 0.085 <0.024 

Lead 5/92 0.001 
6/93 0.003 <0.001 <0.001 

Min: 0.003 <0.001 <0.001 

Max: 0.003 0.001 <0.001 
Avg: 0.003 <0.001 <0.001 
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Table 13 (cont) 
WSP TOE DRAJNS 

Toe Drain Number 
90 91 99 104 152 

0.0017 0.0002 0.0003 0.0009 0.0002 
0.0003 <0.0001 <0.0001 0.0002 <0.0001 

0.009 0.007 

0.0061 <0.004 0.004 
0.034 0.004 0.003 0.005 0.004 
0.002 0.001 0.001 0.008 0.004 

,-0.005 <0.005 <0.005 <0.005 <0.005 
<0.006 <0.006 <0.006 0.034 0.012 
<0.002 <0.002 <0.002 <0.002 <0.002 
<0.003 <0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 <0.003 

<0.002 <0.002 <0.002 <0.002 <0.002. 
0.034 0.004 0.004 0.034 0.012 
0.007 <0.006 <0.006 0.008 <0.006 
0.040 0.044 

0.019 0.024 0.052 
1.580 0.014 <0.014 <0.014 0.047 
0.242 <0.014 0.024 O.Ql8 0.036 
0.057 0.028 0.017 0.023 0.046 
0.122 0.024 <0.012 <0.012 <0.012 
0.120 0.027 <0.014 <0.014 0.120 
0.074 O.Q25 0.019 0.012 0.105 
0.041 <0.024 <0.024 <0.024 0.199 

0.040 <0.014 <0.012 <0.012 <0.012 
l.580 0.028 0.024 0.044 0.199 

0.285 <0.024 <0.024 <0.024 0.076 

0.003 <0.001 <0.001 <0.001 0.002 

0.003 <0.001 <0.001 <0.001 0.002 
0.003 <0.001 <0.001 <0.001 0.002 

0.003 <0.001 <0.001 <0.001 0.002 

157 160 161 P21D :MH..ii 

0.0003 0.0002 0.0002 0.0001 0.0005 
<0.0001 <0.0001 0.0001 0.0001 0.0005 

0.007 0.008 
0.006 0.010 0.009 
0.002 0.002 0.003 

<0.005 0.005 <0.005 r 
<0.006 0.006 

<0.002! <0.002 <0.002 <0 .. 002 <0.002-

~ .. ···-· ______ .. __ _ 

<0.003 <0.003 <0.003 
<0.003 0.004 <0.003 

<0.002 <0.002 <0.002 <0.002 <0.002 
0.007 0.010 0.009 <0.002 <0.002 

<0.006 <0.006 <0.006 <0.002 <0.002 

0.022 0.011 
<0.014 0.154 <0.014 

0.030 0.042 0.030 
0.017 0.023 0.017 
0.365 0.022 

<0.014 0.028 0.021 4.30 0.407 
0.025 0.050 0.031 

<0.024 <0.024 <0.024 

<0.014 0.022 <0.014 4.30 0.407 
0.365 0.154 0.031 4.30 0.407 

0.061 0.047 <0.024 4.30 0.407 

<0.001 
0.001 0.002 <0.001 

0.001 0.002 <0.001 
0.001 0.002 <0.001 
0.001 0.002 <0.001 
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Parameter* Date 67 84 
Mercury 5/92 <0.0002 

6/93 <0.0002 <0.0002 

I Min: <0.0002 <0.0002 
Max: <0.0002 <0.0002 
Avrr. <0.0002 <0.0002 

!Zinc 7/91 
l 5/92 0.010 ii I Ii 6/93 0.024 0.010 

I 10/93 O.Q18 <0.009 
5/94 <0.005 <0.005 
10/94 <0.02 0.060 
10/95 <0.009 <0.009 
9/96 <0.015 
10/97 <0.009 <0.009 

:!>,fin: <0.005 <0.005 
Max: 0.024 0.060 
Avrz: 0.011 <0.0!5 

Manganese 6/93 0.005 0.463 
10/93 0.006 0.533 
5/94 <0.004 0.457 
10/94 <0.005 0.482 
10/95 0.013 0.600 
9/96 0.687 
10/97 <0.004 0.785 

]\.fin: <0.004 0.457 
Max: 0.024 0.785 
Avg: 0.005 0.572 
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<0.0002 

<0.0002 
<0.0002 
<0.0002 

0.009 
0.007 
0.009 

<0.005 
<0.02 

<0.009 
<0.015 
<0.009 

<0.005 
0.009 

<0.015 
0.430 
0.478 
0.448 
Q.451 
0.508 
0.563 
0.554 

0.430 
0.563 
0.490 

Table 13 (cont) 
WSP TOE DRAINS 

Toe Drain Number 
90 91 99 104 152 

<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

0.008 0.006 
0.007 0.007 0.009 

0.197 <0.006 <0.006 <0.006 <0.006 
<0.009 0.009 <0.009 0.019. 0.024 
<0.005 <0.005 <0.005 <0.005 <0.005 

0.020 0.130 <0.02 <0.02 <0.02 
<0.009 <0.009 <0.009 <0.009 <0.009 
<0.015 <0.015 <0.015 <0.015 <0.015 
<0.009 <0.009 <0.009 <0.009 <0.009 

<0.005 <0.005 <0.005 <0.005 <0.005 
0.197 0.130 0.007 0.019 J.024 
0.031 0.021 <0.015 <0.015 <0.015 
2.430 0.092 0.123 0.161 0.612 
0.218 0.106 0.126 0.167 0.578 
0.135 0.101 0.133 0.139 0.512 
0.177 0.100 0.111 0.125 0.610 
0.203 0.118 0.128 0.157 0.541 
0.233 0.130 0.124 0.146 0.531 
0.238 0.141 0.139 0.166 0.591 

0.135 0.092 0.111 0.125 0.512 
2.430 0.141 0.139 0.167 0.612 
0.519 0.113 0.126 0.152 0.568 

157. 160 161 F2TD MH~ 
<0.0002 

<0.0002 <0.0002 <0.0002 

<0.0002 <0.0002 <0.0002 
·<0.0002 <0.0002 <0.0002 
<0.0002 <0.0002 <0.0002 

0.010 0.007 
<0.006 <0.006 <0.006 

0.019 <0.009 0.009 
<0.005 <0.005 <0.005 
0.030 <0.02 

<0.009 <0.009 . <0.{Y.)9 0.079 0.077 
<0.015 <0.015 <0.0151 
<0.009 <0.009 <0.009 

<0.005 <0.005 <0.005 0.079 0.077 
0.030 <0.02 0.009 0.079 0.077 

<0.015 <0.015 <0.015 0.079 0.077 
0.227 0.742 0.805 
0.353 1.30 1.08 
0.178 0.673 0.799 
0.447 1.140 
0.373 1.98 1.58 2.61 0.736 
0.352 1.75 1.39 
0.378 1.61 1.35 

0.178 0.673 0.799 2.61 0.736 
0.447 1.980 1.580 2.61 0.736 
0.330 1.314 l.167 2.61 0.736 
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Table 13 (cont) 

WSP TOE DRAINS 

IL Toe Drain Number 
~ Date 67 84 87 90 91 99 104 

!Calcium 6/93 338 66.4 64.1 97.4 47.4 47.3 49.4 
10/93 316 69.4 64.3 63.9 51.2 47.5 53.3 
5/94 266 61.0 64.7 59.3 51.2 52.8 54.5 

I 
10/94 287 61.4 61.9 48.0 44.7 51.2 
10195 314 62.8 58.3 57.7 50.3 47.5 49.9 
9196 64.7 56.9 62.4 52.2 44.3 45.9 
10/97 234 66.9 55.2 60.0 52.8 45.9 49.2 

tl 
I 

M..in:! 234 61.0 55.2 51.1 47.4 44.3 45.9 

~ Max: 338 69.4 64.7 97.4 52.8 52.8 54.5 
Avg: 293 65.2 60.7 66.l 50.4 47.1 50.5 

IW,.agnesium 6/93 121 15.6 12.7 18.6 12.4 12.0 9.63 

10/93 104 17.9 15.3 14.0 12.0 10.5 

5/94 83.6 14.8 14.2 15.0 13.7 13.6 10.9 
10/94 79.8 14.2 12.8 14.3 12.4 11.3 10.5 

10/95 71.8 16.5 14.9 16.8 13.8 11.9 11.0 

9/96 17.3 14.6 19.3 14.4 12.0 10.8 

10/97 59.3 18.1 15 19.9 14.8 13.4 12.5 

Min: 59 14.2 12.7 14.3 12.4 1 i.3 9.6 

I Max: 338 18.1 i5.0 19.9 14.8 13.6 12.5 

Av11:: 87 16.3 14.0 17.0 13.6 12.3 10.8 

* All metals analyses are reported in mg/Las Total Recoverable e~ for 10/95 are reported as Dissolved. 
1/2 of the Detection Level WfiS used when calculating averages. 
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152 

· 56.6 
52.7 

56.7 
62.S 
52.0 
59.6 

52.0 
62.5 
56.7 
13.9 
13.2 

13.2 
15.4 
13.1 
17.3 

13.l 
17.3 
14.4 

157 160 161 

50.3 69.6 65.6 
56.2 57.0 55.6 
62.2 57.l 57.8 
54.8 48.2 
59.2 56.0 51.2 
51.7 50.9 47.3 
56.9 56.9 52.6 

50.3 48.2 47.3 
62.2 69.6 65.6 
55.9 56.5 55.0 
10.9 19.0 16.6 
13.0 16.0 15.4 
14.5 15.2 15.3 
12.6 12.l 
13.4 13.3 12.7 
12.1 12.8 11.9 
14.4 14.9 13.6 

10.9 12.1 11.9 
14.5 19.0 16.6 
13.0 14.8 14.3 

P2TD 

106 

106 
106 
106 

13.6 

14 
14 
14 

MH-4 

59.9 

59.9 
59.S 
59.9 

12.5 
~ 

12.5 
12.5 
12.5 

I
. 

' 

. 
. 
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Parnmeter* Date 67 84 87 

lPH 7/91 7.7 

!'"""""'"'""'J 
5/92 7.4 7.1 
6/93 7.5 7.6 7.7 
10/93 7.4 7.3 7.6 

11 

5/94 7.7 7.9 8.0 
10/94 7.5 7.7 7.7 

I 10/95 7.7 7.7 7.9 
9/96 7.8 7.8 

~ 10/97 7.3 7.5 7.3 

I Min: 7.3 7.3 7.1 
Max: 7.7 7.9 8.0 
AVIE'. 7.5 7.6 7.7 

Conductivity 7/91 470 

l: 
(umhos/cm) 5/92 490 470 

6/93 2195 550 508 

ii 

-l 
; 

10/93 2242 584 499 

1 
5/94 1697 467 479 
10/94 1657 493 477 
10/95 1931 512 484 

I 
9/96 589 525 

10/97 1598 605 521 

Min: 1598 467 470 

1\/illX: 2242 605 525 
AYQ: 1887 536 493 

!Dissolved 6/93 7.40 1.80 0.90 

Oxygen (ppm) 10/93 5.87 1.80 0.77 
5/94 9.00 I.IO 0.90 

10/94 6.62 0.84 0.67 

10/95 6.20 0.86 0.62 
9/96 1.40 1.54 
10/97 39.20 10.501 9.00 

Min: 5.87 0.84 0.62 

I Max: 39.20 10.sol 9.00 
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Table 13 (cont) 

WSP TOE DRAINS 

Toe Drain Number 
90 91 99 104 

7.8 7.7 7.8 
7.4 7.4 7.6 7.8 
7.4 7.6 8.2 8.0 
7.5 7.6 8.0 7.8 
7.9 8.1 8.3 8.3 
7.6 8.0 8.1 8.1 
7.8 7.9 8.2 8.2 
7.7 7.8, 8.1 8.1 
7.3 7.4 7.4 7.4 

7.3 7.4 7.4 7.4 
7.9 8.1 8.3 8.3 
7.6 7.7 8.0 7.9 

466 416 240 
580 450 405 400 
537 441 432 445 
475 472 439. 452 
480 414 430 411 
567 418 402 401 
526 426 402 432 
628 490 434 430 
611 497 461 475 

466 414 402 240 
628 497 46) 475 
541 447 426 410 
2.60 1.10 1.60 1.20 
0.92 0.54 0.97 0.75 
3.13 0.70 0.58 1.23 
1.41 0.63 0.52 0.58 
1.27 0.55 1.11 0.42 
0.68 0.95 1.56 0.94 
6.50 13.50 9.50 5.60 

0.68 0.54 0.52 0.42 
6.50 13.50 9.50 5.60 

152 

7.7 
7.6 
7.5 
7.0 
8.0 
7.7 
7.8 
7.7 
7.8 

7.0 
8.0 
7.6 

365 
470 
481 
515 
460 
421 
982 
462 
546 

365 
982 
522 
0.90 
0.60 
1.02 
0.52 
0.48 
0.85 
7.60 

0.48 
7.60 

157 160 161 P2TD MH-4 

7.7 
7.6 7.9 
7.5 7.6 7.6 
7.1 7.4 7.1 
7.7 7.5 7.9 
7.7 7.9 
7.0 7.9 7.9 7.4 7.7 
7.6 7.8 7.8 
7.3 7.3 7.3 

7.0 7.3 7.1 7.4 7.7 
7.7 7.9 7.9 7.4 7.7 
7.4 7.6 7.6 7.4 7.7 

393 
420 460 
414 557 546 
458 529 473 
452 465 454 
429 418 

1119 874 897 703 B().1 

451 463 448 
505 512 473 

414 418 393 703 1104 
1119 874 897 703 1104 
531 545 518 703 1104 
1.40 0.60 0.40 
0.40 0.45 0.65 
0.48 0.93 0.59 
0.54 0.30 
0.35 0.28 0.36 4.42 3.55 
0.61 0.46 0.57 
4.90 7.20 6.20 

0.351 0.28 0.36 4.42 3.55 
4.90 7.20 6.20 4.42 3.55 

. 

I 
. 
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l!Paramet..'"I'* 
[Flow Rate 

I gpm) 

11 

I 
~ 
I 
i 

Temperature 

("C) 

Min: 
Max: 
Avg: 

]Min: 
Max: 
Avg: 

Date 67 

7/91 
5/92 
6/93 0.14 
10/93 O.D7 
5194 0.06 
10/94 0.07 
10/95 0.03 
9/96 0.00 
10/97 O.Q3 

0.00 
0.14 
0.06 

7/91 

5/92 
6/93 10.l 
10/93 9.0 
5194 9.9 
10/94 11.6 
10/95 6.6 
91% 
10/97 9.2 

6.6 
11.6 
9.4 
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84 87 

1.70 
1.40 1.60 
3.88 7.15 
3.55 7.18 
2.95 6.43 
3.33 6.94 
2.41 5.64 
1.45 4.65 
2.25 7.50 

1.40 1.60 
3.88 7.50 
2.65 5.42 

11.7 

6.6 7.7 
9.4 8.9 

12.2 12.0 
6.7 7.2 

14.3 13.2 
12.5 11.9 
13.8 13.5 
13.1 12.5 

6.6 7.2 
14.3 13.5 
11.1 11.0 

Table 13 (cont) 

WSP TOE DRAJNS 

Toe Drain Number 
90 91 99 104 

0.90 8.20 4.10 
1.10 15.90 10.60 1.90 
1.68 19.79 13.29 8.40 
l.i4 18.63 13.74 10.75 
1.33 16.47 11.49 10.71 
1.39 17.49 12.67 10.56 
1.04 15.31 10.91 9.99 
1.05 14.17 9.48 7.84 
1.10 15.00 15.00 10.00 

0.90 8.20 9.48 1.90 
1.74 19.79 15.00 10.75 
1.26 15.66 12.15 8.25 
11.l 11.0 10.4 

7.1 9.3 7.9 8.3 
8.8 11.3 8.1 7.7 

13.3 12.5 12.8 12.6 
5.5 7.l 6.8 6.7 

15.3 14.4 14.4 14.4 
12.9 12.5 12.6 12.4 
16.0 15.5 13.7 13.1 
14.7 13.9 13.6 12.9 

5.5 7.J 6.8 6.7 
16.0 15.5 14.4 14.4 
11.6 11.9 11.2 10.9 

152 157 160 161 P2TD MH-4 
120 14.40 
5.20 2.00 5.00 7.90 
7.4f: 19.74 18.18 16.35 
9.01 ]6.61 10.44 16.48 
4.89 7.91 10.7J 12.80 
6.12 10.64 8.26 11.67 
5.86 10.161 3.75 8.12 
6.59 7.04, 4.70 9.23 
7.39 8.81 3.99 4.55 

4.89 2.00 3.75 4.55 
9.01 19.74 18.18 16.48 
6.64 10.36 8.13 11.28 
15.6 14.8 

9.5 IO.I 8.6 
11.5 ]1.9 13.1 10.5 
11.5 12.8 12.4 12.9 
9.7 8.9 9.0 8.9 

15.l 15.2 14.9 
10.8 j 1.7 ] l.8 12.3 4.1 8.5 

15.9 16.6 16.7 16.4 
13.l 13.6 13.7 13.8 

9.5 8.9 9.0 8.6 4.7 8.5 

15.9 16.6 16.7 16.4 4.7 8.5 

12.5 12.6 13.1 12.3 4.7 8.5 
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.l ·1oe 

Drain 
Number 

60.00 

61.00 
62.00 

63.00 

64.00 

65.00 
66.00 

67.00 
68.00 
69.00· 
70.00 
71.00 

72.00 
73.00 
74.00 
75.00 

76.00 
77.00 
78.00 
79.00 

80.00 

81.00 
82.00 
83.00 
84.00 
85.00 
86.00 
87.00 

88.00 

89.00 
90.00 

7/91 5/92 6/93 

0.13 

0.12 

0.07 
0.14 

0.022 

0.00 
0.00 
0.00 

0.42 
0.00 
0.00 
0.85 

1.11 
2.56 
0.00 
0.00 

1.26 
0.00 
0.00 

1.0 3.88 

1.4 3.88 
0.5 1.6 5.50 

0.0 0.34 
1.7 1.6 7.15 
2.1 2.9 5.80 

0.0 0.00 
0.9 1.1 1.68 

Table 14 
Warm Springs Ponds Toe Drain 

Flow Summary 

- 14·1owRate 10nm) 

10/93 5/94 10/94 11/95 9/96 

0.00 0.00 
0.08 0.07 <0.01 0.00 

0.00 0.00 
0.10 0.05 0.00 0.00 
0.64 0.88 0.13 0.00 0.00 
0.11 0.14 0.1 0.00 0.00 
0.12 0.12 0.13 0.03 0.00 
0.07 0.06 0.07 0.03 0.00 
0.02 0.02 <0.01 0.00 

0.00 0.00 
0.09 0.08 o.or <0.01 0.00 
0.10 0.08 0.11 <0.01 0.00 
0.27 0.27 0.12 0.00 0.00 

0.00 0.00 
0.70 0.87 0.55 0.10 0.00 
1.01 1.1 0.91 0.59 0.16 
2.07 1.94 1.85 0.93 0.00 

0.00 0.00 
0.00 0.00 

1.28 1.31 1.24 0.60 0.30 
0.00 0.00 
0.00 0.00 

3.37 2.99 3 2.16 1.13 
3.55 2.95 3.33 2.41 1.45 
6.70 5.11 5.75 4.24 2.99 
3.26 0.27 0.26 0.20 0.15 
7.18 6.43 6.94 5.64 4.65 
2.62 5.04 3.46 3.86 3.45 

0.00 0.00 
1.74 1.3'.1 1.39 1.04 1.05 

10/97 

0.00 
0.00 
0.00 
0.00 
0. ('I) 

0.00 
0.00 
0.03 
0.00 
0.00 

<0.01 

0.05 

0.00 
0.34 

1.07 
0.94 

0.78 

0.00 
0.00 
2.57 
2.25 
4.50 

<0.01 

7.50 
4.74 

0.00 
1.10 

I I 
.. ,, .... , ..... ;,_; ··:·::~.:::;~.:_:~ .... ···"'':~a"Y~.1.:~hl:-'!!: .. 11,:.."".!S:!l~~-J,--.---- ·····. ,~, 

1~~ii1&J~~ .!~ • 

Min Max Avg 

0.00 0.00 0.00 
0.00 0.08 0.04 
0.00 0.00 0.00 
0.00 0.13 0.05 

0.00 0.88 0.28 
0.00 0.14 0.07 
0.00 0.13 0.07 
0.00 0.14 0.06 
0.00 0.02 0.01 
0.00 0.00 0.00 
0.00 0.09 0.05 
0.00 0.11 0.06 
0.00 0.42 0. 18 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.87 0.49 
0.16 1.11 0.85 
0.00 2.56 1.47 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.30 1.31 0.97 
0.00 0.00 0.00 
0.00 0.00 0.00 
1.00 3.88 2.51 
1.40 3.88 2.65 
0.50 6.70 4.10 
0.00 3.26 0.64 
1.60 7.50 5.42 
2.10 5.80 3.77 
0.00 0.00 0.00 
0.90 1.74 1.26 



Table 14 (cont) 
Warm Springs Ponds Toe Drain 

Flow Summary 

'Ioe ll'low Kate 11mm) 
Drain 

Number 7/91 5/92 6/93 10/93 S/94 10/94 U/9S 9/96 10/97 Min Max Avg 
91.00 8.2 15.9 19.79 18.'53 16.47 17.49 15.31 14.17 15.00 8.20 19.79 15.66 
92.00 10.0 10.00 10.00 10.00 
93.00 5.0 5.00 5.00 5.00 
94.00 
95.00 0.1 0.10 0.10 0.10 
96.00 6.0 2.0 2.00 6.00 4.00 
97.00 1.3 0.2 0.43 0.38 0.53 0.34 0.59 0.24 0.20 -0.20 1.30 0.47 
98.00 4.3 1.7 3.35 3.10 2.7 3.34 2.54 2.16 2.65 1.70 4.30 2.87 
98.50 8.9 2.9 5.12 4.92 4.59 4.89 3.30 3.61 4.09 2.90 8.90 4.70 
99.00 10.6 13.29 13.74 11.49 1? 67 10.91 9.48 15.00 9.48 15.00 12.15 
99.50 2.1 '3.46 3.25 2.92 3.3 2.42 2.65 2.10 3.46 2.87 
100.00 6.3 12.20 12.36 10.88 10.4 8.52 7.60 9.47 6.30 12.36 9.72 
101.00 3.0 3.00 3.00 3.00 
102.00 4.9 3.0 8.43 9.48 6.89 9.17 7.11 6.33 8.57 3.00 9.48 7.10 
103.00 8.3 2.9 6.04 6.78 6.51 7.22 5.61 3.99 6.00 2.90 8.30 5.93 
104.00 4.1 1.9 8.40 10.75 10.71 10.56 9.99 7.84 10.00 1.90 10.75 8.25 
105.00 0.0 0.00 0.00 0.00 0.00 0.00 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 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
109.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
110.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
111.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
112.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
113.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
114.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
115.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
116.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
117.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
118.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
119.00 0.0, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
120.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 _ .. _ 



Table 14 (cont) 
Warm Springs Ponds Toe Drain· 

Flow Summa•'Y 

Toe Flow Rate 12nm 
Drain 

Number 7/91 5/92 6/93 10/93 5/94 10/94 11/95 9/96 10/97 Min Max Avg -
121.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
122.00 0.0 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
123.00 0.0 0.00 0.00 0.00 0.00 0.00 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 0.00 0.00 0.00 0.00 0.00 0.00 
126.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
127.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
128.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

~ 129.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

9 130.00 
'-· 

0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
~ 
ll 131.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
:ll , 132.00 0.0 2.96 2.86 0.00 0.00 0.00 0.00 2.96 0.97 
"' ll 133.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 , 
I 
j 
;, 

134.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 
135.00 0.0 0.00 0.00 0.00 0.00 
135.50 0.00 0.00 0.00 0.00 0.00 0.00 

I 136.00 1.7 i.82 0.00 0.00 0.00 0.00 1.82 0.70 
,l 
r,I 137.00 1.9 1.73 1.44 0.00 0.00 0.00 0.00 1.90 0.85 
~ 

~ 

i 
~ 
}) 
) 

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 0.00 0.00 0.00 0.00 0.00 

1 143.00 0.0 0.00 0.00 0.00 0.00 
143.15 0.00 0.00 0.00 0.00 0.00 0.00 

(} 144.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
~ •.. 

\ .. ' 
~ 

145.00 0.1 0.00 <0.01 0.00 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 0.0 0.00 0.57 0.00 0.57 0.19 
148.00 2.5 0.5 1.43 2.07 2.95 1.41 0.50 2.95 1.81 
149.00 2.0 7.38 7.13 6.00 2.00 7.38 5.63 
150.00 3.0 11.07 8.06 3.00 11.07 7.38 ---'--·- --·--· 
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Toe 
Drain 

Number 

151.00 
152.00 
153.00 

154.00 
155.00 
156.00 
157.00 

158.00 
159.00 
160.00 
161.00 
162.00 
163.00 
164.00 
165.00 
166.00 
167.00 
168.00 
169.00 

170.00 
171.00 
172.00 
173.00 
174.00 
175.00 
176.00 

177.00 
178.00 
179.00 

180.00 --· 

7/91 

9.5 
7.2 
9.8 

10.5 
6.2 

14.4 

5.2 
6.8 
4.6 

10.0 
25.0 

9.4 

15.8 

6.0 

4.0 

5.7 

7.7 

5/92 6/93 

6.3 7.09 
5.2 7.48 
4.0 5.31 

3.5 6.05 
4.6 7.58 
0.0 
2.0 19.74 
3.u· 2.10 
3.0 5.14 
5.0 18.18 
7.9 16.35 
0.0 
0.0 
2.0 16.58 
3.2 15.92 
4.6 12.30 

10.6 28.04 
15.9 36.81 
15.9 33.33 

15.9 JS.OS 
31.7 
10.6 43.17 
10.0 

6.3 32.26 
10.0 
7.9 26.79 
4.6 14.15 

1.9 6.93 
5.2 35.01 

5.2 23.08 

Table 14 (cont) 
Warm Springs Ponds Toe Drain 

Flow Summary 

J.IIOW Rate U!Pm) 

10/93 5/94 10/94 11/95 9/96 

8.35 0.3 S.73 6.35 4.74 
9.01 4.89 6.12 5.86 6.59 

7.35 3.8 3.47 3.14 

7.21 5.5 1.52 3.95 

7.77 4.4 6.04 4.39 4.64 

16.61 7.91 10.64 10.16 7.04 
2.20 1.59 1.29 0.64 1.10 

5.32 3.28 3.05 
10.44 10.71 8.; j 3.75 4.70 
16.48 12.8 11.67 8.12 9.23 

8.02 8.18 
10.65 9.92 

6.07 6.69 

16.22 14.80 

22.33 23.84 
15.76 19.03 
16.36 12.24 

15.38 12.08 
13.10 11.49 

15.15 15.08 

6.05 

3.27 3.69 
16.61 17.50 
11.57 11.83 

10/97 Min Max Avg 

6.43 a.30 9.50 6.09 
7.39 4.89 9.01 6.64 
7.02 3.14 9.80 5.49 

7.61 1.52 10.50 S.73 

5.89 4.39 7.77 5.72 
0.00 0.00 0.00 

8.81 2.00 19.74 10.36 
0.81 0.64 3.00 1.59 

3.00 5.32 3.96 
3.99 3.75 18.18 8.13 
4.55 4.55 16.48 11.28 

0.00 0.00 0.00 

0.00 0.00 0.00 
8.00 2.00 16.58 8.00 

9.15 3.20 15.92 9.27 
Ill 

5.51 4.60 12.30 6.63 

9.43 9.43 28.04 14.85 

7.69 7.69 36.81 21.93 
13.77 13.77 33.33 19.56 

9.06 9.06 35.05 16.34 

11.19 11.19 31.70 17.59 

10.33 10.33 43.17 17.42 
10.00 10.00 10.00 

19.23 6.00 32.26 15.67 
10.00 10.00 10.00 

7.90 26.79 17.35 
4.23 4.00 14.15 6.61 

2.47 1.90 6.93 3.65 
14.21 5.20 35.01 15.71 

9.05 5.20 23.08 11.41 



·1oe 
Drain 

Number 7/91 5/92 6/93 

181.00 1.1 2.19 
182.00 6.3 4.0 13.83 
183.00 7.3 7.9 21.20 
184.00 10.1 6.3 21.74 

185.00 14.6 10.6 26.91 
186.00 7.4 7.9 26.31 
187.00 13.6 10.6 23.42 

188.00 3.3 1.7 12.95 

189.00 0.9 2.1' 6.64 

190.00 15.6 4.6 28.79 
191.00 0.0 27.55 

,, 
" 

Table 14 (cont) 
Warm Springs Ponds Toe Drain 

Flow Summiny 

JHOW Kate 12pm) 

10/93 5/94 10/94 11/95 9/96 

1.58 1.48 
8.79 8.51 

12.83 12.10 

11.17 9.72 
18.07 19.78 

13.88 14.93 

16.17 15.35 
9.40 7.62 

1.56 1.91 

5.23 4.31 
0.00 0.39 

10/97 Min 

1.17 1.10 
6.88 4.00 

7.30 

5.76 5.76 

17.09 10.60 

11.24 7.40 
19.65 10.60 

7.65 1.70 
1.19 0.90 
2.39 2.39 
0.00 0.00 

Max 

2.19 
13.83 
21.20 

21.74 

26.91 

26.31 
23.42 

12.95 

6.64 
28.79 

27.55 

Avg 

1.50 
8.05 

12.27 

10.80 

17.84 

13.61 
16.47 

7.10 

2.38 
10.15 

5.59 
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7.3.8 Mill0 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 dfatance 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. :cntrations. 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, showinP- a possible positive effect of Pond 2 effluent 
on bypass arsenic concentrations. 

Copper and zinc show similar trends in total recoverable concentrations through the bypass. 
Concentrations of copper and zinc are presented in Figure 8. Elevated concentrations of copper and 
zinc at MWB-3 occun·ed 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. Outside 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 MWB-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 Operation and Maintenance (0 & 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 oy 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 Operations and Maintenance Plan comprehensively describes each aspect of the facility, 
including: 

a. a general description of the overall system; 
b. hydraulics; 
c. water treatment; 
d. pumpback system and controls; 
e. monitoring systems; 
f. dam safety requirements; 
g. point source discharge requirements; 
h. ground water requirements; 
i. process controls; 
j normal operating procedures; 
k. operations during upsets; 
I. laboratory testing and analytical procedures; 
m. quality control; 
n. reporting and record keeping; 
o. inspections and maintenance guidelines; 
p. emergency procedures; 
q. site safety and health procedures; 
r. staffing and management; 
s. revisions and updates guidelines; and 
t. seven separate appendices for references (includes Dam Safety Act and Regulations, 

Shakedown Plan, Standard Operating Procedures, etc.) 

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 peri0d, 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/I on April 9 and 
averaged 0.348 mg/I 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 repon 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 .veil 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 
to EPA and MFWP inspection and recommendations; 

c. riprap was placed along a short reach of the bypass and along the Pond I/Pond 2 east 
dike for erosion protection; 

d. topsoil was placed along the outside aspects of the Pond 2 and Pond l 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; 
f. more trails were constructed and markers put in place; and 
g. weed control activities continued. 

These examples are fairly representative of the types of maintenance activities that are carried 
out in response to dam safety requirements, systems maintenance needs and general "housekeeping" 
responsibilities associated with this large, complex facility. 

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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Budget C1tegory 
Limo 
Power 
Monitoring 

Blomonitoring 

V.;i:ietation 
Water Quality ----Subtotal 

Recreational 
Enhancements 

O&M 
Replacement Parts 

Operator Labor 
Weed Control 
Revegetation 

Survey 
Refuge 

Maint. Labor 
Subtotal 

Dam Safety 
Labor 

Survey 
Sul.total 

TOTAL 

niw:t~W#I -

1996 

Warm Springs Pond® 
1996 and 1997 

Operations and Maintenance Cost 

Table 15 

1997 Mean 
($ In 000'1) ($ In OOO's) (S In OOO's) Comments 

$190 $319 $255 1997 was a high flow year. 
$43 $56 $50 1997 was a high flow year. 

$220 $267 $244 

$·13 $4 $9 Program was discontinued in 1997. 
$289 $227 $258 
$522 $498 $510 

Does not include waterfowl 
enhancements or any activities 

$58 $94 $76 performed by MFW&P. 

$9 $1 $5 
$157 $96 $127 

$18 $29 $24 
$4 $21 $13 
$7 $8 $8 
$1 $1 $1 

$165 $155 $160 
$361 $311 $336 

$18 $58 $38 
$5 $5 $5 

$23 $63 $43 

$1,197 $1,341 $1,269 

-
1) Costs do not include agency oversight charges. 
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Figure 9 - Warm Springs Ponds 1996/1997 Average O&M Cost 

D~m Maint. Labor Survey 

Refuge Revegetation 

0.1% .1% 

3% 0.4% 

Weed Control 
2% 

Operator Labor 
10% 

Replac,emerrt Parts 
0.4% 

Water Quality Mon~oring 
20% 

Vegetation Monitoring 
1% 



7.4 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, smaller 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 perfonnance 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-precipitation processes and adsorption to 
suspended particles. When biological activity incr 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 Creek. 
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 mechanisms that are believed to reintroduce sediments to the water column in Pond 
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. 

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

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

"Unset" means an exceptional incident 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 errnr, 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 I.A.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 II.H., Twenty-four 

Hour Notice of Noncompliance Reporting; and, 
d. Respondent complied with any remedial measures required under Part m.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 (Settling 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 excecdence of performance 
standards. As has been demonstrated, copper and arsenic performance standards are exceeded 
roughly one-fourth of the t~me, 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 
t,echnology 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 cieem these episodes to be upsets. By definitio,1 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 Creek 
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, sue!. 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 Evaluatiions and Statements of Prot~ctiveness 

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 year review 
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 monitorin5, 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 remainderofthis evaluation examines the level of protectiveness afforded aquatic 
receptors, despite less than consistent compliance with performance st~J1dards. 

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 suppmt 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 

(c) long term exposure to mttals 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 firsi 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 eruthquake 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 Wann Springs Ponds, October 1989) and upon assuming primary 
responsibility for the ponds in 1990 the EPA carried f01ward that urgency into the Recor ls of 
Decision and implementation of the three separate response actions. 

Clearly, dam safety considerations dominr · !d 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 eaithquake 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 ru1d safety. 

8.2 Evaluation of Protectiveness: Water Quality 

The water quality performance standards for all regulated constituents in ground water rrre 
being met consistently at the inactive arP-a 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 to.:: drnin outfall, prevent migration of ground 
water into the surface water or alluvium 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. Alw, 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 commonly 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 siightly as water moves through the system. 

The exceedences of standards for copper and zinc, on the other hand, rarely if ever occur 
during the wrum 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 ru·ises: Are exceedences of perfom1ance 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 ru1swering 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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8.2.1 Arsenic, Acute Efi'ects 

With regard to arsenic, the final daily and monthly perfonnance 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/I. 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/I), the two 
standards are virtually indistinguishable from one another in tenns of the minimal risk posed to 
human health. 

According to 40 CFR Section 300.430(f)( l )(ii)(E)( I), 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 detennined 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 ~P\all, EPA believes th2t 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/1. Each late summer, both dissolved and total 
recoverable arsenic typically average about 15-25 ug/1, with periodic spikes of up to 35 ug/1. 

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/1 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) repmts 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/1 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/1. 

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 uppe1most 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 

Copper and 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 aquatic 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 con·espond 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 zmc 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 perr.entage 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 S ii ver 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 
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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/1; the minimum was 6 ug/l; the 
maximum was 40 ug/l; and 95 percent of the values were less than 32 ug/1. The maximum recorded 
dissolved copper concentration (40 ug/1) occurred during the spring 1996 pulse (U.S. Geological 
Survey, 1998). 

Two EPA scientists, Panish 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/1 and 40 ug/1, with an average of 28 
ug/1. Zinc concentrations were generally between 10 ug/1 and 50 ug/l, with an average of 34 ug/1. 
Rain sto1ms 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/l to 160 ug/1. 

Eggs were exposed for 30 days. The green eggs developed into eyed 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 appearf.!d 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. 

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. 

More recently, two other researchers, Bergman ( 1993, two studies) and Lipton etal. ( 1995), 
performed several series of toxicity tests on sensitive life stages of both rainbow and brown trout. 
Their studies also are relevant to this evaluation of protectiveness for the ponds. 

Bergman ( 1993), attempting to zP-ro in on the LC 50 of juvenile rainbow and brown trout, 
used a mixture of metals. (The LC 50 is the concentration of a chemical or mixture of chemicals at 
which 50 percent of the exposed test organisms die. In any series of tests designed to estimate the 
LC 50, however, lower levels of lethality such as the LC 10 can also be estimated.) Bergman 
selected the mixture and concentration of each metal to replicate conditions observed during a severe 
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/1 and zinc was 230 ug/1. Thus, copper concentrations in these 
laboratory toxicity tests were between 36 ug/1 (0.3X) and 600 ug/1 (5X), and zinc concentrations 
were between 69 ug/1 (0.3X) and 1,150 ug/1 (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 I 00 mg/I. 

Bergman (1993) observed that the LC 50 for juvenile rainbows after 12 hours of exposure 
was 475 ug/1 copper and 757 ug/1 zinc. At 96 hours exposure, the LC 50 was 127 ug/1 copper and 
182 ug/1 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 

Copper 
Zinc 

LCSO for Juvenile Rainbow Trout (ug/L) 
(Hardness= 100 mg/L) 

12hr 48 hr 96 hr 

4 j 

757 
148 
240 

127 
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 const111ction 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 te~t water, at varying hardness values. In tests using water adjusted to between I 00 
mg/I and 200 mg/I hardness, Bergman observed no increase in mortality of test fry until metals 
concentrations reached levels where copper was about 480 ug/1. When he decreased hardness values 
to 50 mg/I, or when pH was adjusted downward to pH 4.5, increased mortality occurred for rainbow 
trout fry at a copper concentration of 120 ug/1. 

Based on these observations, Bergman estimated that the no observed adverse effect level 
(NOAEL) for copp~r was between 121 ug/1 and 285 ug/1, depending upon hardness, and the lowest 
observed adverse effect level (LOAEL) for copper was between 186 ug/1 and 60 I ug/1, again 
depending upon hardness. For zinc, he estimated a NOAEL range of 186 ug/1 to 628 ug/1 and a 
LOAEL range of27l ug/1 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 l 0, LC 
20 and LC 50. All tests were conducted in labomtory 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/1 for rainbow trout juveniles; and 45 ug/1 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/1 for rnlnbow trout juveniles; and 69 ug/1 for both fry and 
juvenile brown tNut. 

The LC 50 concentrations of copper over Lipton's 96-hour test were 61 ug/1 for rainbow trout 
fry; 134 ug/l for rainbow trout juveniles; 65 ug/1 for brown trout fry; and 82 ug/1 to 87 ug/1 for brown 
trout juveniles. The corresponding LC 50 conccntrutions of zinc were 96 ug/1 for rainbow trout fry; 
219 ug/1 for rainbow trout juveniles; I 02 ug/1 for brown trout fry; and 130 ug/1 to 138 ug/1 for brown 
trout ·uveniles. 

Species 

Rainbow 

Brown 

Age Stock 

Fry Hatchery 

JuvenllP. Hatchery 

Fry Hatchery 

Juvenile Hatchery 

Juvenlle CFR 

Toxicity of Cu 11t % HourK 
(HurdneN.~'" I, I mg/I.) 

NOEC I.CIO 1.c20 LC50 

45 47 52 61 

92 -- 94 IJ4 

45 41 49 65 

45 64 72 87 

45 55 65 82 

NOEC 

69 

147 

69 

69 

69 

Toxicity or Zn 111 96 Hours 
(Hardnes.~ = 100 mg/L) 

LCIO I.C20 LCSO 

72 80 96 

-- 152 219 

63 76 102 

100 113 138 

87 102 130 

Excerpted from Clm·k Fork River Ecological Risk Assessment (USEPA 1999) 

A comparison of Bergman's and Lipton's LC 50 values for juvenile ruinbow trout (127 ug/1 
and 134 ug/1) yields very consistent results. Lipton's experiments also show that, us 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 m; those conducted by Bergmun and Lipton arc generally conducted using 
laboratory water, into which copper, zinc und 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/I. 
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I Yet another series of toxicity tests designed to estimate the LC 50 value for fish exposed to 
copper was conductr..d 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 recogn~zed that surface water from many streams contains 
naturally-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 tcwkity 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 

Jan 93 164 mg/I 
Apr 93 118 mg/I 
Jun 93 124 mg/I 
Oct 93 134 mg/I 
~94 158 mg/I 

182 
161 
296 
166 
205 

LC50 LClO 
(micrograms per liter) 

107 No results 
112 87 
204 175 
121 102 
124 76 

from ENSR (1995) 

NOEC 

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/I, ENSR's tests yielded an LC 50 concentration 
(for dissolved copper) of73 ug/l (compare to Lipton's 61 ug/1), an LC 10 concentration of 52 ug/1 
(compare to Lipton's 47 ug/1), and an estimated NOEC of 36 ug/1 (compare to Lipton's 45 ug/1). 

Having compared laboratory water test results of sep~ ,ate studies, EPA also compared 
ENSR's results using site water with Lipton's results using laboratory water. Both series of tests 

100 



l 
l 

f 

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/I and usually fall in the range of 190 mg/1 to 210 mg/I. 
Whereas the LC 10 value for dissolved copper in laboratory water, involving trout fry, has 
been estimated to be about 45uwl to 55 ug/1 at a hardness vake of 100 mg/I, the 
c01responding LC 10 value rises to about 90 ug/1 or higher when hardness is about 200 mg/I.) 

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 of96-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 I 07 ug/1 to a high 
value of204 ug/1. (EPA is not alarmed by the variability; such variability is the rule, not the 
exception, when biological testing is con<111cted.) 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 uquat:c environment below 
the Warm Springs Ponds benefit from an abundance of food and organic matter (detritus), 
relatively constant flowf>, 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. In the 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/1. The mean concentration has been 15 ug/1 and the median 
concentration has been 12 ug/1. 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/1 
to 204 ug/l) and, with a single, short-lived exception (40 ug/1), below the much more 
conservative LCO value derived by Erickson et al. ( 1999) of 37 ug/1. 
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8. The risk of acute metals-induced lethality for fish living in the first few miles of stream 
below the Wann Sp1ings Ponds is deemed by EPA to be very low. 

8.2.3 Chronic (Sub-lethal) Effects 

Having evaluated the p0tential 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 Clark Fork 
River. (It is 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"')Unt 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 th:s day, and there are ample 
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 ce11ainty, 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 Aquatic Invertebrates 

Population-level or community strncture-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 invei:tebrates has been conducted along 
the entire Clark Fork River and some of its k~y tributaries. Each year, results of surveys are 
assembled for the purpose of evaluating biological integiity. 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, ta}.a 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 benti1iC 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 1.0t 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. 
Neve1iheless, exposure to metals contributes to a decrease in the nurt1ber of species present, an 
incr~ase 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 most 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 located between the Pond 2 outflow and the mouth of Wann Springs Creek. Much of the 
impact on inve11ebrates observed by McGuire occurs between Galen and Deer Ledge. 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, Wann 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 Wa"'ll Springs Creek. Slight metals impacts were 
evident below the Waim 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-tenn 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: I) 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, he .lVy metals, biogenic wastes and 
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nutrients continue to seriously impact this reach. Only minor biological impainnent was seen 
in Silver Bow Creek downstream of the Wann 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 impainnent indicated. Sediment was apparently the 
primary cause of the impaim1ent, although sources of nutrients an<l metals are present in this 
reach." 

"The Wann Springs Ponds serve to remove dissolved and sediment-bom[e] heavy metals 
from upper Silver Bow Creek. Remediation efforts were unde1taken 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 hea!e .. " 

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 th11t dissolved 
and particulate-bound metals are removed within this treatment S}stem, 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 contamination 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 t:1e maximum 
reasonable degree 0r 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 t0 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 constmcted 
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 Involvement 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-WiHow Bypass Expedited Response Action (ERA), and 
defetTed a decision on Pond I (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 necessa.7 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 area. Even those in the first category accepted that the 
Ponds had become a wildlife haven, but were concerned about the long te1m viability of the 
Ponds as a waste treatment unit. Others expressed co1 . .:em 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 operab!e 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 



,. 

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 environmental 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 th~ year review proces~ 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 descrih 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 

October ? , 1990 

October l, 1990 
October 10, 1991 
October 11, 1990 
July 1991 
September 27, 1991 
October 23, 1991 
October 24, 1991 
April ? , 1992 
April 27, 1992 
April 28, 1992 
August 4, 1992 

Bypass; list of repositories given (EPA news release) 
-Text for WSP ROD availability (display ad to 
newspapers) 
- WSP ROD signed (EPA news release) 
- Powell County Community Center, Deer Lodge 
- WSP ROD to information repositories (letter to librarians) 
- SBC/BA Warm Springs Ponds Update-ESD (June 91) 
-"Dear Friends" letter about workshop and public meetings 
- St. Patrick Hospital, Missoula 
- Copper Village Museum/ Art Center, Anaconda 
- PSA announcing April 27, 28 public hearings 
- Copper Village Museum/ A11 Center, Anaconda 
- St. Patrick Hospital, M.ssoula 
- Original date of media/public tour of Ponds 
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August 21-27, 1992 

September 4, 1992 
December 29, 1993 

April 13, 1994 
June 7, 1994 

June 1994 
September 1994 
September 29, 1994 
November 2, 1995 

November 16, 1995 
Atigust 1996 
September l l, 1997 
December 1997 

.Sitewide Community Involvement 

- Notice of Availability Display Ad, ROD, Msla 
Independent 
- Rescheduled Public tour of Warm Springs Ponds 
- Meeting at Ponds construction trailer about lower MWB 
rechanneling 

- WSP Briefing and Tour 
- EPA letter to National Wildlife Federatk,n and Stan 
Bradshaw, Trout Unlimited attorney 
- SBC/BA Warm Springs Ponds Fact Sheet ( l 00% Design) 
- Summary-Long term Biological Monitoring Plan-WSP 
- WSP Briefing-Biological Monitoring Plan 
- Agenda for Construction Completion meeting to limited 

public representatives (Tourangeau and Blodgett) 
- Initial Constrnction Completion Certification Meeting 
- Clark Fork Superfund Sites Master Plan - 1996 Update 
-EPA participated in CTEC meeting re: WSP 
- Silver Bow '::reek/Butte Area Five Year Review 
Newsletter 

I. 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 

MDHES Solid & Hazardous Waste Bureau Fact Sheet, November 1987 

Fa1.:t Sheet, Silver Bow Creek/Butte Site, May 1988 

Project Summary, Butte Soils Screening Study, Silver Bow Creek/Butte Site, May 1988 

Progress Report, Clark Fork Superfund Sites, May 1988 

EP A/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 MDI-IES, 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 Site Report, June 1989 

Progress, Silver Bow Creek Superfund Site Report, September 1989 

Warm Springs Ponds Proposed Plan, Silver Bow Creek Superfund Site Report, October 1989 

Public Meeting on Wann Springs Ponds Feasibility Study and Proposed Plan, November 9, 1989 

Progress, Clark Fork Basin Superfund Sites, May 1990 

Fact Sheet, Superfund Pmgram, Silver Bow Creek Site, Butte Arca, 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 Ar..!a Site, May 1991 

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

Progress, Streamside 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, Wann 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 l 

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.I, No.I (Berkeley Pit Public 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. l (Berkeley Pit Public Education Committee) 

Infonnation 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. l (Berke!:!y 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 - Streamside Tailings Draft AOC and Work Plan 

August 13, 1991 - Public hearing in Ramsay on Streamside Tailings Work Plan and AOC 

August 199 l - Site T 0urs 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 l 0, 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 Storm water 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, Strea.mside 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, Bt•He 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 perfom1ance 

0ctober 9, 1997 - CTEC monthly meeting, Sequencing of Superfu1id 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? 

March 12, 1998 - CTEC monthly meeting, Alice Dump reclamation plans 
June 11, 1998 - CTEC monthly meeting, Berkeley Pit and Well H Update 

. r-,.,.---·,=: .. ·,·---~-l 
"''.;l;,.~~~~f "''""j~~ .. E:£0:_:.:• *¥"~,,~.,.~ 

l '~----~....,. 

iiii&ihi. 

11111 



APPENDIX B: REFERENCES 

ARCO, 1991. Comprehensive RD/RA Work Plan, Silver Bow Creek/Butte Area NPL 
Site Wann Springs Ponds Operable Unit (Active Portion) Upper Clark Fork River 
Basin, Montana. Report prepared by ESA Consultants. December 1991. 

ARCO, 1991. Monthly Water Quality and Discharge Monitoring Reports from 
December 1991 through December 1997. 

ARCO, 1992. Wetlands Delineation and Wildlife Habitat Evaluation of the Warm 
Sp1ings Ponds Operable Unit. 

ARCO, 1993. Comprehensive RD/RA Work Plan and Preliminary Design Package 
Warm ~prings Ponds Inactive Area Operable Unit (OU12) Silver Bow Creek/Butte 
Area NPL Site (Oliginal Portion) Clark Fork Basin, Montana. Report prepared by 
ESA Consultants. July 1993 

ARCO, 1994. Quarterly Operations and Maintenance (0 & M) Reports from April 1, 
1994 through March 31, 1997. Reports prepared by ESA Consultants. 

ARCO, 1995. 1995 Biomonitoring Work Plan for the Warm Springs Ponds. Report 
Prepared by ENSR, Environmental Toxicology Services. Febmary 1995. 

ARCO, 1996. Clark Fork River Riparian Zone Inventory Final Report. November 
1996. Report prepared by the University of Montana. 

ARCO, 1996. 1995 Biomonitoring for the Wann Springs Ponds, Wann Springs, 
Montana Phase I (1995) Final Report. Report prepared by ENSR Environmental 
Toxicology Services. August 1996. 

ARCO, 1996. Warm Splings Ponds 1996 Annual Inspection Report. November 1996. 
Report prepared by ESA Consultants. 

ARCO, 1997. Warm Springs Ponds 1996 Biomonitoring and Analysis Report. Report 
Prepared by ENSR Environmental Toxicology Services. June 1997. 

ARCO, 1997. Wann Springs Ponds Mill-Willow Bypass 1997 Biomonito1ing Work Plan 
Addendum. Report prepared by ENSR, Environmental Toxicology Services. July 

1997. 

ARCO, 1997. Warm Springs Ponds Five-Year Review Report. Report prep&red by ESA 
Consultants. April 1997. 



,. 
a 
IC -z -u, 
iml 

! -< m 
,m 
m n 
0 
~ 
~ 

(/f'.j 

= (~ 

-···-·-- .... -.i 

! 
! 

fl ; rt• 

ARCO , 1997. Warm Springs Ponds Five-Year Review Report. Report prepared by ESA 
Consultants. April 1997. 

ARCO, 1997. Wann Springs Ponds 1997 Biomonitoring Work Plan Addendum. Report 
Prepared by ENSR, Environmeutal Toxicology Services. July 1997. 

ARCO, 1998. Warm Springs Ponds Five-Year Review Report Addendum. Repott 
prepared by BSA Consultants. Febmary i 998. 

ARCO, 1998. Clark Fork River Riparian Zone Inventory Addendum. January 1998. 
Report prepared by the University of Montana. 

ARCO, 1Q99. Mill-Willow Bypass, Montana Biomonitoring Repott 1997 - 1998. Report 
Prepared by R2 Resource Consultants. 

ARCO, 1999. Warm Springs Ponds 1997 Biomonitoring and Analysis Results Final 
Report. Report prepared by ENSR, Environmental Toxicology Services. April 1999. 

Bergman H. 1993. Influence of Acclima,ion/Adaptation on Toxicity: Differential 
Tolerance and Resistance of Brown and Rainbow Trout to Water-borne Metal 
Concentrations Typical of the Clark Fork River. In: Lipton et al. 1995a. Aquatic 
Resources Injury Assessment Repott, Upper Clark Fork River Basin. Report 
Prepared for State of Montana, Natural Resource Damage Litigation Program by 
RCG/Hagler Bailly, Boulder CO. January 1995. Appendix C. 

Bergman H. 1993. Acute Toxicity in Pulse Events: Relative Sensitivity of Brown and 
Rainbow Trout to Pulses of Metals Typical of the Clark Fork River. In: Lipton et al. 
1995. Aquatic Resources Injury Assessment Report, Upper Clark For River Basin. 

ENSR, 1995. Development of Site-Specific Water Quality Criteria for Copper in the 
Upper Clark Fork River. Phase I and II Program Testing Results. Final Report. 
ENSR Consulting and Engineering, Fort Collins, CO. Document #0480-228.3.95. 
March 1995 

ENSR, 1999. Full data set for all Clark Fork River site water and laboratory water 
toxicity testing pe1formed by EN.SR Consulting and Engineering, Fort Collins, CO. 
Data disk provided to USEPA on 2/25/99 .. 

Lipton J, Beltman D, Bergman H, Chapman D, Hillman T, Kerr M, Moore J, Woodward 
D, 1995. Aquatic Resources Injury Assessment Report, Upper Clark Fork River 

Basin. Report prepared for State of Montana, Natural Resource Damage Litigation 
Program by RCG/Hagler Bailly, Boulder CO. Januu1)' 1995. 

'··'"'·' ···· :,c· ,:~·:::::::::-.--:~~-.J""~c'b!~§,s/i~!Uffii:"£:~"':'..':i'~~~i!_. ::~a.~ .. ·--,.-~- ···,·---~~~ 
· · 11i:iEi~!st'.!1~rr.:iii~;.ill,~~£~11tfil~· 



. . . 
. < .·f ;""'""""'"''"""""'-""''"~-~"~",.,"-'"'"""""'""""'"-"'"""""'"' ""'""?J."''·"'~''· -' "' -,,,- ,.-.s<>J.,•,,,,-_.,,. '""'· '="'" ,-.,· . 

j 
I 

l 
.. j 

McGuire DL, Ingman GL, 1996. Clark Fork River Macroinvertebrate Community 
Biointegrity: 1994 Assessment. Report prepared by McGuire Consulting, Espanola 
NM, for Montana Department of Environmental Quality. April 1994. 

McGuire DL, 1998. Clark Fork River Macroinvertebrate Community Biointegrity: 1996 
AJsessment. Rep011 prepared by McGuire Consulting, Espanola NM, for Montana 
Deprutment of Environmental Quality. February 1998. 

McGuire DL, 1998. Comments on the Clark Fork River Sediment/Benthic 
Macroinvertebrate Assessment (ENSR 1996). Memo from Dan McGuire to Kevin 
Kirley, Montana DEQ. Dated July 22, 1998. 

MDHES, 1989. Wann Springs Ponds Proposed Plan, Silver Bow Creek Superfund Site. 

University of Montana, 1994. Determination of Functionally Effective Wetland Area 
With Threatened/Endangered Species Inventory. Prepared by Riparian and Wetland 
Research Program, School of Forestry, T Jniversity of Montana, Missoula Montana 
59812. Prepared for ARCO. 

USEPA, 1985. Guidelines for Deriving Numerical National Water Quality Criteria for 
the Protection of Aquatic Organisms and Their Uses. U.S. Environmental 
Protection Agency, Office of Research and Development. January 1985. NTIS 
Document Number PBSS-227049. 

USEPA, 1990. Record of Decision: Silver Bow Creek/Butte Area NPL Site Warm 
Springs Ponds Operable Unit Upper Clark Fork River Basin, Montana. September 
1990. 

USEPA, 1990. Consent Decree, Montana Docket Number CERCLA-Vill-90-15 
Silver Bow Creek/Butte Area (Original Portion) Warm Springs Ponds Operable 
Unit: Mill-Willow Bypass Expedited Response (Removal). June 30, 1990. 

USEPA, 1991. Explanation of Significant Differences (ESD) for Warm Sp1ings Ponds 
Record of Decision. June 1991. 

USEPA, 1991. Explanation of Significant Differences (ESD) for Warm Springs Ponds 
Record of Decision. September 1991. 

USEPA, 1991. Consent Decree First Amendment to Montana Docket Number CERCLA 
VIIl-90-15. Silver Bow Creek/Butte Area (Original Portion) Warm Springs Ponds 
Operable Unit: Mill-Willow Bypass Expedited Response (Removal). January 25, 
1991. 

USEPA, 1991. Consent Decree Second Amendment to Montana Docket Number 



' l 
·1 I 

', . f.;' 
'"-rl''P 

.~; \ 

l. j 
r 

! 
I 

~---------~ 

CERCLA-Vlll-90-15. Silver Bow Creek/Butte Area (Original Portion) Warm 
Springs Ponds Operable Unit: Mill-Willow Bypass Expedited Response (Removal) 
June 12, 1991. 

USEPA, 1991. Unilateral Administrative Order for Remedial Design/Remedial Action 
EPA Docket Number CERCLA-Vill-91-25. Silver Bow Creek/Butte Area (Original 
Portion) Warm Springs Ponds Operable Unit. September 25, 1991. 

USEPA, 1992. Final Technical Memorandum: Removal of Tailings, Associated Soils 
and Pond Bottom Sediments, Pond I Area and Below. March 1992. 

USEPA,1992. Record Of Decision: Silver Bow Creek/Butte Area NPL Site Warm 
Springs Ponds Inactive Area Operable Unit, Clark Fork River Basin, Montana. June 
30,1992. 

USEPA, 1993. Unilateral Administrative Order for Remedial Design/Remedial Action 
EPA Docket Number CERCLA-Vill-93-23. Silver Bow Creek/Butte Area (Original 
Portion) Warm Springs Ponds Operal--'e Unit (Inactive Area). June 19, 1993. 

USEPA, 1993. Correspondence from D. Scott Brown, Remedial Project Manager, to 
Jack A Majerison, Construction Manager, September 13, 1993. Completion of Initial 
Construction Inspection and Meeting for the Warm Springs Ponds Active Area (OU 
4), Silver Bow Creek/Butte Area Superfund Site. 

USEPA, 1993. Correspondence from D. Scott Brown, Remedial Project Manager, to 
Jack A. Marjerison, Construction Manager, October 5, 1993. Pre-certification 

Completion of Initial Construction Inspection and Meeting for the Warm Springs 
Ponds Active Area (OU 4), Silver Bow Creek/Butte Area Superfund Site. 

USEPA, 1994. Correspondence from D. Scott Brown, Remedial Project Manager, to 
Sam Stephenson, Construction Supervisor, May 18, 1994. 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). 

USEPA, 1994. Memorandum from D. Scott Brown, Remedial Project Manager, to Kathy 
Chiotti, Environmental Protection Specialist, June 14, 1994. Completion of 
Remedial Action Construction for the Warm Sptings Ponds Active Area (OU 4) 
Tied to the Inactive Area, Silver Bow Creek/Butte Area Superfund Site. 

USEPA, 1995. Correspondence from D. Scott Brown, Remedial Project Manager, to 
Jack A. Majerison, Construction Manager, September 29, 1995. Final Initial 
Construction Completion for the Warm Springs Ponds Inactive Area Operable Unit 
(OU 12), Silver Bow Creek/Butte Area Superfund Site, Clark Fork River Basin, 
Montana. 

L-.-··· ( .. -~--·------ ·1 

.•.. , .. , .. ~'''=:::~cl~~"''"''"''"'""~-"-+- . . -~ ..... '""""' 

Ill 



USEPA,1995. Construction Inspection Summary Report Warm Springs Ponds Inactive 
Area Remedial Action Construction. Report prepared by Huntingdon Engineering 
and Environment for CH2M and EPA. January 1995. 

USFWS, 1998. Aquatic Macroinvertebrate Diversity and Biomass as Potential Indices of 
Environmental Contamination at National Wildlife Refuges in Montana. Authored 
by Donald Palawski, John Malloy, Sl-tannon Heath, Bill Olsen, Eric Gilbert. 

USGS, 1994. Water Quality, Bed-Sediment, and Biological Data (October 1992 through 
September 1993) and Statistical Summaries of Water Quality Data (March 1985 
through September 1993) for Streams in the Upper Clark Fork Basin, Montana. 
U.S. Geological Survey, Open File Report 94-375 

USGS, 1995. Water-Quality, Bed-Sediment, and Biological Data (October 1993 through 
September 1994) and Statistical Summaries of Water-Quality Data for Streams in the 
Upper Clark Fork Basin, Montana. U.S. Geological Survey, Open File Report 95-
429. 

USGS, 1996. Water-Quality, Bed-Sediment, and Biological Data (October 1994 through 
September 1995) and Statistical Summaries of Water-Quality Data for Streams in the 
Upper Clark Fork Basin, Montana. U.S. Geological Survey, Open File Report 96-
432. 

USGS, 1997. Water-Quality, Bed-Sediment, and Biological Data (October 1995 through 
September 1996) and Statistical Summaries of Water-Quality Data for Streams in the 
Upper Clark Fork River Basin, Montana. U.S. Geological Survey, Open File Report 
97-552. 

WBE, Incorporated, 1997. Progress Report from Bill Bluck, Engineer and Subcontractor 
for CH2M Hill, Contractor, (ARCS) for U.S.EPA, to D. Scott Brown, Remedial 
Project Manager, February 18, 1997. Routine Inspection and Report of Operation 
and Maintenance Activities at the Warm Springs Ponds. 

Weber EE, 1991. An Assessment of Water Quality in the Clark Fork River and its Major 
Tributaries, Based on the Structure and Composition of Summer Algae Associations 
In the Periphyton Community: prepared for Montana Department of Environmental 
Quality. 

Weber EE, 1997. Clark Fork Basin Periphyton Monitoring: An Assessment of Biological 
Integrity and Impairment Based 011 Algae Associations During August 1995. State of 
Montana Water Quality Division. 

Woodward DF, Brumbaugh WG, DeLonay AJ, Little EE, Smith CE, 1994. Effects on 
Rainbow Trout Fry of a Metals-contaminated Diet of B1:,nthic Invertebrates from the 
Clark Fork River, Montana. Transact. Am. Fish. Soc. 123:51-62 



Woodward DF, Farag AM, Bergman HI.., DeLonay AJ, Little EE, Smith CE and 
Barrows FT, 1995. Metals-Contaminated Benthic Invertebrates in the Clark Fork 
River, Montana: Effects on Age-0 Brown Trout and Rainbow Trout. Can. J. Fish. 

Aquat. Sci. 53:1994-2004. 

Woodward DP, Bergman HL, McDonald IL, Farag AM, 1995. Evaluation of the 
Chronic Toxicity of Clark. Fork River Invertebrates to Rainbow Trout (Oncorhyncus 
mykiss) When Administered by the Diet. In: Expert Opinions Regarding Injuries to 
Aquatic Sources, Clark Fork River Basin, MT. Report prepared by Hagler Bailly 
Consulting, Inc., Boulder, CO, for State of Montana Natural Resource Damage 
Litigation Program. October 18, 1995. Appendix B. 



; 

,:::, ( 

i I ' : , l 
.,.._I.fr'• I 

f· I i~:. i 

l ...... ,j 
I i 
I 
! 

APPENDIXC 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

IN THE MATIER OF: 

SILVBRBOW CREEK/ 
BUTIE AREA (ORIGINAL 
PORTION) SUPERFlJND 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, 
42 U.S.C. § 9606(a). 

EPA Docket No. 
CERCLA-Vlll-91-25 

ADMINISTRATIVE ORDER 
FOR REMEDIAL DESIGN/REMEDIAL ACTION 
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EXHIBIT4 

PERFORMANCE STANDARDS 
FOR THE WAllM.. 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 operable unit and related documents, and subsequent evaluation of data 
generated during perfonnance of the Mill-Willow Bypass removal action. 

I. Contaminant Specific Performance Standards 

A Air Standards 

1. Lead - No person shall cause or contribute to concentraticms 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 
ARM§ 16.8.815. 

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



; 

'.i 

2. Particulate mattel' that is 10 microns in diametel' or smaller (PM-10) - No 
person shall cause or contribute to concentrations of PM- IO in the ambient air 
which exceed: 

3. 

4. 

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

" SO microgram~ 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 Wann Springs Ponds 
operable unit, where human 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 methoris described in 40 CPR Part 50, and 
con-esponding State law provisions. 

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

POINT OF CO:tv.CPLIANCE: 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 
CPR Part 50, and corresponding State law provisions. 

Opacity - Emissiom1 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 CO:tv.CPLIANCE: 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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5. 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. 

6. Settled P811iculate Matter b 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 

7. 

POJNT 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 rnaantain 
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 Wann 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. Occupational Health and Safety Sundards ~ No worker shall be exposed to: 

Arsenic 

Inorganic Arsenic 
Copper 
Lead 
Manganese 
Selenium compounds 
Silver 
Cadmium Dust 

Mercury 
Silk'1.~crystalline quartz 

Inert or nuisance dust 

Total Dust 

0.5 milligrams per cubic meter 
(mg/m3) 

I0.0ug/m3 
1.0 mg/m3 
0.15 mg/m3 
5.0 mg/m3 
0.2 mg/m3 
0.01 mg/m3 
0.2 mg/m3, 8 hour time weighted 

average 
0.1 mg/m3 acceptable ceiling 
250 millions of particulates 

per cubic foot of air 
15 mr -cf 
5.0mg/m3 
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.I018(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 P!an, and 
compliance with that plan. 

B. Ground Water Standards 

1. Contamination of ground water is prohibited. Ground Water wells must be 
constructed and maintained so as to prevent waste, contamination, or 
pollution of ground water, in accordance with the described substantive 
standards of MCA§ 85-2-505. Activities cannot result in the degradation of 
gl'Ound 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 
Wann Springs Ponds operable untt. 

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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.Q,. S~ Water Standards for Point Source Discharges from Ponds 2 and 3 and for 
R£ceivins w.nr~ 

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

Arsenic 
Cadmium 
Copper 
Iron 
Lead 
Mercury 
Selenium 
Silver 
Zinc 
pH 

0.02 
0.0039 
0.018 

Chronic 

0.02 
0.0011 
0.012 
1.0 

0.082 0.0032 
0.0002 0.0002 
0.26 0.035 
o.oc .1 0.00012 
0.12 0.11 
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 AR.AR 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, compliance 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 C')mpletion of the remedial action and 
thereaft~r. 

2. Numeric limitations for the receiving water oftbe 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/I; 
No more than 5 nephelometric turbidity units above 
naturally occurring turbidity, except, with prior 
approval of EPA, for i,hort-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 of32 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 For 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 
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True color must not be increased more than 5 units 
above naturally occurring color in the receiving 
stream. 

No increases are allowed above naturally ou:urring 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 consisten~ 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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IL Location Specific Perfonnance Standards 

/)., Floodplain and Floodway Management Act Standards 

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

2. 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. 

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

4. 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. 

5. 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 CPR§ 264.18(a) and (b). 

B. Natural Streambed and Land Preservation Act Standards 

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

r;, Historic Preservlll,i9n Standards 

1. 

2. 

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. 3 O 1 (b) and 
36 CPR Part 800. 

If significant scientific, prehistorical, historic, or archaeologic data is found at the 
Warm Springs Ponds active area, it must be preser,ed in an appropriate manner, in 
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accordance with the substantive provisions of 40 CPR§ 6.30l(c). 

D. Wetlands Protection Standards 

71 

1. An inventory of wetlands at the Wann Springs Ponds active 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, 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 CFRPart 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 Wdlow 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, 01 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 ~ and 50 CFRParts 17 and 402, and 40 CFR 
§ 6.302(h). 

m. Action Specific Performance Standards 

A Recon13truction/R!;l,clamation/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, fiuther cieanup work in the Bypass and any following 
reconstruction, restoration, and/or reclamation work must comply with the following 
requirements: 
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1. 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 floodplain 
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-tenn 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. Tetr.i)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 
event with a IO-year, 24-hour recurrr,ce 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. 

4. Reclamation and revegetation requirements described below in Section ill.B. must 
be met. 

As noted above, reconstruction, reclamation, and restoration measures are 
required for the Bypass area pursuant to this administrative order, in part to ensure 
compliance with the standards regrading no net loss of wetlands at the Wann 
Springs Ponds active area. 

B. General Reclamation and Revegetation Standards 

The Warm Springs Ponds active area remediation involves and has involved 
excavation of contaminated areas, dry capping of contaminated areas, and the creation and 
maintenance of disposal areas within the Pond 3 berms. All of these areas must be 
reclaimed and revegetated. For those activities, the following standards apply: 

1. 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 of30 CFR § 
816.111. 
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2. Revegetation of m1y excavated, capped in place area, disposal arna, 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, .730, .751, and .761, and 
MCA§§ 82-4-231 and-233. 

c._ The Dty Disposal Areas within Pon<" 3 Standards. 

The Wann 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 CFR § 
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 c-,ntrol, 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 ofin 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 
subst{'ntial 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 
stru1dards. 

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. 

E, Standards Associated with Continued Operation of 
Ponds2 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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2. 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 ft.RM§ 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 

Tl1~ Warm Springs Pondn 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 State 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. 

3. 

The Occupational Health and Safety Act, 20 U.S. C. §§ 651 - 678, and 
implementing tegulations 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 activitiP.s at the Warm Springs Ponds active area. 

To the extent it is applicable, substantive provisions of the Montana Safety Act, 
MCA § so~ 71-201 must be complied with. 
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4. To the extent applicable, the Employee and Community Hazardous Chemical 
Information Act must be complied with, in accordance with the substantive 
provisions ofMCA §§ 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, .411, .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. 

1. To the extent applicable, any remedial activities at the Wann Springs Ponds active 
area must comply with the substantiv~ .,rovisions 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 ofNatural Resources should be given. 
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ADMINISTRATIVE RECORD 
APPENDIX D 

EXIDBITS 

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

I. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

A. Definitions. 

I. 

2. 

3. 

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

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

"Composite samples" shall be flow propo1tioned. The composite sample 
shall, as a minimum, contain at least four ( 4) samples collected over the 
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 
composite samples are as follows: 

a. Constant time interval between samples, sample volume 
proportional to flow rate at time of sampling; 

b. Constant time interval between samples, sample volume 
propmtional to total flow (volume) since last sample. For the first 
sample, the flow rate at the time the sample was 
collected may be used. When substantial diurnal flow variations 
do not occur, simple time-composite sampling are allowed; 

c. Constant sample volume, time interval between samples 
proportional to flow (i.e., sample taken every "X" gallons of flow); 
and, 

d. Continuous collection of sample, with sample collection rate 
proportional to flow rate . 
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4. A "grab" sample, for monitoring requirements, is defined as a single "dip 
and take" sample collected at a representative point in the discharge 
stream. 

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

6. ''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. 

7. "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 r,tructures 
shall not be a Bypass. 

8. "Severe property damage" means substantial physical damage to property, 
damage to the treatment faci,,ties which causes them to become 
inoperable, or substantial and pe1manent 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. 

9. "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 XII of the Unilateral 
Administrative Order, or activities occurring during the shakedown period 
of operation of the Pond system. 
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DescriJ,2tlQn of Dischm:c-tloints 

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 

002 

003 

004 

005 

006 

Description of Discharge 

Pond 2 controlled discharge to the Mill-Willow Bypass. 

Pond 3 controlled discharge to the Mill-Willow Bypass. 

Pond 2 Emergency Spillway discharge. 

Pond 3 Emergency Spillway discharge. 

Drains from the North-South Dike adjacent to the Mill­
Willow Bypass. 
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C. Discharge Conditions 

1. Discha~e 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/1)* Monthly Avg.(mg/1)* 

Arsenic (Total) 0.05 0.02 
Cadmium 
Copper 
Iron 
Lead 
Mercury 
Zinc 
TSS 
pH 

* 

0.01 0.0062 
0.09 0.035 
2.2 1.5 
0.1 0.1 
0.001 0.0002 
0.3 0.16 
45.0 45.0 
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/I. 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/I. 

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 
Iron 
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 Av,g.(mg/1)* 

0.02 
0.0039 
0.018 
1.5 
0.08~ 
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/I. 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 Unilate1al 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 
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 

+ 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 Sand 
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 
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. Dis~harge 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/1)* Monthly Avg.(mg/1)* 

Arsenic (Total) 0.05 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 
TSS 
pH 

0.3 0.16 
45.0 45.0 
6.5-9.5 Units 

* Se~ footnotes in I.C. l. These discharge limitations assume a hardness of 150 
mg/I. Adjustments to the limitations shall be made, based on measured hardness 
at the discharge, for those samples with hardness greater than 150 mg/I. 

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

Parameters Daily Max.(mg/1)* Monthly Avg.(mg/1)* 

Arsenic (Total) 0.02 0.02 
Cadmium 0.0059 0.00592 
Copper 0.053 0.027 
Iron 2.2 2.2 
Lead 0.123 0.123 
Mercury 0.0002 0.0002 
Zinc 
TSS 
pH 

0.18 0.18 
45.0 45.0 
6.5-9.5 Units 

* See footnote at J.C. I. 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 I 00 
mg/I, 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 t ne effective date of the 
Unilateral Administrative Order. 
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c. FinalS.Jandards. The following discharge limitations shail become 
effective six years after the effective date of the Unilateral Administrative Order: 

Parameter DajJ~ Max.(mg/1)* Monthly A_yg.(mg/1)* 

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 
Selenium+ 0.26 0.035 
Silver+ 0.0041 0.00012 
Zinc 0.12 0.11 
TSS 45.0 30.0 
pH 6.5-9.5 Units 

+ At the concluo;lon 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 anrt 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/I. 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. 
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3. Discharg§ 004 aqd 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, ill and IV. 

Respondent shall not use discharges ()()4 and 005 solely to avoid compliance with the 
discharge limitations applied to disch&ges 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 Requirements 

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 Contro!led Discharge 

Parameter 

Arsenic (Total) 
Cadmium 
Copper 
Iron 
Lead 
Mercury 
Selenium 
Silver 
Zinc 
Total Flow, mgd (a),(b) 
Hardness 
pH, Units 
Temperature, °C 
Total Suspended Solids 
Volatile Suspended Solids 
Turbidity 
Specific Conductance 
Alkalinity 
Sulfate 

N03+NOi-N 
NH3-N 
TKN 
Total Phosphorous 
Dissolved Ortho-P 

Freguency 

Twice per week 

Once per month 

Twice per week 

Twice per month 

Sample Type 

Composite 

composite 

(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. Dische,rge 003 - Pond 3 Discharg~ 

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 
Arsenic 

Cadmium 
Copper 
Iron 
Lead 
Mercury 
Selenium 
Silver 
Zinc 
Total Flow, mgd (a),(b) 
Hardness 
pH, Units 
Temperature, °C 
Total Suspended Solids 
Volatile Suspended Solids 
Turbidity 
Specific Conductance 
Alkalinity 
Sulfate 

NO/N02-N 
NH3-N 
TKN 
Total Phosphorous 
Dissolved Ortho-P 

Frequency 
Prior to discharge 
and twice per week 
during discharge 
" 
" 

Once per month 

Twice per week 

" 

" 

Twice per month 

Sample Type 
Grab 

Composite 

composite 

(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 005 - Pond 2 and 3 Emergency Spillway Discharges. 

Effluent Characteristic 
Total Flow 

Sample Type 

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) 
Cadmium 

Twice per week Composite 

Copper 
Iron 
Lead 
Mercury 
Selenium Once per month 
Silver 
Zinc Twice per week 
Total Flow, mgd 
Hardness 
pH, Units 
Temperature, °C 
Total Suspended Solids 
Volatile Suspended Solids 
Turbidity 
Specific Conductance 
Alkalinity 
Sulfate 

NO/N02-N Twice per month composite 
NH3-N 
TKN 
Total Phosphorous 
Dissolved Ortho-P 
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MONITORING, RECORDING AND REPORTING REQUIREMENTS 

A. 

B. 

C. 

Re,presentative 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 Forni (EPA No. 3320-1) or equivalent approved form, 
postmarked no later than the 28th day of the month foilowing the c-')mpleted 
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 st.umittcd 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: 

copy to: 

United States Environmental Protection Agency 
Region 8, Montana Office 
301 South Park, Drawer I 0096 
Helena, MT 59626 

Attention: D. Scott Brown 
Remedial Project Manager 

Montana Department Of Health and 
Environmental Sciences 

Water Quality Bureau 
Cogswell Building 
Helena, MT 59620 

Attention: Fred Shewman 
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D. 

E. 

F. 

G. 

Compliance Schedules. Any progress repmt, 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. Repo1ts of monitoring info1mation 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 wer,, 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, instmment 
readouts, computer disks or tapes, etc., used to dete1mine 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 instmmentation, 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 period 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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Twenty-foJJL.Hour Notice of Noncompliance Reporting. 

1. 

2. 

3. 

4. 

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 vm, 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 P.Xceeds 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 II.H. l. 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. 



l 
l 
1 
l 
1 
l 

I. 

J. 

5. The EPA Montana Off:ce 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 submitted to the addresses in Part Il.C., Reporting of 
Monitoring Results. 

Other Noncompliance Reporting. Instances of noncompliance not required to be 
reported within 24 hours shalt be reported at the time that monitoring reports for 
Part 11.C. are submitted. The reports shall contain the information listed in Part 
II, H, 2 and 4. 

lm,pection 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 required by law, to: 

1. Enter upon the Respondent's premises where a regulated facility or 
activity is located or condP~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, 

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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ill. COMPLIANCE RESPONSIBILITIES 

A. Duty to Comnly. 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. 

B. Penalties for Violations of Discharge Conditions. Except for Part ID.G., Upset 
Conditions, nothing in this Exhibit shall be construed to relieve Respondent of 
the civil or criminal penalties for noncompliance. 

C. 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 T Jnilatcral 
Administrative Order, including this Exhibit. 

D. 

E. 

F. 

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 so as to prevent any pollutant from entering any waters of the 
state or creating a health hazard. 
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G. U..12set Conditions. 

H. 

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 I.A.6. 

2. Conditions necessary for a demonstration of upset. To establish the 
affirmative defense of u;,set, 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 
II.H., Twenty-four Hour Notice of Noncompliance Reporting; 
and, 

d. Respondent complied with any remedial measures required under 
Part ill.D., 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 ill.G. of this Exhibit (Upset Conditions) to 
reduce to zero the frequency of exceedances of discharge limits due to 
upset conditions. 

The five year periodic review process, described in Unilateral Administrative 
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 
review process shall involve public comment, as described in applicable EPA 
guidance and the NCP. 
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IV. GENERAL REQUIREMENTS 

A. fil&rultQ.ry Ri;tquirements. All reports or information submitted to the Directors 
shall he signed and certified. 

1. 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: 

2. 

3. 

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.) 

Changes to authorization. If an authorization under paragraph IV .A. l. 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. 

Ce1tification. Any person signing a document under this section shall 
make the following certification: 

"I 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 info1mation, the information submitted is, to the best of 
my knowledge and belief, true, accurate, and complete. I am aware that 
there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment for knowing violations." 

B. Availability of Reports. Er.cept for data determined to be confidential under 40 
CFR Prut 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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APPENDIXE 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

IN THE MATTER OF: 

SIL VER BOW CREEK/ 
BUTTE AREA (ORIGINAL 
PORTION) SUPERFUND SITE; 
WARM SPRINGS PONDS INACTIVE AREA 
OPERABLE UNIT: 
SITE NO. 22. 
OPERABLE UNIT NO. 12. 

ATLANTIC RICHFIELD COMP ANY, 
and/or ATLANTIC RICHFIELD COMPANY, 
INCORPORATED, 
RESPONDENT. 

PROCEEDING UNDER SECTION 106(a) 
OF THE COMPREHENSIVE ENVIRONMENTAL 
RESPONSE, COMPENSATION, AND 
LIABILITY ACT, AS AMENDED, 
42 U.S.C. § 9606 (a). 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
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ADMINISTRATIVE ORDER 

EPA Docket No. 
CERCLA-VIII-93-23 

FOR REMEDIAL DESIGN/REMEDIAL ACTION 
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EXH1BIT4 

APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS, ST AND ARDS, CONTROLS, CRITERIA, OR LIMITATIONS 

AND OTHER PERFORMANCE STANDARDS 
FOR THE 

WARM SPRINGS PONDS INACTIVE AREA OPERABLE UNIT 
SIL VER BOW CREEK/BUTTE AREA (ORIGINAL PORTION) SUPERfoUND SITE 

CLARK FORK RIVER BASIN, MONTANA 

Section 12l(d) ofCERCLA, 42 U.S.C. Section 962l(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 Jaws, and from federal env:ronmental 
Jaws (commonly r~ferred to as ARARs) at the completion of the remedial action, and/or during 
the implementation of the remedial action, unless a waiver is granted. ARARs 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 
procedural 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 health 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 pennit 
requirements, pursuant to section 121(e) of CERCLA, 42 U.S.C. § 962l(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 ARARs 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 
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 ARARs listed here are within the scope of 
this interim action. 

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 achieved 
with this cleanup. This issue will be reviewed before a final cleanup is selected or declared for 
the entire Wann Springs Ponds area. 
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1. 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. §§ 300fet seg. 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 
Cadmium 
Chromium 
Lead 
Mercury 
Nitrate 

0.050 milligrams per liter (mg/I) 
0.010 mg/I 
0.050 mg/I 
0.050 mg/I 
0.002 mg/I 

(as N) 10.000 mg/I 

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 l and a ground water interception trench and pump-back system 
immediately south of the proposed Pond l 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 sl1all become effective immediately upon completion of 
constmction 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 dete1mines 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 t •1e 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 Perfonnance Standard shall be detennined 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 I.A. and I.B. 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, . l 003, and . l O 11. 
To the extent these regulation identify numeric limits for contaminants in the ground water other 
than those substances which are listed in Section I.A. above, numeric limits for oth~r 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 '\le remedial action and upon completion of 
remedial action. 

II. 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 
.Q!Iality 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 (III) 0.36 mg/I 0.19 mg/I 
Arsenic (V) 0.85 mg/I 0.048 mg/I 
Arsenic (Total) 0.02 mg/I* 
Cadmium 0.0039 mg/I** 0.0011 mg/I** 
Copper O.oI8 mg/I** 0.012 mg/I** 
Iron 1.0 mg/I 
Lead 0.082 mg/I** 0.0032 mg/I** 
Mercury 0.2 ug/1* 
Zinc 0.12 mg/I** 0.11 mg/I** 

* indicates that the standard is a replacement standard for a standard which is waived, pursuant to 
section 12l(d)(4)(A) and (C) ofCERCLA. See Warm Springs Ponds Active Area Record of 
Decision (EPA, 1990). 
** indicates that the value is based on an assumed hardness of JOO mg/i. 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/I. 

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 allowable increase above naturally occurring turbidity is 5 
nephelometric turbidity units except for short-term construction or hydraulic projects, game fish 
population restoration, as allowed ia ARM s•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 For 
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 N naturally 
occurring water temperature 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 ,rare 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 :iction 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 Waim 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 Petformance 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. 

m. Air Standards 

Standards related to air pollution are promulgated pursuant to the Clean Air Act, 42 U.S.C. §§ 
7401 et seg_. and the Clean Air Act of Montana, MCA§§ 75-2-102 et seq .. Specific standards ai·e 
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 control. 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 

I. 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(c1) and Executive Order No. 11,988. 

D. The Pond 1 and Area Below Pond l facilities must be designed, constrncted, operated, 
and maintained to avoid washout to the l 00 year floodplain, in accordance with ARM § 
16.44.702, as that section incorporates 40 CFR § 264.18(a) and (b). 

II.· Natural Streambed and Land Preservation Act Standards 

A. Soil erosion and sedimentation to Montana rivers must be kept to a minimum, in 
accordance with MCA§§ 75-7-102, -104, -105, and -11 l, and ARM§ 36.2.404. This 
ARAR is particularly important during construction activities, and must be met through 
adequate design and implementation practices. 

ill. 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. Perfmmance 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 § 6.30l(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 CPR§ 6.30l(c). 

IV. Wetlands Protection Standards 

An inventory of wetlands at the Wann 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 destrnction of wetlands. If destrnction 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 
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 planned by the 
Respondent must be done as part of the remedial action implementation process, to 
ensure compliance with this standard. 

V. 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. § 153 ! et . seq., and 50 CFR Parts 17 and 402, and 40 CFR § 
6.302(h). 

VI. 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. 

VII. Waste Disposal Siting Restrictions 

3. 

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 l area and the 
wetlands closure area below Pond 1 will be outside of a re-engineered flood plain, these 
ARARs 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 12l(d)(4)(A) ofCERCLA, 42 U.S.C. § 
962l(d)(4)(A) which applies to ARM§ 16.14.505(c). 

ACTION S]pECIFIC ARARS AND PERFORMANCE STANDARDS 

The Wmm Springs Ponds Ina.ctive 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 lowermost portion of the Bypass channel, creation of wet closure cells 
which will function as wetlands within Pond 1 and below Pond l, creation of a dry closure cell 
for dry portion of Pond 1, strengthening of existing Pond berms and construction of a new bem1, 
development of a ground water intercept system at the boundary of the area below Pond l, and 
implementation of necessary smface water monitoring. Following are ARARs and Performance 
Standards for these aspects of the remedial action. 

I. Reconstruction/Reclamation/Restoration of 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 tile following 
requirements: 

A. 

B 

C. 

D. 

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. 

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. 

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 I 0-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. 

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. 

II. General Reclamation and Revegetation Standards 

The Warm Springs Ponds Inactive Area remediation requires excavation of contaminated 
areas at the existing Lower Bypass channel and possibly in the area below Pond I, 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 
rnvegetated 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), .50l(A)(l)(a), .520(4), .631, .638, .640(1), .644(1), and .761, 
and MCA §§ 82-4-231 and -233. 

ill. Dry Disposal Area within Pond 1 Stimdards. 

The Warm Springs Ponds Inactive Area remediation requires the creation and 
maintenance of a dry disposal area within the Pond I 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 0f 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.Jted 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 
CFR § 264.25l(c),(d), and (f) which are incorporated by reference into ARM§ 
16.44.702. 

D. 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. 

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-l(a), 257.3-2, 257.3-3, 
and 257 .3-4, which are incorporated by reference into ARM § 16.44. 702 .. 

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 hazard. Additionally, the waste must be disposed 
of outside of the l 00 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. 

IV. Wet closure cell standards 

A. The wet closure cells must be designed and operated so as to comply with the structural 
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integrity requirements of 40 CFR § 264.22l(g), which are incorporated by reference into 
ARM§ 16.44.702. 

B. 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. 

C. 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-l(a), 257.3-2, 257.3-3, 
and 257 .3-4. 

D. 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 
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 prevnt its discharge, dumping, spillage, or leaking, 
in accordance with the substantive provisions of ARM§§ 16.14.505 and .523, and MCA 
§ 75-10-214. 

V. Berm Strengthening Standards 

The berms within the Waim 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: 

A The North South berm adjacent to Pond 1 and the new berm extension 

1. The berm, which is a high hazard dams and berm, must comply with the criteria given in 
ARM § 36.14.50 l, including compliance with the Maximum Credible Earthquake 
standards. 

2. 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. 

B. The Existing Pond 1 Berm 

1. 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. 

2. 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. 

VI. Ground Water Monitoring Standards 

The Wrum Springs Ponds Inactive Area remediation requires the monitoring of ground 
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water at and around the ground water interception trench, 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 treat1 !nt is waived, pursuant to section 12 l (d)(4)(C ) 
ofCERCLA. 

4. OTHER LAWS 

In addition to the environmental or siting standards identified above, the State 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: 

l To the extent applicable, noise levels for protection of on-site workers must be met, as 
described in ARM § 16.42. l O l. 

n. The Occupational Health and Safety Act, 20 U.S.C. §§ 65 l - 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 
follow a site specific Health and Safety Plan for conduct of activities at the Warm 
Springs Ponds Inactive Area. 

III. To the extent it is applicable, substantive provisions of the Montana Safety Act, MCA § 
50-71-201 must be complied with. 

rv. 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. 

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. 

VI. Ground water wells must be logged and reported to the Department of Natural Resources 
Conversation, as stated in MCA§ 85-2-516. 
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VII. To the extent applicable, any remedial activities at the Wann Springs Ponds active area 
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. 



APPENDIX F 

WARM SPRINGS PONDS 

Silver Bow Creek/Butte Area Superfund Site 
Upper Clark Fork River Basin 

Key Dates and Milestones for Superfund Activities 

1985 - 1989 Montana Department of Health and Environmental Sciences (now MDEQ) 
conducted remedial investigations of Silver Bow Creek and Wann Springs Ponds. 

July 1989 Massive fish kill in upper Clark Fork River, caused by storm runoff from bare 
tailin~s deposits within the Mill-Willow bypass. 

March 1990 ARCO agreed to request by EPA to conduct a non-time critical removal action for 
the Mill-Willow bypass. 

July 1990 Administrative Order on Consent signed. ARCO began removal action 
immediately, under EPA's oversight. 

Sept. 1990 EPA issued Record of Decision for Warm Springs Ponds cleanup, following 
extensive public review. Cleanup decision was highly controversial. 

Oct. 1990 ARCO completed major portion of Mill-Willow bypass in one field season. Nearly 
1 million cubic ya.rds of tailings and fill were excavated from the active channel. 

June 1991 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. 

Oct. 1991 EPA issued Unilateral Administrative Order for cleanup of Active Area. Bypass 
removal work was completed in the second field season. 

Spring 1992 ARCO began remedy construction on dams 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. 

June 1992 EPA issued second Record of Decision (Inactive Area.) 

Field Season Remedy constmction continued for Active Area. New Treatment facility was in 
operation by end of 1992. Dams were raised and st; engthened, ponds were 
enlarged, wet closures were created, new inlet and outlet structures were 
constructed. 
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July 1993 

1994 
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EPA issued Unilateral Administrative Order for Inactive Area. AR.CO began 
construction immediately. 

Remedy construction pr~ed in botlnhe 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 systeru. It is an 
alkaline precipitativa 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, perfonnance standards were met about 95 ~ercent of the time. "Gold Book'' cliteria for 
copper were met about 90 percent of the time. Upsets occur during spring runoff, when metals 
entering the ponds from Silver Bow Creek exceoo the system's capability for precipitating metals. 
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A~MINISTRATIVE R APPENDIX G 

SILVER BOW CREEKfBUTTE AREA NPL SITE 
FIVE YEAR REVIEW 
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NEWSLETTER 

DECEMBER 1997 • U.S. ENVIRONMENTAL PROTECTION AGENCY 
REGION 8 • MONTANA OFFICE 

Introduction 
EPA is conducting a five year review of the Silver Bow Creek/Butte Area (SBC/BA) Superfund site. The document will be available for 
public review and comment in early 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 Environmental 
Response, Compensation, and Liability Act (CERCLA, or 
Superfund), "if a remedial action is selected that results 
in ... contaminants remaining at the site above levels that allow 
for unlimited use and unrestrict_ed exposure, (EPA) shall review 
such or.1ion no less often than every five years after initiation of 
the selected remedial action." NCP Subpart E, Section 300.430 (f)(4l!i0. 

Although we have referred to tho review being conducted by 
EPA as the Warm Springs Ponds five year review, EPA guidance 
requires that: "Sites subject to five year reviews with multiple 
remedies or operable units should conduct a five year review for 
tho entir3 site, and not separate five year reviews for each 
remedy or operable unit ... (EPA) should cover each operable 
unit ... as appropriate to its progress in remediation ... the five year 
review, howevor, is triggflled by ths first cperable unit giving rise 
to a five year review." DSWER Dil'octive 9356.7-02A Thus, SBC/BA 
five yoer reviews will be done for the entire site, and will be 
triggered by the start of remedial action at the Ponds, or in five 
year increments from 1992. 

Becauro the Ponds are only one of several operable units of the 
SBC/BA site, they cannot be reviewed in isolation. The Silver 
Bow Creek/Butte Area Superfund site has eight remedial 
operabla units, including Mine Flooding (Berkeley Pit), Priority 
Soils, Non-Priority Soils, Rocker Timber Framing and Treatment 
Plru1t, 1,tream1:id0 iailings, the Warm Springs Ponds Active and 
Inactive AroEis (two administratively se11arato units), end the 
Aciivo Mining imm. The 8BC/BA site hos also b1ie11 the subject 
of tr.in removal actions m· operable units, notably timbor Butte, 
tho Mill-Willow Oyposs, Lowor Area One, Hutto Soils, and 
Travon~fWGSt Camp Mine Water. Tho Warm Springs Ponds 
function as R settling ond troatment facility for the wastes 

which continue to migrate downstream in Silver Bow Creek from 
the Butte Area, Rocker, 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, began 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 
operable 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 

map, removal opar•;• ;;•~ ~ ~l~review.

111111111
Hl!!lli 

Why the Ponds First? 459698 
The Ponds 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 
eanhquakes and floods; eliminate tailings from the Mill-Willow 
Bypass to prevent additional fish kills; and to up~rade their 
ongoing treatmant function for Silver Bow Creek water. During 
the five year review, the Ponds must be addressed in context of 
the other operable units, and ~PA must determine if sel'.lcted 
response actions remain protective of human health and the 
envirnnment not only for the Ponds, but for the entire site. 

We recognize that cleanup activities are not complete at Lower 
Area One or at the Butte Piioiity Soils and Mine Flooding, that 
Stremnside Tailing;; remediation is yet to begin in full force, and 
that Rockor is just being completed. The need for upstream 
work is more apparent than over as the roview progresses, 
because much of the Warm Springs Ponds operable units' 
objoctivas woro predicated upon upstream cleamip and 
subsequent reduction in contaminants flowing to the ponds. 

m 
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Comporian\1 of Five V oar Reviews 
A 1iye year review may vary in extent according to EPA 

guidance, but the basic purpose is to evaluate whether the 
rosponse action rem.11ins protective of human· hoalth and the 
enviromnoot: Jbo:(:omgonents of the SBC/BA five year review 

',: ,h. <i ' ·- ' ... 

1. Introduction (requirements, obJsct!ve~. purpose) 

2. Si19 Background 

include the following information as outlined, which incorporates 
the requirements of a fivo year review. The report will look at 
thesa istues in detail for the Warm Springs Ponds area, and in a 
more limited fashion for the other, incomplete operable units. 

2.1 Site De:cription and History (chronology and regulatory history) 
2.2 Remedial Objactivss 
2.3 Summary of Remedillll 

3.0 ARARs Review (changes to any applicable, relevant end appropriate requirements (ARAlls) sinca the RODs) 

4.0 

5.0 

6.0 

7.0 

S1111111ary of Site Visits 
4.1 Slll1l11•r1 of Current Conditions 
4.2 State/Local lnput/Concem., 

Areas of Compliance and Non,Comp!iance 
6.1 Description of Ongoing Operations and Maintenance 
6.2 Monitoring Sunvnary 
5.5 Explanation of Non,CompUance 

Recommondotions 
8.1 Rationale for Observational Approach 
8.2 Rec01111l18ndations for Improved Performance 

Statements of Protectiveness 

8.0 Schadule for NoY.1 Five 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 does indicate that 
EPA " will inform tho public when it determines that ... a five year 
review is appropriate, describe the planned scopo ... and describe 
actions taken based on any review." OSWER Directive 9356.7,02 

EPA will olso mako the review report availablo to the public. 
Finally, but pert1aps most importantly, EPA should "consult with 
the community in dovoloping a communication strategy." Ibid. 

For tho past five years, EPA has, in conjunction with the 
Montana Department of Environmental Quality and ARCO, held 
annual sessions and sito tours, open to tho public, to review the 
data g011erated for Warm Springs Ponds. At thoso sessions, all 
potties undm stood that a fiva year roview for tho Ponds would 

be necessary. In addition, EPA set a five year shakedown period 
for the Ponds, which officially ended October 25, 1997. 

Also, at a public meeting of the Citizens Technical Environmental 
Committee (CTEC) on September 11, 1997, EPA presented 
information about the scope of the five year review. CTEC 
solicited comment with a comment sheet. This information was 
reported in the Mnntaoa Standard, a iocal newspaper of genernl 
circulation. 

) 
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EPA'a Communication Strategy 
Basul on requosts from the public, and our understanding of the 
public's information needs for the Silver Bow Creek/Butte Area 
site, EPA determined the publit mmded moro information about 
the five year review. Thus, EPA's newsletter attempts to 
increase awareness about and understanding of the SBC/BA five 
year review for those who were not in attendance at the CTEC 
meeting or the annual sessions. We encourage readers to call or 
write us with questions or concerns about EPA's outlined review 
(above). When the five year review is complete, the resulting 
report will be placed in all information repositories for the Clark 
Fork Basin Superfund sites (sea back page for locations). Copies 

will also be availeb!e upon request from EPA. 

Pubiic Gomroaot Period 
EPA plans to hold a public comment period on the final review 
report. Durina the comment period, we will hold public meetings 
in at least Opportunity and Bonner. Resulting public comment on 
the report and EPA's recommendations will be evaluated by EPA. 
Where appropriate, comments may influence the recommended 
actions. If so, this information will be placed in the 
adninistrative record, and EPA's final recommendations will be 
noticed in the media and through a newsletter to the mailing list. 

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 prompted the review 
because 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 tho public has shown intense interest h, the Ponds' performance. Thus, the Ponds will get the most 
thorough review of the SBC/BA site's operable units. Still, all but three of the EPA Montana Office's remedial project managers will 
participate in producing the final five year review for their respective operable units. The personnel and their responsibilities are listed 
below. 

Ron Bertram • Priority Soils, Lower Area One 
Miko Bishop • Rocker 
Scott Brown • Warm Springs Ponds 

Russ Farha • Mine Flooding 
Rosemary Rowe/Mike Bishop· Streamside 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 about the process, please contact Pam Hillery at EPA ( phone (4061 441-1150 ext. 246, E-mail: 
hillery.pam@opamail.epo.gov, and address: 301 S. Park, Drawer 10096, Helena, MT 59626). Copies of the five year review process 
guidance ere available upon request. 

Housekeeping 
If you received this newsletter in the mail, you are 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 above address (or phone/E·mail) and tell us if you wish to remain cm the list If we don't hear from you by 
March 1, 1998, wo will remove your name 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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lnfl'lrmntlo!'I Repoaltorl11 
EPA wiU place tha fine! fwa yau rliYioW mport for Silver Bow Creek/Butti! Area in ell information repositorias for tha Clark Fork Basin. The$e are: 

Montano T 11ch Librllrf 
Wast Park, Butte 

EPA Butt11 Office 
Courthouse, Butte 

Hear~ Free Library 
3rd &nd Msln, Anaconda 

Man,fiold Library 
UM, Missoula 

Grant-Kohrs Ranch NHS Offlca 
Doarlolf\le 

PowoU County Pub!lc Library 
Deorlodge 

Mlssoula Pubffc Library 
East Front, Ml,soula 

EPA Montlllla Office 
federol Building, Helena 

" 
- .I 

In add'rtion, three citizeM groups hold Technical Assistance Grants (TAGs) for sites In the Clark Fork Basin. Also, an environmental group is active on river issues. 
Thasa groups will receive copies of the report, and have technical advisors who can halp review tha Information for the genaral public. These groups are: 

Citizons Tochn!ca! Environmental CO!ml!ttee (CTEC) 
Butte (TAG far SHver Bow Creek/Butta Area end Montana Pole) 
(406) 723·6247 

Milltown Technlcsl Assistance Convnittee (MTACI/Upper Clark Fork Tochnical Asst,tance Convnittea (UpTAC) 
Mlssotda/Deer Lodge (TAG for the Milltown Rasorvair site and Clark Fork River OU, 
P.O. Box 9088, Missoula 69807 or 
P.O. Box 28, Deer Lodge 69722 

Arrowhead 
Anaconda (TAG for tha Anaconda Smelter site) 
(408) 663-5538 

Clark Fork·Pend Oreille Coarrtlon 
Missoula (active on oil aspects of Clerk Fork River drainage water quallty) 
(406) 642-0539 

$'\\EDST-1r. , , 
• -~. U.S. Environmental Protectmn Agency 
K ~ j 301 S. Park, Drawer 10096 
,mo;;;/ Helena, Montana 69626-0096 

Printed on Recycled (20% Post-Consumer) Paper 
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ARCO<> 

Subj: Proposed Modifications to the Warm Springs Monitoring Program 

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: 

• Aluminum, manganese, silica, and TOC are proposed to be added to the SS-1, SS-3E, and 
SS-5 composite analyses for 1997. These constituents were suggested by Bill Bluck 
because of their importapce in colloidal and sedimentation processes. It is recommended 
that these analytes be reviewed at the end of the shakedown period. 

e Metals and silica will continue to be analyzed for total recoverable and dissolved 

fractions (0.45µm filtered). 

• As discussed at the November meeting, it is proposed that 0.1 µm filtering a:J 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 Wann Springs Ponds performance. 

o It was also disc11ssed 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. 

SS~3E -· Turbidity values greater than IO NTU at SS-3E should be considered 
upset conditions. 

SS-5 - Turbidity values greater than 6 NTU should be considered upset 
conditions. 

Allan11c R1chf1old Company 

o \.mllracilsitlwsplwq.nmtr doc 
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Routine or upset sat,ppling conditions should be determined separately for each station. 
For example, ifupsei'conditions are only being observed at SS-1, routine sampling 

continues at all other stations. 

o It is proposlld 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. 

• It is recommended that daily sampling and analysis be performed at SS-4 and SS-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 
c_<?,~cerm. !hank you for your consideration of these proposed monitoring modifications . 

. . 

RJB:tjb 

cc: Sandy Stash 
Pam Sbar 
Bart Richardson 
Barry Duff 
Bill Duf(y/PMHS 
Bill Kelly/BSA 
John Clark/ISi 
Jim Kambich/MSE-HKM 
Kevin Kissell/MSE-HKM 
Roger Gordon/MSE-HKM 

"'15 I I. '- "13' L._, c./C.... 

file: 71.01.110.1 
71.01.80 
Chronological 

g:1.Jsrltraci\si"wsplwq-mnlr.doc 
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SURFACE W A1ER QUALITY MONITORING 

COMPOSITE SA."1PLES GRAB SAMPLES 
SS-1 SS-3E ss-s SS-2 S5-4 SS-3W 

propos<d proposed proposed proposed proposed proposed proposed propcso:I prcpo,ed p,cposod propocal propc:,«d 
·Parameter current routine upset,~ curnnt routine upoets cuo:cnt routine - c:un:ent routine upsets "'"'"' routine upsel3 eun:ent rcutine upsets 

LABORATORY 
General: 
Alblinity, Total as a.co, 2/wk 2/mo 2 /wk 2 /wk 2/mo 2/wk 2/wk:· 2/mo 2/wk 2/wk 2 /mo 2 /wk 2 /wk 
Calcium, Dissolved 2 /wk 2/mo 2/wk 2/wk 2/mo 2 /wk 2/wk 2/mo 2/wk 2/wk 2/mo 2 /wk 2 /wk 
M3gnesium. Dissolved 2/wk 2/wk 2/wk 2/wk 2/wk 
Hardness, as CoCO, 2 /wk I /wk 2/wk 2 /wk I /wk 2/wk ··2/wk 1 /wk 2/wk 2/wk 2/mo 2/wk 2/wk 
Silica . .is SiOi I /wk 2 /wk I /wk 2 /wk 1 /wk 2/wk 
Sulfate 2 /wk 2 Imo 2 /wk 2 /wk 2/mo 2/wk 2/wk 2 /mo 2/wk 2 /wk 2 /wk 

BTui:bic!ity 2 /wk 2/mo 2 /wk 2 /wk 2/mo 2 /wk ·2 /wk 2/mo 2/wk 2/wk 2/wk 
Tout Suspended Solids 2 iwk 2 /mo 2 /wk 2 /wk 2/mo 2/wk 2/wk 2/mo 2 /wk 2/wk 2/wk 
Volatile Susrended So!ids 2 /wk 2 /wk 2/wk 2/wk 2/wk 
Total Or53llic Carbon (TOC) I /wk 2/wk l /wk 2/wk l /wk 2/wk 
Nntricnts: 
Ammonia, :s N 2 /mo 2/mo 2 /mo 2/mo 2/mo 2/mo 2/mo 2 /mo 2 /mo 
Nitrate/Nitrite, as N 2/mo 2 /mo 2/mo 2/mo 2/mo 2/mo 2/mo 2/mo 2/mo 

TKN, asN 2/mo 2/mo 2/mo 2 /mo 2/mo 2/mo 2/mo 2 /mo 2 /mo 
Ortho-J'hc,'l?h,te, as P 2 /mo 2 /mo 2/mo 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 ! /wk 2/wk I /wk 2/wk l /wk 2/wk 

Arsenic 2/wk I /wk 2/wk 2 /wk I /wk 2/wk 2 /wk I/wk 2/wk 2 /wk 2/mo 2 /wk 2/wk 
Cadmium 2/wk 2 /wk 2/wk 2 /wk 2/wk 

Cop!"'r 2 /wk I /wk 2 /wk 2 /wk I /wk 2/wk 2 /wk l /wk 2 /wk 2 /wk 2/mo 2 /wk 2/wk 
Iron 2 /wk I /wk 2 /wk 2/wk I /wk 2 /wk 2 /wk 1 /wk 2 /wk 2/wk 2/mo 2 /wk 2 /wk 

Lead 2/wk 2/mo 2 /wk 2 /wk 2 /wk 2/mo 2/wk 2/wk 2 /wk 

~~~se ! /wk 2 /wk I /wk 2 /wk 1 /wk 2 /wlr. 
Mercury ___ 2 /wt. 2/mo 2 /wk 2 /wk 2 /wk 2/mo 2 /wk 2 /wk 2 /wk 

Seleniwn 2 Imo 2 /mo 2/mo 2 /mo 2/mo - -
Silver 2/mo 2/mo 2/mo 2/mo 2 /mo 

Zinc 2/wk I /wk 2 iwk 2 /wk I /wk 2 /wk 2 /wk I /wk 2 /wk 2/wk 2 /mo 2 /wk 2 /wk 

FIELD 
Conducti"·ity 2 /wk I /day I /day 2 /wl:: I /day I /day _) !~ay 1 /day I /day 2/wk 2 /mo 2 /wk 2 /wk 

\>isso!ved Oxygen. I /day I /day 

Flow I /day l /day I /day ! /day I /day I /day I /day 2/mo 2 /wt 

IPH I /day l /day l /day I /day l /day I /day I /day I /day I /day I /day I /day 2/mo 2 lw:, ! /day 

Turbiditr 2 /wk I /day l !day 2 /wk l /dsy I /dsy 2 /wk I /dsy I /dsy 

Water Level l /day 1 1d,y l /day I /day I /day I /day . 
Water Temperature I /dav I /day I /day I /day I /day 1 /day I /day I /day 1 /day I /day 2/mo 2 , .... I /day 

Cok1r I /day l /day I /day I /day I /dsy 

t:lll!= 
I. Shaded cell~ are an.:ilyres presently required hy UAO. 
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Parameter current 

LABORATORY 
General: 
Alkalinity, Total as eaco, I /wk 
Calcium, Dissolved I /wk 
Magnesium, Dissolved l /wk 
Hardness, as CaC03 I /wk 
Silica, as Si02 

Sulfate I /wk 
Turbidity ! /wk 
Total Suspended Solid~ I /wk 
Volatile Suspended Solids l /wk 
[rota! Organic Carbon (fOC) 

Nutrients: 
Ammonia, as N 
Nitrate/Nitrite, as N 
TKN, as N 
Ortho-Phosphate, as P 
Total Phosphorus, as P 
Metals: 
Aluminum 
Arsenic I /wk 
Cadmium I /wk 
Copj)Cr I /wk 
Iron I /wk 
Lead I /wk 
Manganese 
Mercury I /wk 
Selenium 
Siiver 
Zinc I /wk 

FIELD 
Conductivity I /wk 
Dissolved Oxygen 
Aow 

pH I /wk 
Turbidity 
Water Level 
Weter Temperature I /wk --- -
Color 

SURFACE WATER QUALITY MONITORING (continued) 

GRAB SAMJ?LES 
EWC WWC MWB-1 

propo:od proposed proposed propoged proposed 
rootine upsets current routine tmse!s cumnt routine 

l /wk 
I /wk 
l /wk 

l /wk l /wk l /wk l /wk l /wk l /mo I /mo 

l /wk 
l /wk 
l /wk 
l /wk 

I iwk I /wk I /wk l /wk l /wk l /mo l /mo 
I /wk I /mo 

I /wk I /wk I /wk I /wk I /wk I Imo l Imo 
I /wk I /wk I /wk I /wk l /•vk I Imo 

I /wk I Imo I /mo 

I /wk 1 Imo ! Imo 
1 Imo 
limo 

I /wk I /wk I /wk 1 /wk 1 /wk 1 Imo I /mo 

I /wk ! /wk I /wk 1 /wk I /wkj I Imo I Imo 
I /mo I Imo 

1 Imo I Imo 
I /wk I /wk I /wk l /wk I /wk I /mo I Imo 
I /wk I /wk I /wk I /wk I /mo I /mo 

I /wk I /wk ! /wk 1 /wk 1 /wk I /mo 
I /mo 

Page 2 

proposed 
ut><OIS 

l /mo 

l /mo 

I /mo 

I Imo 

I Imo 

l /mo 

I /mo 

1 /mo 
I /mo 
I /mo 
I /mo 

J Imo 

MWB-2 & MWB-3 
proposed propose:! 

camnt routine """"' 

l /mo l /mo 1 /mo 

l /mo 1/mo I /mo 
l /mo 
I /mo l /mo limo 
I Imo 
1 Imo I/mo I /mo 

I /mo ! /mo limo 
I Imo 
l /mo 
I /mo I /mo l /mo 

·-
I /mo I /mo I Imo 
I /mo I Imo I /mo 
I /mo l Imo l /mo 
I Imo l Imo limo 
l /mo 1 Imo 1 Imo 

I Imo I /mo 
I Imo 

/ 

. . 
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SURFACE WA1ER QUALITY MONITORING (continued) 

!NACTIVE AREA GRAil SAMPLES 

MWC&SWC P<mdlWC IA-I IA-2 IA-3 
proposed proposo:I proposed proposed proposcrl propos,d proposed propo=d propo,od propo,cd 

, Parameter correct rrotinc upsets com:nt routine upsets com,nt rootine ups<t,, cum:nt routine upsets curren1 routine -;!LABORATORY 
1 

General: 
Alkalinity, Total as OtC03 I /wk l/"1t: 1 /wk 
C,lcium, Dissolved 11"1t: /wk 11"1t: 

Ma.gnesium, Dissolved 1/M: 1 lwlc 1 lwlc 

Hardness, as CaCO, 1 /wlc llwlc I /wk l /wk 2/mo 2/mo l /wk 2/mo 2/mo 

~ilica, as SiO, 

Sulfate I /wk ]/Me I /wk I 

jfut:bidity l /wk J /wk I/wk 
Total Suspended Solids l /\\t; !IMC 1/v.i: 
IV olatile Suspended Solids l /wk 1 /wlc 1/wk 
Total Organic Carbon (TOC) 

!Nutrients: 

Ammonia, as N 
Nitrate/Nitrite, as N 
[!'KN, asN 

Ortho-Phospbale, as P 

Tobi Ph0<t>l10rns, as P 

Metnls: 
Aluminmn 
Arsenic ! /wk ! /wk 1/wk 1 /wlc 2 /mo 2 Imo 1/wlc 2/mo 2/mo 

Oldmium I /wlc J /wk l/"1t: ! /wk 1 /wk l /wt:. 11"1< I /wk 1 /wk 

Copper ! Iv.le ! iv.le ! /wk 1/wlc 2 Imo 2 /mo I /wk 2/mo 2/mo 

[mn I /wk 1 lwk l /"1t: ! /wk 2/mo 2/mo ! /wk 2 /mo 2 /mo 

Lead I /wk I /wk 1/vk 

Manganese 

Mercury 1 /wl: l /vik ! /wk 

Selenium 
Silver 
Zinc !/wk ! /wk I /wk ! /wk 2 Imo 2 /mo 1 lv.i< 2 /mo 2 /mo 

FIELD 
Conductivity 21mc J /wk I /wk 2 lwl: I /wk I /wl: I /wk ] /wk 1 /wk I /wk I /wk I /wk ! /wk I /wk I /wl: 

Dissolved Oxygen 

Flow 

pl! I /day ] /wk I /wk I /day I /\\k I /wl: I /wk I /wk I /wk I /day ] /wk I /wk I /wl: ] /wk I /wk 

[Turbidity 

Water Level I /day I /wk I /wk 

Water Temperature I /day J '"i: I /wk I /day 1 /\\,l I /wk I /wk I /wk !IMC I /day I /wk I /wk ! /wk I /wk !/Me 

I color 

Page 3 
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SURFACE WATER QUALITY MONITORING (continut:d) 

I CO!'.'TINUOUS ELECTRONIC MONITORING 
SS-1 SS-2 SS-3E SS-4 SS-5 EWC&WWC Pond3 Total 

iParameter current proposed current propoocd current proposed c:o..rrent propo,<d =• proposed cumnl proposed c:,,m:,: ~ 

Ecld 
~ Temperature X X 
Conductivity X X X X 
Dissolved Oxygen - X 
Flow X {X) X X X X X X X X 
Precipitation - X 
pH X X X X X X X X 
Relative Humidity X 
Solar - - X -
!Turbidity X {X] X (X) X (X) 

Water Level - X X X X 
Water TemrPrarure X X X X 
!Wind Direction X X X X 
!Wind Speed X X X X 
Color 

~ 
1. Monitoring stations that are circled could be u,;ed to determine "routine" and "upset'' conditions. 
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APPENDIX I: CORRESPONDENCE 

MWQRANP.UM 

TO. Scott Brown/EPA8MO 

FROM: Bill Bluck/WBEI/HLN '.~ 

DATH: February 18, 1997 

SUBJECT: Prowess Report - Wann Springs Ponds 

I made a field trip to Wann Sprlfl&S Ponds on February 4, 1997 to meet with Bart 
Richardson, ARCO Construction Supervisor, and inspect the recently completed 
rlprap mair,f~rumce work on Pond 3 dike. As you recalt during the annual 
tnspec.iion conducted last fall, several important pond components that ARCO 
committed to repair were identified. Virtually all of the dike maintenance required 
associated with Ponds t and 2 were COlllpleted 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 dfke. These efforts were 
successfully completed prior to winter ~hutdown. Other repair items noted tn the 
fa11 mspectton that were not completed prior to winter shutdown included a) repair 
of the rlprap to a major 1-each on the west side of Pond 3; b) reseeding the portion of 
the north face of Pond 3 dam where the bttried seepage interception drains had been 
installed in the Fan of 1995; c) revegetating the tower bypass pursuant to prellminary 
plans developed by ~ Consultants last fall; and d) adding additional woody 
vegetation to selected areas in the Upper MID-Willow Bypass between the inlet and 
Pond 3 discharge that suffered bank erosion during high flow events last spring. 

A site tour was conducted with Bart and the foTiowing were noted and discussed. 

1) PGnai:S dlke1riprap,mpawwas completed the prevtousiweek Work was 
conducted by Jordan Construction with onstte supervision by ESA/ ARCO staff 
including Roger Han and Duane Logan Work was conducted along a nomh1al 
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 oompacted to 
a Procter density greater than 90%. Over 3000,cubta yards of Type A material from 
two borrow sources were utilized Riprap from the Crackerville area was then 
bucket placed over the Type A material blank.el Over 2000 cubic yards of plus 6-
inch tiprap (estimated Dso of 10-tnches) was utilized. Selected construction photos 
provided by ARCO 21re enclosed. 

2) Toe Type A material was obtained from two borrow area; one source just north 
of the ptinclpnl dty closure within Pond 3, and the other hl the very·upper· end .of 
theMUl..iWtllow byimait ,!fwo additional sman ponds had subsequently been created 
as part of the bom:i.w 1ro1n the upper bypass and a stockpile of excess Type A material 
had been left n~rby. I discussed with Bart the importance of minimizing ongoing 
d!~iturbanoo in this area as well as maintaining the enhanced habitat in the 
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Memorandum to Soot.t Brown 
Februaty 19, 1997 
Page2 

bypass. I strongly suggested recontourin~ the stockpile and revegetatton of this area 
as qnlckly as poosible. 

3) On our way down the Pond 3 dike, Bart indicated they were planning on planting 
addttlonat vegetation in the MID-Willow Bypass this coming spring. I reminded 
him of the impact of large (taU) vegetation on the hydraulic capacity of the channel 
and suggested they focus on shmted willows and other low profile woody 
vegetation. He will 1'.eep that in mind and advise EPA well in advance of any 
ac:ttons ~.llere. I also discussed with him the importance of maintenance and 
inspection of tlw.. toe drains so that they flow unimpeded during an conditions (this 
included the manifolded as well as unmanif olded flowing drains). 

4) He indicated Western Reclamation was scneduled to hydroseed the portton of 
th~ .north face of Pond 3 dam that was no~ed that fan. This was tentatively 
scheduled for March I again 1-eminded him to keep EPA advised well tn advance of 
the work. 

5) As regards the tower bypass, Bart indicated that Steve Clayton, UniV~niity of 
MQntat;te, will be engag-ed to provide guidance on the forthcoming vegetative 
maintenance enhancements scheduled tater this spring. He indicated Mike Ramey 
(R-2 Consultants) may also be involved. I again asked that he keep BPAweU 
informed of forthcoming com,iruction schedules since this was again of very keen 
interest to EPA 

6) Other outstanding issues were also dtsc:ussecl with Bart. I mentioned that the 
s,mve,.y:a~ ldQllS 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 modifkatioris 
in that reach could not yet be made. I also asked him the status of the pond system 
water sampling modifications that were discussed last November with ARCO and 
ESA It is important that these be reviewed by EPA and be in place for any upset 
(runoff) even1s that could occur anytime now. Bart was unaware of these Issues and 
advised me that a new ARCO representative named Bany 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 Bany and 
dhicuss. an of the above issues with him as well. 

7) A site tour with two representatives of the Montana DNRC Dam Safety Program 
w.iis conducted 0111 Febrni.u-y 6, 1997. We were acc_nmpanted by John Oark and Bany 
Duff. Ali of the tssues noted above were discussed with Bany during or after the 
tour and be should be well aware of the importance of the follow-up necessary wtth 
EPA an ei 1~su1t of those discussions. 
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UNITED STATES ENVU10NMENTAL PROTECTION AGENCY 
REGION 8, MONTANA OFFICE 

Ref: 8MO 

Mr. Jack A. Marjerison 
Construction Manager 
ARCO 
307 E. Park, Suite 401 
Anaconda, MT 59711 

FEDERAL BUILDING, 301 S. PARK, DRAWER 10096 
HELENA, MONTANA 59626-0096 

September 29, 1995 

Re: Final initial construction completion for the Warm Springs 
Ponds Inactive Area Operable Unit (OU 12), Silver Bow Creek/Butte 
Area Superfund Site, Clark Fork River Basin, Montana 

Dear Jack: 

This letter is intended to docum~nt 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 l".last onc.3 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 
inspections. 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 cloP.ely 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: ... a an improvemen': or upgrade. 

Following our review of plans and npecifications 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, wera 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, 

111!1! 
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construction of berms for 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 comple~ion of dryclosure cap over exposed 
tailings and consolidated spoils in the western portion of 
Pond l, 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: 

~-. 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 for 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 
seeded, 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 b8ing pumped 
into Pond 
2. 

You informed us, on April 12, '.1ut 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 
~ater escaping to the bypass meets performance standards for both 
surface and ground water. The water quality samples, I understand, 
were taken afteL the pumps for 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 run 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 for 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 
wi,ldlife ponds and Pond 2, woul~ not be 'completed until the inactive 
area remedy construction work had progressed to the point where a 
substantial volume of fill material and overburden could be excavated 
from the active area, transported to the inactive area, and utilized 
as berm reinforcement fill 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 compo~ent-­
channel recons~ruction 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: c!rable 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 Elsen, I concluded that these events did not constitute a 
failure of the remedy. Rather, events such as these are a matter 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 0r concern. 

Sincerely, 

D.Scott Brown, 
Remedial Project Manager 

Enclosure: January 1995 Inspection Summary Report 
cc: Wm. Yellowtail, Administrator, Region VIII 

John Wardell, Director, Montana ( :fice 
Bob Fox, Branch Chief, 8MO 
Henry Elsen, Asst. Regional Counsel 
Pam Hillery, 8MO 
Neil Marsh, MDEQ 
W. Bluck, WBEI 
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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Ref: 8MO 

MEMORANDUM 

SUBJECT: 

FROM: 

TO: 

lfb 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8, MONTANA OFFICE 

FEDERAL BUILDING, 301 S. PARK, DRAWER 10096 
HELENA, MONT ANA 59626--0096 

June 14, 1994 

Silver Bow creek/Butte Area Superfund Site, Warm Springs 
Ponds Active Area (OU 4); completion of remedial action 
construction tied to the inactive area. 

D. Scott Brown, Remedial Project 

K~thy Chiotti, Environmental Protection Specialist 

With the exception of two tasks, remedial action construction 
activities for the Warm Springs Pods 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). ~his 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 
~ere 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 la~t 
year 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. 

0 Printed on Recycled Paper 
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Bob I<'ox 
Don Pizzini 
Pam Hillery 
Henry Elsen 
Bill Bluck 

•; 

,l 

Jack Marjerison 
Neil Marsh 
Glenn Phillips 



..... . --~·-•. 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8, MONTANA OFFICE 

FEDERAL BUILDING, 301 S. PARK, DRAWER 10096 

Ref: 8MO 

September 13, 1993 

Mr. Jack A. Marjerison 
Construction Manager 
Atlantic Richfield Company 
307 East Park, Suite 401 
Anaconda, MT 59711 

Dear Jack: 

HELENA, MONTANA 59626-0096 

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, berms, 
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, and 
myself. 

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 
exainine 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 dain safety, he would like to return to 
Helena. 

Please call me if you have a question or concern. 

Manager 

cc: Don Pizzini 

Sincerely, 

D. Scott Brown, 
Remedial Project 

0 Printed on Recycled Paper 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8, MONT ANA OFFICE 

Ref: BMO 

October 5, 1993 

Jack A. Marjerison 
ARCO 
307 East Park Ave. 
Suite 400 
Anaconda, MT 59711 

Dear Jack: 

FEDERAL BUILDING, 301 S. PARK, DRAWER 10096 
HELENA, MONTANA 59626-0096 

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 bern1'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 
monitoring 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. 

5050800 
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We inspected the water quality and meteorological data collection 
building near the Pond 2 outflow structure, which has been inspected 
several times in the recent past. O~her than the problems ARCO has 
experienced with debris being intro•iuced at the intake tube for 24-
hour composite sampling, the EPZ>.. ~nd state Water Quality Bureau 
believe that this system pr0vides 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 parameteJ: 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 Qudlity 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 letteL is fort~coming 
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 yeuLier 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 informe.:i 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. 
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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 between the main control computer and 
three monitoring buildings, it was again apparent that some guidelines 
or procedur.es 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 conununication 
between ARCO's consultant, R-2, and the state's consultant, 
Interfluve, has been very effective. The reconstructed channel, pair 
ponds, and reveJetation 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 Order 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 as 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 
ag.;tin 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 th~ Clark Fork 
River. As the shakedown period and biomonitoring continue we are all 
very hopeful that the improvements mee~ 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 act~ally 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. 

cc: 

Please call me if you have a question or concern. 

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 

Sincerely, 

D. Sco~t Brown 
Remedial Broject Manager 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8, MONTANA OFFICE 

Ref: BMO 

May 18, 1994 

Mr. Sam Stephenson 
Construction Supervisor 
ARCO 

FEDERAL BUILDING, 301 S. PARK, DRAWER 10096 
HELENA, MONTANA 59626-0096 

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 
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. 

Additionally, 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 WP.tlands ~nd 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. 

Enclosure: Comments by CH2M Hill 

cc: John Wardell 
Kathy Chiotti 
Don Pizzini 
Bob Fox 
Henry Elsen 
Pam Hillery 

Sincerely, 

D. Scott Brown 
Rem iial Project Manager 

Neil Marsh/Jim Ford/Jim Madden 
Bill Bluck 
Glenn Phillips 
Don Palawski/Bill Olsen 
Tricia Jones, CH2M Hill 
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Engineers 
Plcmners 
Economists 
Scientists 

!fo: Scott Brown/ EPA SMO 

From: Bill Bluck/ CH2M HILL /),:,."t({-:X:,,,,c/ 
I • 

Date: May 9, 1994 

Subjecit : Review Comments- Warm Springs Ponds Inactive Area 

Phase IV Design Documents 

P•r the EPA's requ88t., CH2M HILL staff has completod the technical roviev 
of tho Phaso IV de~jgn packmge which consisted of l) The Draft Final 
Design Roport (DFDR) including Appendix D (bound separately), 21 The Draft 
~haao IV Scopo of Work/ Technical Specifications, 31 The Draft Phas• IV 
Construction Quality Assurance Plan Update, and 41 Phase IV Construction 
Dravings 182 Shoots). 'the documents vere dated Ma~ch 11, !994 and vero 
prepnred by ESA Consultants for ARCO. Reviewers included: 

o Bill Bluck- Project Ha.nager, for overall content 

o John Lincoln- Sr. Civil Engino~r, for civil and mechanical 
content 

o Jim Schnoid@r- Sr. Gootechnioal Engineer- for g$otecbnicnl 
content 

'l'he design documents are voll thought out, complementary to the previous 
phases of design for tho Inactive Aroa, and consistent vitb the Phase IV 
design preaentation given by ARCO/ ESA ~ Fort Collins in January, 1994. 
Th~ ground vater modelling memorandum, oubmitted.and reviewed earlier, has 
beon appropriately revised and incorporated as an ~ppondix to tho DFDR, 
and forms the basis for d01ign of the ground water controls for the 
Inaet!ve ~.rea. ~ ~•vie~ bac found no major teohnical flaw• in tho Phase 
IV da~igD aubmittals. Tho Pha1e IV designs submitted aro oonsi,tout with 
th8 pgelimiD~ry and other Phame I, II and III fina~ design docmnents 
rBtd,mtted @tu:-U.e~ to !Pl by ARCO/ ESA, 

Helena omc:e Powwr B.loelc ilu//d!n{J. Level Four. Suffo 614 
SMll c.Jnd Lost Chance Gulch. Helena. Montano 59601 

406.442.4116 
Fax 4ru.M9.3il68 
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Memorandum to Scott BroVD 
May 9, 1994 
Pago 2 

RI..C.UIC CQQQJ'S 

The following ,pecifie eomm•nt1 ar• offered to clarify certain «1poct1 of 
th• docwuont1 or to 1ugge1t other designs or improvements that may be 
beneficial to the proj~ct. 

Diiai"'i Fliiai. DBSIGS RD:POBY 

lJ Page· l,S1o11,tion. 2.1, · third full paragraph. Thia section outlines 
a number of measures to preserv• and protect functional wetlands in th• 
project area, including limiting constr,1ction activitiea to the immediate 
vicinity of required work. It is suggested that these nreas be cl•arly 
delineated Oil tho drawings and the ·requirements to protect them must be 
specified. 

3) Page 20, Seotion 4.5, seooad and thi:d full paragraphs (and 
Drawing•, Shoots 3-4 and 3-16) • Corrugated metal pipe I CHP J ilil not 
the best material for use in a long design life pipeline through a dam. 
CMP generally has a do1ign·lifo !depending on corrosivity of the soils) of 
15 to 30 yoars. A longer lifo product, such as reinforced concrete pip• 
·is suggested for this application. In fact, in the case of the 66-incb 
pipelines, the concept of using a piped outl•t for the 0.5 PMF flows 
should be re-examined, givon th• possibility ot plugging vith th• debris 
associated vitb such a· majo.i- flood event. An overflow spillway, armored 
vith soil cement similnr to the spillvay in Pond 2, may be more 
appropriate for these major flow events. 

3) Pago 26, Seo~ion .a·.11, Table 2 and La•t Paragraph. The 
settlement estimates uhovn are only estimates, Please clarify in tho t•xt 
Yh&t the coneequonc•~ KllAY bo and response actions planned if po1t­
oon1,truction ottlemi&nt exc,.ocls the estimates sbovn. 

4) Appendix C, Deslign lleao Cl, Page 6, Table 3. Why vas the end­
of-eonstruction condition not a••••••d for the flood •xtension dike? 

5) Appendix C, Deoign Hemo Cl, Page 6 1 second paragraph, In 
reality, several of th@ anAly••• only meet the criteria, but do not exceed 
t)U>l'!l. 

ES » Goxu~.ral Com1eat. ARCO should specify bl this docum,ii.t thw nwnb.i·, 
typ0, qualifications, and anticipated schedule fvr tho incpaetor, to be 
uaod dwd.ng ?.>ban IV eonatJ:uction. 

m 
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Memorandum.to Scott B~own 
.&y 9, 1994 
Pag111 3 

71 Sheeta 1-4, 3-ll, 3-i, 3-3, anci 3-6. The plan views of· the 
vario\11 portions of tho work 1hould hav. areas of existing tuctional 
wetlands delineated, Th••• areas should bo called out for protection by 
tbt Contractor during construction, See comment #1, 

It Shea~s 3-Z and 3-6. The dike; fer the Wet Closure c•lls should be 
con,tructed vith curve~ at the corn•r• of the dikes, rather than the angle 
points as sho~-:.:.. Tho plans uh~uld include curve data for these curves 
based upon tho typos of anticipated maintenance vehicles !generally 20 to 
30 feet inside ~adius, deponding on tyPo of vehiclel, 

,·, Sbeot 3-3. , The note near th• lower right hand corner concerning 
bedding of the manifold pipe should be more specific, The note should 
reference tho details for this btdding shown on Sheets 3-10 and 4-7. 

10) Sheet 3-14 I19ical Section. Tot Berm, Stations 40 to 44 

This ·,action shows rockfill p~aced directly on a relatively lightweight 
· _.geotextile I type ·G3" specified in Section 02710). 

., Thb coarse rockUJ.l may puncture tho goot~:ttilt. A cushioning 
layer should be provided, 

Th• stability analysis (Appendix C, Memo C2, Figure 101 a1sUl4es 
efficiont drainage through the geotextile blanket and fill material. 
What if this doeG not occur due to blinding from fines from tb• 
existing diko fill? Please explain, 

11) Shoeto 4-1 th.1ro'Bllgh _4-6 and Shoat C-2. Tho maintenance coneept 
for the pumph!.ak pipeline should be reconsidered The use of a pig for 
IIIBintenanao of a pressure line that is pumping essentially clean vatcr is 
au unusual applicati@D, Pigs are more normally used in petroleum 
pipdinos to clean the linH and to ·•nsure separation of products, or in 
pipelinas·carrying largo loads of grit or grease that may become deposited 
in t;ha lines (such &B sowag• sludge lines). Use of 30~inoh steel pipe and 
thsn transitioning to a 32-inob HDPE pipe after a sharp radius appear• to 

·bQ an inappropriate configuration to use a pig, Also,if a pig ii to be 
u~ed, a pig catcher should be incorporated into the desi911 somewhere near 
the end of the pipoUne bdo.ro it discbargOLJ to l'ond 2, We 1uggest it may 
b• mor• appropriate to use pressure manholes at periodic intervals 
1approxim.ltely every 112 milo) for thw rsr@ oecasions vhon maintenance i• 
ncguind i~dde tho x•i.p@l:l.ne and abandon the con·..:opt of a pig system, 

ID 



; J 
" I •v'' 

l 
··-···-

/ 
! 
i 

MemorandW'II to Scott BEOWD 
Hay 9, 1994 
Page 4 

12) She@t 4~1, Station 1+00 and Sheet &-4, StMtio~ ~z~eo. The 
pi:p'!'Hni, ahietuld hav• valv•c\ dnin• h•qat•d n,,u· ih•u hqation111 to drain 
tbe iow points in tb~ pipeline, when required for maintenance/inspection. 

13) Sheet 41-7. Tho intake piping to the pump station may receive 
sufficiont flow velocities to warrant the u1·• of thrust blocking at the 
angle point, or tbr~~t restraint, on tho fle~ible couplings. The design 
calculations for thim piping should b• chock,d to assure that th• floxibl• 
couplings will not suffer separation under th,· thrusts involved. 

14) Sha11ta 4-7, C or Speoifiaation Seat ion 02225). Details of the 
thrust blocking "10hd for the 90_dogreo radius should be provided, either 
on,th• Dravingc or in the Spoaifieati~~•· 

15) Sh••t C-1. It i• suggested that the outlet structures for all of 
tho wot olosur$ coll$ ,bould be equipped with trash racks !similar to tho 
Pond 1 outlotl to avoid debris pluggiug in th• outlet structures or outlet 
pipes. In addition, mt least one concrete •••pago collar or filter 
diaphragm should be provided around the HDPE outlet pip•• in tho berl!UI 
downstream from the outlet structures. Evon at the lov heads available, 

·erosion of backfill DUltorial around these· pipeline• is possible due to 
their flexibility and surface •moothness. 

16t Sh$Gt C-2. Consideration should be given to the use of butterfly 
or plug valves u isolation ~,alves on each of the pump discharge linH, 
rather than knife gate valves. The butterfly or plug valves provide more 
flexibility in operations 1ince they can be used to throttle flow,, if 
neeessary, to achievo flov balanein~. 

! 'i 8 Sheet: C-3. The notion v.uub for tho pump• lm.ll be equipped 
with vents to allov introduc.tion of air in this application; otbor-wiso the 
6Uction bead required for proper pump operation may not be available under 
oll conditions of flow. In addition, without adequate venting, transients 
in tho intake piping could cause severe operational problems. 

ll.l!l) Section 02110 ~ This notion must include a prohibition against 
el@Bri.ng and grubbing in areas of high quality wetlands as noted in 
comments #1 and 7. , 

.11.'I) Seat:ioa 022210" Paragraph 3. 02111. Tho material to be used to 
~0plmce oveg-exoavatod m&terial should bo 1t&tud within thi= section of 
th~ spsaificationm. 
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Memorandum to Scott Brown 
Hay 9, 1994 
Page S 

20) Seot:i0111 02620, Paragraph 2. OlC. This paragraph h 1ncondstent 
vith tb• Drawings. Tb• spooifioatione call ou~ 3NI1" corrugations for CMP 

. over 36 • in diameter, while ~he Dravings C Sheet 3-16 i call out 5 ·x1.· 
corrugations for the 66" CNP. Also note previous co111111ent # 2. 

21) Soot:ion 09900, Paragraph• 4. 01 aad 4. 02 e The paint thiclmeu 
should be celled out on the ba1is.of Minimum Dry Film Thickness (MDFTJ, 
rather than wet film thic!me11. Thor• i: no convenient method for 
confirming conformance with the specifications using vet film thickness, 
vhereu a simpb h11n·d-bdd gauge can be used to confb:m dry film 
thickneu. 

22 J. Seot;ioa · 011935. Thils Hction sbo.ald include a coating for 
submerged metal surfaces. A coal-tar epoxy vith an epoxy primer is 
normally used in these application,. In addition, a ropair procedure fo~ 
the coal tar epoxy coating !following welding if the initial coating is 
shop &pplied, should hi specified. · 

23) Seet:iam 11240, Pmiragraph 2. 01. The Met Pos~ ti ve Suction HHd 
(NPSRt requirements for the pumpbagk pump• at the critical flow parameters 
should be specified sinoo the design calcu.lationa show that then is 
little safety factor for HPSB included in the design, 

Please call if you hav• any questions. 

J 

' IOI 
Ill 
II 
II 
II 
cl 
I 

C 

8 

0 

• 
I 



Constituent 

TSS 

pH 

Arsenic 

Cadmium 

Copper 

Iron 

Lead 

Mercury 

Zinc 

Constituent 

TSS 

Arsenic 

Cadmium 

Copper 

Iron ---Lead 

Mercunry 

!:Zinc 
~===:=,-

APPENDIXJ 

October 25, 1997 - December 31, 1999 

DAILY FINAL STANDARD 
EXCEEDENCE SUMMARY 

No.of No. of Exceedences 
Measurements 

228 0 

277 6 

228 81 

228 0 

228 7 

228 0 

228 0 

228 2 

228 0 

<1 

3 

36 

<1 

3 

<1 

<l 

1 

<1 

MONTHLY AVERAGE FINAL STANDARD 
EXCEEDENCE SUMMARY 

No.of No. of 
Measurements Exceedences 

27 0 <1 

27 10 37 

27 0 <1 

27 0 <l 

27 0 <l 

27 0 <l 

27 0 <l --
27 0 <l - " -· 

Metals are total recoverable analyses. Mercury is as total. 

%of 
Exceedences 

%of J Exceedences 
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