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SECTION 1 

Introduction 
Submittal of a Corrective Measures Study (CMS) Work Plan is required by paragraph 34 of the First Modification 
to the 1998 Resource Conservation and Recovery Act (RCRA) Consent Decree (First Modification, 2012) for the 
East Helena, Montana, facility (Facility). This Draft CMS Work Plan meets applicable regulatory requirements and 
is consistent with United States (U.S.) Environmental Protection Agency (USEPA) guidance, including the RCRA 
Corrective Action Plan (USEPA, 1994), the Advanced Notice of Proposed Rule-Making (ANPR) (USEPA, 1996); the 
1999 RCRA Reforms (USEPA, 2013); Handbook of Groundwater Protection and Cleanup Policies for RCRA 
Corrective Action (USEPA, 2004); and Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities – 
Unified Guidance (USEPA, 2009a). The CMS Work Plan and CMS focus on cleanup and environmental outcomes 
rather than on administrative processes. 

1.1 Regulatory Background 
The Montana Environmental Trust Group, LLC, Trustee of the Montana Environmental Custodial Trust (Custodial 
Trust), has developed and will implement this CMS Work Plan under the oversight of USEPA, as Lead Agency for 
the Facility and in consultation with the other Beneficiaries of the Custodial Trust (defined hereafter). The 
operations and activities of the Custodial Trust are governed by the Consent Decree and Settlement Agreement 
Regarding the Montana Sites, which became effective on December 9, 2009 (Settlement Agreement). Pursuant to 
the Settlement Agreement, the purpose of the Custodial Trust is “…to own the Montana Designated Properties, 
carry out administrative and property management functions…manage and/or fund implementation of future 
Environmental Actions approved by the Lead Agency…and ultimately to sell, transfer, facilitate reuse of, or 
otherwise dispose or provide for the long-term stewardship of all or part of the Montana Designated Properties….” 
(See Section 5.a of the Settlement Agreement.) 

As noted above, USEPA is the Lead Agency for the Facility. The Beneficiaries of the Custodial Trust are the U.S. and 
the State of Montana. The U.S. is represented by the USEPA, the U.S. Department of Justice, and the U.S. 
Department of Interior/U.S. Fish and Wildlife Service (USFWS). The State of Montana is represented by the 
Montana Department of Environmental Quality (MDEQ) and the Montana Department of Justice. Additionally, 
Custodial Trust activities related to real property that are not Environmental Actions, including East Helena 
property leasing, conveyance, sale, or other land disposition, must be jointly approved by USEPA and the State. 
The Custodial Trust must fulfill its responsibilities under the Settlement Agreement consistent with its legal and 
fiduciary obligations to the Beneficiaries of the Custodial Trust. 

1.2 Corrective Action Approach 
As part of its fiduciary responsibilities to the Beneficiaries under the Settlement Agreement, the Custodial Trust is 
responsible for effective, efficient execution of its responsibilities, and therefore seeks to minimize cost and 
maximize benefit achieved with the finite Custodial Trust resources. Accordingly, the CMS Work Plan and the CMS 
employ the following approaches to RCRA Corrective Action: 

• Focus finite resources on protective measures and meet the remedy performance standards. 

• Minimize long-term stewardship costs and obligations. 

• Ensure efficient, streamlined processes that support development of a complete administrative record and 
promote opportunities for input from the public. 

The CMS will be completed in phases that emphasize determining what to do next by evaluating existing 
information, taking obvious or reasonable actions, and then focusing data collection to observe results achieved. 
Benefits of this approach include saving resources by conducting only focused data collection, and implementing 
actions as interim measures (IMs) with a strong potential for immediate environmental benefit that also have a 
strong likelihood of supporting, and are capable of being integrated into, the final remedial options. This CMS 
Work Plan identifies the decision criteria and overall CMS approach and priorities, and outlines the framework for 
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1 INTRODUCTION 

identification, evaluation, and proposals of final corrective measures. The CMS approach includes using iterative 
steps of site characterization, including developing and refining a site conceptual model, identifying and planning 
for uncertainties in the conceptual model and conceptual remedial actions, and then establishing performance 
criteria which can be measured to demonstrate effectiveness. The concept of addressing uncertainties as 
reasonable deviations is a key component of this approach, and provides a framework for determining when 
existing information is sufficient to make necessary remedial decisions while also creating opportunities for 
significant efficiency in the scope and execution of investigation and study activities. 

1.3 Work Plan Organization 
The CMS Work Plan is organized as follows: 

• Section 1: Introduction. 

• Section 2: CMS Goals, Objectives, and Scope identifies the purpose of the CMS; establishes the Remedial 
Action Objectives; describes the geographic boundaries of the CMS; and outlines the decision criteria that will 
be used to evaluate potential remedial alternatives. 

• Section 3: Preliminary Conceptual Site Models and Conceptual Exposure Models summarizes existing 
information about current conditions, and integrates available information about physical conditions, nature 
and extent, fate and transport, land use, potential receptors, and potentially complete exposure pathways. 

• Section 4: Identification of Conceptual Corrective Measures Alternatives outlines the remedy concepts that 
have been developed based on existing information and identifies key technical elements. 

• Section 5: Proposed CMS Approach and Tasks identifies the outstanding information and activities needed to 
turn the conceptual remedy proposal into a final recommendation, and also outlines the activities that will be 
completed within the CMS to develop information necessary to evaluate the corrective measures 
alternative(s) and to support selection of final remedies. 

• Section 6: CMS Project Management and Public Involvement Plans outlines how the CMS process will be 
managed, including public communication and involvement, and provides a schedule that shows the currently 
anticipated sequence of activities and estimated timeframes. 

• Section 7: References provides a list of the documents incorporated into, or otherwise considered in the 
development and implementation of this work plan. As a streamlining measure, this CMS Work Plan will note 
key points from existing information and will refer the reader to the appropriate source document for details, 
rather than repeat large blocks of text. 

Supporting information is provided in five appendixes. Appendix A contains the June 2013 groundwater plume 
maps. Appendix B contains the screening-level human health risk assessment. Appendix C is an addendum 
provided in response to USEPA’s conditional approval letter dated August 28, 2015. Appendix D contains a 
technical memorandum documenting the Upper Lake drawdown test results from 2012. Appendix E contains a 
series of figures provided as reference. 
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SECTION 2 

CMS Goals, Objectives, and Scope 
This section identifies and describes the CMS goals, objectives, and scope of work. 

2.1 CMS Goals 
The purpose of a CMS is to identify, evaluate, and propose appropriate remedial actions that will protect human 
health and the environment. For this project, the primary CMS goals are as follows: 

• Meet requirements of the First Modification and all other applicable regulatory and USEPA guidance, 
including an evaluation of each action, or combination of actions, following the factors set forth in the 1996 
ANPR. 

• Analyze potential actions with consideration of known risks to actual or potential receptors. 

• Include in the evaluation potential actions that will create the greatest net environmental benefit and which 
are compatible with expected future use, considering finite Custodial Trust funds. 

2.2 CMS Objectives 
In addition to the remedy performance standards and threshold criteria discussed later in this section, site-
specific Remedial Action Objectives (RAOs) have been identified to provide criteria that will be used for remedy 
evaluation and selection. The RAOs are as follows: 

• Minimize long-term stewardship. 

• Eliminate the need to manage and treat stormwater. 

• Maximize use of sustainable remediation approaches. 

• Develop alternatives that allow continued asset recovery from slag pile. 

• Develop alternatives that are consistent with the Custodial Trust’s purpose to manage or fund 
implementation of environmental actions, and, ultimately, to sell, transfer, facilitate the reuse of, or 
otherwise dispose of or provide for the long-term stewardship of the properties. 

2.3 CMS Scope 
This section describes the geographic boundaries of the CMS, current and reasonably anticipated land and 
groundwater use, and remedy performance standards. 

2.3.1 Geographic Boundaries of CMS 
The First Modification establishes the geographic boundaries of the CMS as follows: 

• Paragraph 37 requires CMS evaluations to address all former American Smelting and Refining Company 
(ASARCO) Properties conveyed to the Custodial Trust (hereafter referred to as the “former ASARCO 
Properties” to be consistent with the First Modification), as well as areas beyond the Custodial Trust’s 
property boundaries where hazardous waste or constituents have “…or may reasonably be expected to 
have…” migrated from the former Smelter site. 

• Paragraph 38 specifies the Custodial Trust-owned parcels which must be addressed by the CMS as Parcels 10, 
11, 12, 15, 16, 17, 18, 19, 23, the portion of Parcel 8 west of Route 518, and the portions of Parcel 2 near 
Prickly Pear Creek). However, for those Custodial Trust-owned parcels not enumerated, paragraph 38 also 
goes on to state that “Unless significant new information is found, which was not previously considered by 
EPA…the final corrective measures for the parcels of real property transferred…shall be the measures set 
forth in the Record of Decision (ROD) for Operable Unit (OU) 2 (OU2 ROD; USEPA, 2009b)…”. 
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2 CMS GOALS, OBJECTIVES, AND SCOPE 

To date, no new significant information has been found regarding the former ASARCO Properties not enumerated 
in paragraph 38. Therefore, the CMS will address the Custodial Trust-owned properties enumerated in paragraph 
38 as well as properties not owned by the Custodial Trust where hazardous waste or constituents have, or could 
reasonably be considered to have migrated (Un-owned CMS Properties). Collectively, these properties will be 
referred to herein as the “CMS Properties,” and are shown in Figure 2-1. Areas where contaminants have 
migrated in groundwater are shown in the figures provided in Appendix A (June 2013 data). 

For remedy identification and evaluation purposes, the CMS Properties have been subdivided into the following 
parcels on the basis of current and reasonably anticipated future land use: 

• Custodial Trust-owned Properties 

− Parcels 16 and 19: Site of ASARCO’s now-demolished lead smelter, other historical industrial and 
manufacturing operations, and materials and waste-handling activities (hereafter referred to as the 
former Smelter site). Lower Lake and the majority of Tito Park are located here. These parcels have been 
the focus of the RCRA corrective action work completed to date. 

− Parcel 15: Location of Corrective Action Management Units (CAMUs), Upper Lake, Upper Lake Marsh, a 
small portion of Tito Park, agricultural lands, and the rodeo grounds. 

− Parcels 17 and 18: Location of the “East Fields” Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) residential soil repository, the former ASARCO Plant Manager’s home (lost to 
fire in 2012) and other employee housing (demolished in 2010). 

− Parcels 10, 11, 12, 23, and the portion of Parcel 8 west of Route 518: Areas with historical and current 
agricultural use. 

− The portions of Parcel 2 near Prickly Pear Creek: Particularly the riparian corridor. 

• Un-owned CMS Properties—Areas affected by migration of contaminated groundwater or surface water from 
the former ASARCO Properties, which are not owned by the Custodial Trust. Based on the most recent 
groundwater sampling results available (June 2013), the areas affected by constituents of potential concern 
(COPCs) at concentrations above the maximum contaminant level (MCL) fall within the boundaries of the 
arsenic and selenium plumes. While other COPCs from historical ASARCO activities are found in groundwater 
above screening-level values (SLVs), detections at concentrations above the MCL are generally found within 
the boundaries of the arsenic and selenium plumes. 

2.3.2 Current and Reasonably Anticipated Land and Groundwater Use 
For the purposes of the CMS, current land and groundwater uses will be the assumed “reasonably anticipated 
future use” of the former ASARCO Properties (as shown in Table 2-1). The Custodial Trust has investigated 
potential future use of the Custodial Trust-owned Properties, taking into consideration market conditions, 
community goals and objectives, and other stakeholder interests. 

Ultimately, if properties are not cleaned up to unrestricted residential use levels, institutional controls will be 
placed to ensure the land use is consistent with site conditions. Two institutional controls are currently in place, 
and apply to all former ASARCO and CMS Properties: 

• East Helena Montana City Code (Title 8, Chapter 8, Section 8.3.7) prohibits the installation of new private 
water wells in the City limits and the petition for a Controlled Groundwater Area (Hydrometrics, 2014) was 
submitted to the Montana Department of Natural Resources and Conservation by Lewis and Clark County to 
restrict future groundwater withdrawals. 

• Lewis and Clark County adopted a Soil Ordinance in June 2013 to control soil displacement and disposal 
activities. 

Future property owners/operators will have the option to conduct additional investigations and cleanup if 
necessary to achieve site conditions that would meet the surface soil cleanup standard associated with the newly 
intended use. 
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2 CMS GOALS, OBJECTIVES, AND SCOPE 

As part of the CMS, available surface soil data will initially be screened against conservative, risk-based screening 
levels to determine whether there are unacceptable exposures under a range of future land uses. Where these 
screening levels are exceeded, remedy evaluations for the CMS Properties will focus primarily on achieving 
protective conditions and meeting media cleanup standards (MCSs) that are protective for the reasonably 
anticipated land and groundwater uses described in Table 2-1. As noted in the First Modification, the OU2 ROD 
remedy will be applied to parcels of the former ASARCO Properties that are not identified in Paragraph 38. 

TABLE 2-1 
CMS Properties—Land and Groundwater Use Considerations 

Parcels 

Land Use Groundwater Use 

Historical/Current 
Reasonably Anticipated 

Futurea Current 
Reasonably Anticipated 

Future 

Custodial Trust-owned Properties 

16 and 19 (former 
Smelter site) 

Industrial/ Infrastructure 
and other support for slag 
reprocessing 

Recreational and open 
space, industrial, 
commercial, slag 
reprocessing 

There is no use of 
groundwater on these 
parcels. 

None. An existing City of East 
Helena municipal ordinance 
(Title 8, Chapter 8, Section 
8.3.7) prohibits private wells. 
In addition, for all Custodial 
Trust-owned properties: In 
areas where groundwater 
exceeds media cleanup 
objectives, use will be 
restricted using deed notices 
and/or Controlled 
Groundwater Area 
requirements will be 
implemented until 
groundwater cleanup 
standards are attained. 

15  Agricultural, recreational, 
industrial uses, location of 
Corrective Action 
Management Units, a 
portion of Tito Park, Upper 
Lake. 

Same as historical/current  None  Same as above 

17 and 18 CERCLA East Fields soil 
repository, former 
residential use (company 
housing), open space 

Recreational and open 
space, floodplain, 
enhanced habitat 

None Same as above 

10, 11, 12, 23, and 
the portion of Parcel 
8 west of Route 518 

Agricultural, industrial 
(former location of Air 
Liquide) or open space 

State’s Natural Resource 
Damage (NRD) Claim 
Option, recreation, open 
space, habitat 

None Same as above 

Portions of Parcel 2 
near Prickly Pear 
Creek 

Agricultural or open space Open space, recreation, 
enhanced habitat, State’s 
NRD Claim Option 

None Same as above 
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2 CMS GOALS, OBJECTIVES, AND SCOPE 

TABLE 2-1 
CMS Properties—Land and Groundwater Use Considerations 

Parcels 

Land Use Groundwater Use 

Historical/Current 
Reasonably Anticipated 

Futurea Current 
Reasonably Anticipated 

Future 

Other CMS Properties Not Owned by the Custodial Trust (Un-owned CMS Properties)  

 Residential, agricultural, 
commercial, industrial, or 
recreational and open space 

Potable, agricultural, and 
nonpotable use 

Multiple private and 
public water supply and 
irrigation wells north of 
Highway 12 are being 
evaluated on a routine 
basis. 

An existing City of East 
Helena ordinance prohibits 
private wells within the City 
limits. Also, in areas where 
groundwater exceeds media 
cleanup objectives, new uses 
will be restricted via a 
Controlled Groundwater Area 
as part of an institutional 
controls program to ensure 
the protection of public 
health until groundwater 
cleanup standards are 
attained. 

Notes: 
a A variety of ecological receptors are also expected to use all parcels in the future.  

2.3.3 Remedy Performance Standards 
USEPA has established three performance standards that all final remedies must achieve. These performance 
standards will be considered the primary criteria for use in remedy evaluation, and are defined for the purposes 
of the East Helena Facility as follows: 

1. Protection of human health and the environment 

a. Human and ecological receptors—No direct contact (dermal, inhalation, or ingestion) with environmental 
media having concentrations of COPCs exceeding relevant risk-based standards (see Media Cleanup 
Objectives below). 

b. Protection of the environment will appropriately consider the surrounding ecological setting during 
remedy alternative evaluation. 

c. Surface water—Prevent groundwater from discharging to surface water at concentrations that would 
cause the surface water to exceed Montana State Surface Water Standards and/or at concentrations that 
would degrade surface water quality beyond existing upstream water quality. 

2. Source Control 

a. Soil 

i. Prevent migration of contaminated surface soil via wind-blown deposition or surface water runoff. 

ii. Reduce—to the extent practicable—the potential for groundwater to contact soil with COPC 
concentrations exceeding relevant groundwater protection standards through the following activities 

1) Reducing and/or eliminating to the extent practicable infiltration of stormwater into and through 
areas of contaminated soil and sediment 

2) Reducing to the extent practicable the amount of contaminated soil in contact with groundwater 

3) Reducing to the extent practicable COPC concentrations or mass where such removal will yield 
immediate reductions in contaminant loading to groundwater 
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b. Slag 

i. Reduce—to the extent practicable—the potential for groundwater to contact slag through removal 
and recovery of recyclable slag. 

1) Reducing infiltration of stormwater 

2) Reducing contact with groundwater 

3. Media Cleanup Objectives 

a. Soil 

i. Surface (0 to 2 feet below ground surface [bgs]) 

1) Soil cleanup levels based on protection of human health and the environment for current and/or 
future new land uses (as shown in Table 2-2). Note that if numeric standards cannot be achieved, 
engineering and/or institutional controls will be implemented to interrupt pathways for exposure 
and to maintain protective conditions. 

ii. At depth (greater than [>] 2 feet bgs) 

1) Numeric standards based on protection of groundwater (as shown in Table 2-2), established 
regional background levels, or 

2) Non-numeric/concentration objective(s) based on impracticability associated with addressing 
large source mass (i.e., reduce toxicity, mobility, or ability of groundwater to come into contact 
with, leachable contaminant mass). 

b. Groundwater 

i. Return usable groundwater to maximum beneficial uses wherever practicable, within a time that is 
reasonable considering all property-specific conditions. 

ii. Reduce COPC concentrations in groundwater within the operating facility boundary such that the 
Montana Numeric Water Quality Standards (as defined in Circular DEQ-7, and hereafter referred to as 
DEQ-7; MDEQ, 2012) are met at the points of compliance established by USEPA. 

iii. Achieve stability and attenuation of offsite plumes downgradient of the former Smelter site such that 
COPC concentrations can be expected to meet DEQ-7 standards within a reasonable time. 

iv. During the timeframe when attainment of the DEQ-7 standards has not been achieved, minimize 
further migration of the plumes, prevent exposure to the contaminated groundwater, and evaluate 
further risk reduction approaches. To the extent practicable, control or eliminate other surface water 
and subsurface sources of contamination to groundwater within control of the Custodial Trust. 

c. Surface Water—Meet DEQ-7 standards for surface water bodies contaminated by ASARCO’s historical 
activities, including present migration of existing contamination. 

d. Sediment—USEPA Region III’s Biological Technical Assistance Group (BTAG) has developed values to be 
used for the evaluation of sampling data at Superfund sites. Referred to as the Region III BTAG Screening 
Benchmarks, they represent an appropriate set of screening criteria to evaluate ecological risk in 
freshwater sediment for the CMS Properties 
(http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm). 

Table 2-2 provides a partial list of proposed numeric MCSs for the CMS Properties. The table identifies by media, 
the COPC, land use, proposed cleanup standard, the basis for the standard, and examples of how each standard 
would be applied. Key considerations in the identification of numeric standards are summarized as follows: 

• Current, risk-based criteria established by USEPA and the State of Montana will be applied for groundwater 
and surface water (i.e., Montana’s DEQ-7 standards, USEPA MCLs). 
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• The Supplemental Ecological Risk Assessment for the East Helena Smelter Site (USEPA, 2005; Hooper et al., 
2002) stated that a soil lead level exceeding 650 milligrams per kilogram (mg/kg) may adversely impact 
passerine insectivores. Based on the Custodial Trust’s discussions to date with USFWS, the Baseline Ecological 
Risk Assessment (BERA; Gradient, 2011) conducted by the Custodial Trust, as well as ecological risk 
evaluations from other mining sites in Montana (e.g., Anaconda Smelter Superfund Site, Anaconda, Montana), 
lead is proposed as the primary indicator parameter for surface soil and a soil lead level of 650 mg/kg is 
proposed as the MCS considered protective of ecological receptors. 

• For the purpose of establishing risk-based MCSs for surface soil, protective of human receptors: 

− Lead and arsenic are considered the primary indicator parameters for soil. Existing data and conceptual 
site models have shown inorganic contaminants from the former Smelter site to be co-located with these 
COPCs, such that remedial actions taken to address these COPCs can be reasonably expected to address 
all other site-related COPCs. This is also consistent with findings of the OU2 ROD. 

− The Regional Screening Levels (RSLs) for lead and arsenic levels in soil shown in Table 2-2 are 
concentration levels currently being applied as MCSs at mining and smelter sites in Montana, and across 
the country. The Custodial Trust believes that an MCS of 400 mg/kg for lead in surface soil reflects current 
risk-based practices and is also consistent with the intended outcome of the OU2 ROD, which states that 
the two-part residential cleanup action level for lead of 1,000 and 500 mg/kg “… is expected to achieve a 
community-wide post-cleanup average lead concentration that is substantially less than 500…”. 

• USEPA’s Soil Screening Levels (SSLs) are proposed as the MCSs for COPCs in subsurface soil to represent soil 
concentrations considered to be protective of groundwater. However, arsenic is naturally occurring at 
concentrations which exceed risk-based screening levels (both Preliminary Remediation Goals [PRGs] and the 
MCL-based SSL of 0.29 mg/kg [USEPA, 2015]). As noted in MDEQ’s document Project Report Background 
Concentrations of Inorganic Constituents in Montana Surface Soils (MDEQ, 2013), the mean soil concentration 
is 22.5 mg/kg and the report text cites a generic action level of 40 mg/kg for residential surface soil. The basis 
for the 40-mg/kg concentration is presented in the document titled Montana Department of Environmental 
Quality Remediation Division Action Level for Arsenic in Surface Soil (April 2005), which states in Section 2.0, 
Data Summary and Action Level Calculation “….DEQ determined that the 95% [Upper Confidence Level] UCL of 
40 mg/kg represents an appropriate generic action level for arsenic because it represents native soil 
concentrations that can reasonably be expected at most facilities…” (emphasis added). Therefore, because a 
site-specific background level for arsenic has not been determined, the Custodial Trust proposes using 40 
mg/kg as the background level for arsenic, even though its intended use as a generic cleanup level was for 
residential surface soil. 

In addition to the remedy performance standards noted above, the following will be considered in the CMS 
evaluations: 

• Available funds in the East Helena Cleanup Account 

• USEPA’s “balancing criteria” 

• Long-term effectiveness 

• Reduction of toxicity, mobility, or volume of wastes 

• Short-term effectiveness 

• Implementability 

• Cost-to-benefit provided by all potential remedial actions 

• Community acceptance 

• Compliance with applicable standards for waste management under 40 Code of Federal Regulations 264.552 
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• Other RCRA requirements (e.g., closure requirements, land disposal restrictions), and other legal 
requirements 

TABLE 2-2 
Proposed Media Cleanup Standards for Primary Inorganic Constituents in Soil  

Media 
Constituent 
of Concern Land Use 

Proposed 
Cleanup 
Standard 

(µg/L 
groundwater,  

mg/kg soil) Basis of Standard Applications for Standard 

Groundwater Arsenic All 0.010 MCL Exceedance MCS indicates need for 
remedial action and will be considered 
in identification of areal extent of 
institutional controls (Controlled 
Groundwater Area) 

Cadmium 0.005 

Selenium 0.05 

Surface Soil 
 
 

Lead  Ecological 650 Concentration established 
to be protective of 
ecological receptors 
(passerines) at other MT 
remediation sitesa 

Will be applied as a design criterion for 
IM and final remedy construction 
(final surface site work associated with 
Prickly Pear Creek and Tito Park 
excavation, surface layer of ET Cover 
System, etc.) 

   Residential 400 USEPA RSLb Establishes concentration threshold 
for remedy implementation on 
undeveloped properties when land 
use changes 

    Industrial - Commercial 800 

    Recreational 3,245 OU2 ROD 

  Arsenic Residential 35 Hegeler Zinc RODc 

    Industrial - Commercial 572 OU2 ROD 

    Recreational 794 OU2 ROD 

Soil at Depth Arsenic   40  (MDEQ, 2013)  Establishes extent of remedial action 
required to prevent groundwater 
contact with contaminated soil and to 
control infiltration 
  

  Cadmium   0.38 USEPA MCL-based SSLb 

(concentration needed to 
achieve MCLs in 
groundwater) 

  Selenium   0.26 USEPA MCL-based SSLb 
(concentration needed to 
achieve MCLs in 
groundwater) 

a Recommended based on its consistency with action levels developed at other similar smelter/mining sites: OU2 Record of Decision (ROD) 
East Helena, MT; Anaconda Smelter Superfund Site, Anaconda, MT; Bunker Hill Superfund Site, Coeur d’Alene, ID; and Tri-State Mining 
District (Oklahoma, Kansas, and Missouri) Superfund Site. 
b USEPA June 2015 RSL or MCL-based soil screening level (SSL) where indicated 
c The arsenic cleanup level is recommended based on risk-based concentrations currently being approved by USEPA at former smelter sites 
and similar facilities across the country. The Hegeler Zinc ROD is cited as an example of current practice  (USEPA, 2014). 
Abbreviations: 
µg/L = micrograms per liter 
ET = evapotranspiration 
IM = interim measure 
MCL = maximum contaminant level 
MDEQ = Montana Department of Environmental Quality 
mg/kg = milligrams per kilogram 
OU2 ROD = Record of Decision for Operable Unit 2 
RSL = regional screening level 
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SECTION 3 

Preliminary Conceptual Site Models and Conceptual 
Exposure Models 
Conceptual site models (CSMs) are dynamic tools that present a holistic picture of site conditions for use in the 
development and evaluation of remedial actions. CSMs are used to: summarize what is known or suspected about 
a subset area of the site; organize and present the information with respect to site-specific goals; and provide a 
framework for focusing efforts to identify and obtain additional data needed to make decisions about interim 
measures (IMs) and final corrective measures. 

Preliminary conceptual site models (PCSMs) have been developed as the first step toward integrating existing 
information about the CMS Properties surrounding the former Smelter site relative to contaminant fate and 
transport, thus showing the relationships between contaminant sources and fate and transport/migration 
mechanisms. Preliminary conceptual exposure models (PCEMs) have been developed as part of the Screening-
Level Human Health Risk Assessment (SLHHRA; CH2M HILL, 2011) to identify complete or potentially complete 
exposure pathways and potential receptors. A copy of the SLHRRA is provided in Appendix B, for reference. 

This section presents a PCSM for all former ASARCO Properties, and summarizes key existing information about 
the entire area. Individual PCSMs for the CMS Properties have also been developed to provide additional parcel-
specific details for each of the parcel groupings listed in Table 2-1. A CSM for Parcels 16 and 19 has been 
developed to summarize the existing, significant data and information about site conditions. Primary information 
sources for all PCSMs, as well as the CSM for Parcels 16 and 19, are the draft Phase II RCRA Facility Investigation—
East Helena Facility (draft Phase II RFI; GSI Water Solutions, Inc., 2011); the BERA; and the OU2 ROD (USEPA, 
2009b), and include PCEMs from the SLHHRA. 

Note that the PCSMs summarize information presented in the draft Phase II RFI, which compared sampling and 
analytical results to conservative, risk-based project SLVs. Key uncertainties in each preliminary model are noted 
and information to address these uncertainties will be obtained through focused investigations conducted as part 
of the CMS. These PCSMs will be refined as new information is obtained and developed, and will thereafter be 
referred to as CSMs to acknowledge the inclusion of a more complete dataset. 

3.1 Overall Preliminary Conceptual Site Model for the 
Custodial Trust-Owned, Former ASARCO Properties 

The overall PCSM for the former ASARCO Properties is summarized as follows: 

• In general, the former Smelter site is the primary historical and current source of contaminants to the CMS 
Properties. As found throughout the Helena Valley, naturally occurring arsenic also contributes to the 
concentrations found at and around the former Smelter site. 

• COPCs identified to date are inorganic contaminants associated with former ASARCO operations. The draft 
Phase II RFI identified arsenic, cadmium, copper, lead, and zinc (based on concentrations) as the primary 
COPCs for soil; and arsenic and selenium as the primary COPCs for groundwater. Although other COPCs are 
present in groundwater at concentrations exceeding SLVs, they are generally located within the footprint of 
the combined arsenic and selenium plume areas. It is reasonable to expect that the concentrations of these 
COPCs will be addressed while addressing the arsenic and selenium plumes. 

• Historical sources associated with former ASARCO operations include dust from stack emissions, materials 
handling and storage practices, leaks from process water systems (which handled both highly acidic and highly 
alkaline waters), historical Wilson Ditch operations, and contaminated soil (via infiltration and leaching from 
precipitation). Transport mechanisms such as aerial deposition, stormwater infiltration and runoff, Wilson 
Ditch flows (prior to rerouting around the former Smelter site), and groundwater flow beneath the site 
contributed to the migration of COPCs over time. The active operational sources were eliminated when the 
ASARCO smelter was shut down in 2001. ASARCO implemented several remedial measures (e.g., soil removal, 
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slurry wall containment, demolition of structures, installation of temporary covers) to address some known 
source areas. Although the operational sources have been eliminated, residual contamination in 
environmental media (primarily onsite soil and sediment) continues to release COPCs to the CMS Properties. 

• The most significant current transport mechanism is groundwater flow, which is to the north and west of the 
former Smelter site. Onsite monitoring wells, piezometers, public water supply wells, and residential wells are 
monitored under this work plan, with monthly, quarterly, semiannual, and annual sampling events depending 
on the monitoring objective(s). Recent monitoring results suggest that the extent of the arsenic plume 
appears to be relatively stable. The areal extent of the selenium plume has been delineated over the past few 
years, but the period of record for the detailed groundwater selenium dataset (2007 to present) is too short 
to quantify long-term trends and the current status (for example, stable, advancing, or regressing) of the 
selenium plume. 

• Potential exposure to human receptors at the former Smelter site (Parcels 16 and 19 are currently being 
addressed through engineered controls (fencing and temporary covers) and institutional controls (including 
strict compliance with the site-wide Health and Safety Plan). These parcels, particularly the former Smelter 
site, are being addressed using IMs early in the corrective action process because they represent the areas of 
the highest potential risk based on existing data. The potential for unacceptable risk associated with human 
exposures to COPCs at concentrations exceeding risk-based SLVs at the other CMS Properties, including the 
Un-owned CMS Properties, is considered relatively low based on existing data and the institutional controls 
implemented to date by the City of East Helena and Lewis and Clark County (prohibition of private wells and 
soil ordinance, respectively). Potential human exposure at all CMS Properties, however, will continue to be 
evaluated during the CMS. Appendix C contains the sampling and analysis plan for additional evaluation of all 
CMS Properties.  

• Potential exposures and risk to ecological receptors were evaluated in the BERA for the CMS Properties. The 
BERA generally concluded the following: 

− The primary COPCs for ecological receptors are arsenic, cadmium, copper, mercury (and methyl mercury), 
lead, and selenium. 

− The areas noted to have the most existing habitat available for aquatic and terrestrial communities 
(Prickly Pear Creek, Upper Lake, Upper Lake Marsh) were characterized with either “minimal” or “low to 
moderate” potential risk. Wilson Ditch was also characterized with “low to moderate” potential risk, but 
provides habitat only during irrigation season (approximately April to September). 

− The highest potential risks to aquatic and terrestrial communities were identified at the areas referred to 
in the BERA as the “East and West Perimeter CSM units.” As their name indicates, these areas are located 
at the perimeter of the former operating areas on the edges of Parcels 16 and 19. Lower Lake and Tito 
Park were also found to have significantly elevated COPC concentrations in the aquatic and terrestrial 
communities, although minimal habitat is available. 

3.2 Parcels 16 and 19 (Former Smelter Site) 
Parcels 16 and 19 encompass approximately 129 acres and have been the focus of numerous investigations, 
characterization activities, and remedial actions under both CERCLA and RCRA programs; thus, significant 
information exists regarding site conditions. Although CSMs have been presented in previous documents 
(including the draft Phase II RFI), they have focused primarily on hydrogeology and groundwater and have not 
integrated information about source areas and receptors. 

3.2.1 Background and Land Use 
ASARCO’s Smelter began operating in 1888 and shut down in April 2001. The majority, if not all, of the plant site 
operations occurred within the boundaries of Parcels 16 and 19. Although lead bullion was the primary product, 
the Smelter also produced zinc (from 1927 to 1982), sulfuric acid, and matt- and copper-enriched speiss. The 
waste products produced by the former Smelter site included stack emissions, fugitive emissions from smelting 
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operations, slag, acid plant sludge, and wastewater from scrubber systems. Historical operations were the original 
sources of contamination to soil, surface water, and groundwater. The sources included stack emissions, materials 
handling and storage, waste disposal practices, leaks from process water systems, and infiltration from dust 
suppression activities. These operational sources were eliminated when Smelter operations ceased in 2001. 

3.2.2 Conceptual Site Model of Contaminant Distribution, and Fate and Transport 
Much of the overall PCSM for the former ASARCO Properties described in Section 3.1 applies to Parcels 16 and 19 
(Figure 3-1). This section reiterates the relevant aspects described in Section 3.1 and supplements the conceptual 
understanding of contaminant distribution, and fate and transport at Parcels 16 and 19: 

• Historical operations at the former Smelter site were the original sources of contamination to soil, surface 
water, and groundwater. The sources included stack emissions, materials handling and storage, waste storage 
and disposal practices, and leaks and spills from process water systems. These operational sources were 
eliminated when Smelter operations ceased in 2001. 

• Surface and subsurface soil contaminant concentrations are elevated throughout the former Smelter site, 
although concentrations vary significantly from area to area. Throughout much of the site, contaminant 
concentrations are orders of magnitude higher than levels considered protective of human and ecological 
receptors. 

• Current contaminant sources to groundwater are attributable to residual contamination left by historical 
operations. As detailed in the draft Phase II RFI, COPCs in site soil and/or groundwater include antimony, 
arsenic, cadmium, copper, lead, selenium, and zinc. Based on extensive soil and groundwater quality 
sampling, arsenic and selenium have been identified as the two primary COPCs in groundwater and represent 
effective surrogates for identifying the distribution, fate, and transport of all COPCs. 

• Detailed soil sampling at the former Smelter site shows that contaminant concentrations in soil are generally 
greatest near ground surface and near the groundwater table. Between ground surface and the water table, 
and below the water table, contaminant concentrations generally decrease with depth. 

• A three-dimensional model of soil contamination was prepared using Mining Visualization System (MVS) 
software to help visualize subsurface soil conditions using existing soil data. Soil contaminant distributions 
were generated with the aid of kriging, an industry standard geostatistical technique for data interpolation 
between soil data points. The MVS model results are presented for arsenic and selenium (Figures 3-2, 3-3, 3-4, 
and 3-5), the two primary COPCs in groundwater. 

• ASARCO completed numerous remedial actions before and after the 2001 plant shutdown. A detailed 
summary of remedial actions dating back to 1977 is provided in Table 2-A-1 of the draft Phase II RFI. Remedial 
actions completed prior to the shutdown focused on process circuit features such as Thornock Lake, the Acid 
Plant water treatment facility, Speiss/Dross settling pond and granulation pit, plant water circuit piping 
improvements, Acid Plant Sediment Drying Area (APSD Area), and Lower Lake. Remedial activities included 
replacement of Thornock Lake with a 93,000-gallon steel tank; replacement of the Acid Plant settling pond 
with a new water reclamation facility; excavation of contaminated soil from Thornock Lake, the Speiss settling 
pond, the Speiss granulating pit, and the Acid Plant; and dredging of sediments from Lower Lake. These 
activities, conducted from 1977 through 1996, resulted in improvements to groundwater quality although 
contaminant concentrations remained high in groundwater. Other pre-closure activities included replacement 
of the Wilson Ditch open channel with a buried pipe through the former Smelter site, later routing the Wilson 
Ditch pipeline around the site, and startup of a high-density sludge (HDS) water treatment plant (WTP) for 
treatment of process waters in 1994. These activities are described in the Current Conditions/Release 
Assessment report (Hydrometrics, 1999). 

• Remedial activities completed since the Smelter shut down included construction of slurry walls around two 
areas of contaminated soil, the APSD Area and the Speiss/Dross area. Both slurry walls have resulted in 
reduced leaching of contaminants from soil and improved groundwater quality. 
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• The current sources of arsenic and selenium contamination to groundwater at the former Smelter site include 
contaminated soil, buried debris such as wood and bricks, slag, and possibly Lower Lake sediment, although 
Lower Lake sediment was addressed, at least in part, during the dredging activities completed in 1996. 

− Contaminated soil is the most significant, ongoing source of arsenic and selenium loading to groundwater. 
Although some of the contaminated soil has been addressed through ASARCO’s remedial actions, 
contaminated soil (and intermixed debris and other wastes) continues to have a significant effect on 
groundwater quality. 

− Although residual impacted soil is a primary source of selenium loading to groundwater, other factors 
such as resolubilization of selenium-containing secondary minerals within the aquifer matrix, possibly in 
response to changing groundwater pH or other geochemical conditions, may also impact groundwater 
quality in localized portions of the former Smelter site. 

− The slag pile, a partially vitreous byproduct of the smelting process, occupies the northeastern portion of 
the former Smelter site. Numerous studies and tests have been completed to assess the leachability of 
the slag pile and potential effects on groundwater quality. These studies are summarized in the draft 
Phase II RFI. Older studies conducted in the 1980s and 1990s, such as the Comprehensive Remedial 
Investigation/Feasibility Study (Hydrometrics, 1990) and Phase I RFI (Asarco Consulting, Inc., 2005), 
focused on slag as a potential source of arsenic loading to groundwater while the more recent Phase II RFI 
studies examined the potential for slag to act as a source of both arsenic and selenium. In all cases, the 
leachability of the slag and the forms or phases of contaminants (as determined through sequential 
extraction testing) were found to vary in different portions of the slag pile. The Phase II RFI studies 
showed that the younger unfumed slag, produced after shutdown of the Zinc Plant in the early 1980s, has 
the greatest potential to leach arsenic and selenium, as compared to the older fumed and unfumed slag. 
The potential for the slag pile to act as an ongoing source of contaminant loading to groundwater will be 
further evaluated as part of the overall CMS. 

− Lower Lake sediments contain arsenic and selenium from historical operations that may impact 
groundwater through seepage. Based on the current distribution of contaminants in groundwater, Lower 
Lake sediments do not appear to be a primary source of groundwater contamination. 

• The most significant mechanisms for leaching and transport of inorganic contaminants from soil to 
groundwater include, in order of importance: leaching of contaminants from soil to groundwater within the 
saturated zone; seasonal fluctuation in the water table (and capillary fringe), and infiltration of surface 
precipitation. As noted above, some of the highest constituent concentrations occur at the water table, where 
periodic wetting and drying is believed to increase the contaminant leaching rate. 

Findings of the Upper Lake drawdown test (Hydrometrics, 2012) (Appendix D) have provided additional 
insight into the leaching and transport of contaminants in the saturated zone. The drawdown test confirmed 
that Upper Lake is a significant source of recharge to the former Smelter site groundwater system, with the 
lake level having a strong influence on site groundwater levels. Leakage from Upper Lake recharges the 
groundwater system at the extreme southern (upgradient) end of the site, from where it flows northward 
through the main plant site. This groundwater flow pattern and interaction of groundwater with 
contaminated soil is a main driver in development of the arsenic and selenium groundwater plumes. The 
Upper Lake drawdown test also showed that groundwater flow follows two main pathways from Upper Lake, 
one originating from the northwestern corner of Upper Lake and flowing northwestward through the former 
APSD Area and western portion of the main plant site, and the second flowing northward through Tito Park 
toward Lower Lake. From Lower Lake, the water flows either westward to the main plant site, or eastward 
toward Prickly Pear Creek. Test results show groundwater flow from Lower Lake to the north (beneath the 
slag pile) is minimal. Understanding the specific groundwater flow paths, and how elimination of Upper and 
Lower Lakes may alter these patterns, allows for better assessment of current and potential contaminant 
loading to groundwater within the saturated zone after the implementation of South Plant Hydraulic Control 
(SPHC). In any event, lowering groundwater levels at the main plant site will reduce the interaction of 
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groundwater with contaminated soil, and contaminant loads in groundwater onsite and downgradient of the 
site. 

The conceptual exposure model (CEM) for this area is presented as Figure 3-1 of the SLHRRA and indicates that 
potentially complete exposure pathways for onsite workers and trespasser receptors are present for surface soil 
and surface water (fishing in Prickly Pear Creek). However, the former Smelter site currently is fenced and 
unauthorized access is forbidden. 

Based on the CSM and the CEM, the remedy targets to be considered in the CMS for the former Smelter site are 
as follows: 

• Areas of surface soil (including creek banks) with concentrations of COPCs exceeding levels that would be 
protective of human health under industrial/commercial and recreational land uses 

• Sediment and surface water in Prickly Pear Creek, with concentrations of COPCs exceeding levels that would 
be protective of human health under industrial/commercial and recreational land uses 

Additional information on soil and groundwater contamination is presented in the Former ASARCO East Helena 
Facility Interim Measures Work Plan—2013 (hereafter referred to as the IM Work Plan 2013) (CH2M HILL, 2013a). 

3.2.3 Uncertainties in Conceptual Site Model and Information Needed to Address 
The CSM for Parcels 16 and 19 was prepared based on significant information available regarding conditions at 
the former Smelter site. The CSM provides a robust framework for making decisions about IMs and final 
corrective measures. To aid in the decision-making process, as described in Section 5.3, Develop Numerical 
Groundwater Model, the Custodial Trust has prepared a numeric groundwater flow model, which has been used 
in technical remedy evaluations as well as IM design work to predict flow patterns. Modifications to the 
groundwater flow model are currently being conducted using available data to refine the understanding of fate 
and transport. There are currently no uncertainties or data gaps to this CSM. The Custodial Trust may identify and 
implement focused data collection efforts in the future. 

3.3 Parcel 15 
3.3.1 Background and Land Use 
This parcel borders the south and west sides of the former Smelter site and encompasses 486 acres. Historical and 
current use of the majority of this parcel has been agricultural, with areas of limited recreational uses (Rodeo 
Grounds) or open space and habitat, particularly in and near Upper Lake and Upper Lake Marsh. There is no 
residential use on Parcel 15, nor is residential use reasonably anticipated to be a future use based on the 
preliminary results of property development and market analyses performed by the Custodial Trust. 

CAMUs I and II, and a small portion of Tito Park (an upland area between Upper and Lower Lake), are also located 
on Parcel 15. Even though extensive source removal is expected to occur at Tito Park, these areas in Parcel 15 are 
expected to be restricted to an industrial land use category in the future. The two CAMUs have been approved, 
constructed, and filled. Final closure notification of CAMUs I and II was provided by USEPA on January 18, 2002, 
and January 14, 2015, respectively. 

3.3.2 Preliminary Conceptual Site Model of Contaminant Distribution, and Fate 
and Transport 

Site conditions and conceptual fate and transport mechanisms are illustrated in Figure 3-6 and summarized as 
follows: 

• Historical ASARCO operations are expected to have affected surface soil on Parcel 15, primarily through 
airborne particulate deposition: 

− 2010 soil sampling results presented in the draft Phase II RFI for locations along the western perimeter of 
the former Smelter site show exceedances of SLVs for most site-related COPCs. 
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− The OU2 ROD noted that existing data from throughout the East Helena area showed that surface soil 
concentrations of lead were highest in soil closest to the former Smelter site (in the 0- to 0.5-mile 
distance), decreasing significantly as distance increased with each 0.25-mile increment. Based on this 
transport model and the projected iso-concentration lines shown in Figures 5.3 and 5.4 of the OU2 ROD, it 
is expected that surface soil across the majority of Parcel 15 could have lead at concentrations above 
1,000 mg/kg and the eastern half of Parcel 15 could have arsenic exceeding 100 mg/kg. 

− Because the majority of Parcel 15 has been actively farmed and tilled, current COPC concentrations in 
Parcel 15 surface soil may be lower than historical concentrations due to mixing with deeper, less 
contaminated soil. 

• Current groundwater monitoring data show that the arsenic and selenium plumes extend westward from the 
former Smelter site beneath Parcel 15 (as illustrated in the Appendix A figures). The selenium plume is 
restricted to the extreme northeastern portion of Parcel 15, with concentrations in the 0.05 to 0.10 milligram 
per liter (mg/L) range. The arsenic plume shows a much different configuration, with the highest 
concentrations (0.01 to 0.02 mg/L) occurring in the southwestern portion (near the CAMUs) and western 
portion of Parcel 15. However, based on several lines of evidence (groundwater potentiometric maps; water 
level hydrographs; differences in groundwater chemistry between the former Smelter site, Parcel 15, and 
surrounding groundwater; arsenic concentrations in groundwater upgradient of Parcel 15), it appears that 
multiple sources (including naturally occurring arsenic) contribute to the arsenic concentrations observed at 
Parcel 15. 

• The Phase II RFI Work Plan (Hydrometrics, 2010) provides a detailed discussion of the geochemistry and status 
of the groundwater plumes as of 2009. Figure 2-3-13 of the Work Plan compares the 10-mg/L and 0.010-mg/L 
groundwater iso-concentration contours from November 2002 (after the Smelter was shut down) and May 
2009. The downgradient margins of the arsenic plume (represented by the 0.010-mg/L contour) show very 
little change over that period, while the higher concentration portion of the plume, represented by the 10-
mg/L contour, shows a slight contraction. The relative stability of the downgradient arsenic plume and the 
slight contraction of the higher concentration plume closer to the historical source areas is consistent with 
both (1) the removal or other mitigation of identified sources that has occurred at the former Smelter site, 
and (2) the ongoing arsenic attenuation at the plume front through adsorption and/or coprecipitation 
mechanisms. Similar comparisons of the 2002 and 2009 arsenic plume to 2012 and 2013 plume geometry 
support the conclusion that the arsenic plume is currently stable or in a state of equilibrium. Similar 
comparisons are not possible for selenium due to the limited period of record for the monitoring data, 
especially north of the site near the selenium plume front. However, selenium concentrations do show some 
apparent temporal trends on portions of the plant site, particularly in the western portion of the site near the 
former Thawhouse, most likely due to resolubilization of previously precipitated or adsorbed selenium from 
the aquifer matrix due to changing pH and redox conditions in groundwater. Both the arsenic and selenium 
plumes will continue to be evaluated for current and projected future trends. 

• Upper Lake was identified in the draft Phase II RFI as a potential area of concern for surface water, based on 
exceedances of SLVs for arsenic, cadmium, copper, lead, and selenium. No COPCs at concentrations exceeding 
SLVs were found at Wilson Ditch south of Highway 12. 

• Upper Lake also was identified as a potential area of concern for sediment, with antimony, arsenic, cadmium, 
copper, lead, manganese, mercury, silver, and zinc at concentrations above SLVs protective of benthic 
invertebrates. Upper Lake Marsh samples from the banks and perimeter also show exceedances of SLVs in 
sediments. The BERA generally characterized risks to ecological receptors as “low-to-moderate” for these 
areas. 

• Historical mining activities upstream of Parcel 15 are known to have contributed metals to Prickly Pear Creek 
and the surface water bodies created by diversion of the creek, including Upper Lake. 

• Based on analytical results from two sampling locations, the primary COPCs in Wilson Ditch are lead and 
mercury, detected in sediment at 1,100 and 650 times their SLVs, respectively. In general, COPC 
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concentrations from the sample near the property line between Parcel 15 and the Manlove Addition are less 
than those in the sample at the upstream end of Wilson Ditch (proximal to where it daylights on the west side 
of the former Smelter site), but results show that antimony, arsenic, cadmium, copper, lead, manganese, 
mercury, silver, and zinc exceed SLVs at both the upstream and downstream sampling locations. Wilson Ditch 
has been dry since November 2011 and will not be used as a flow conveyance system for irrigation water, but 
will continue to be a stormwater management feature. 

The CEM for this area, presented as Figure 3-2 of the SLHHRA (Appendix B), indicates there are potentially 
complete exposure pathways for current and future human receptors associated with surface soil, surface water, 
and sediment. 

Based on exceedances of SLVs described in the PCSM and the potentially complete exposure pathways identified 
in the CEM, the portions of Parcel 15 for which the CMS will consider remedies are as follows: 

• Areas of surface soil with concentrations exceeding levels that would be protective of human health under 
agricultural, recreational, or open space land use 

• Surface water in Upper Lake 

• Sediment in Upper Lake, Upper Lake Marsh, and Wilson Ditch 

• Groundwater in the northeasterly corner of Parcel 15 

3.3.3 Uncertainties in Preliminary Conceptual Site Model and Information Needed 
to Address 

Key uncertainties associated with the Parcel 15 PCSM are the nature and extent of COPCs, and associated 
potential risk to human and ecological receptors for the following: 

• Surface soil 
• Upper Lake surface water 
• Upper Lake Marsh and Wilson Ditch sediment 

These uncertainties will be addressed in the CMS through the following activities: 

• Reviewing historical CERCLA files and other past studies (including Montana State University work) to 
determine whether relevant surface soil data of appropriate quality (i.e., data not included in the RCRA 
database) exist for this area. 

• Performing sampling and analytical work with appropriate data quality objectives to obtain data on surface 
soil quality if existing data are found to be insufficient to evaluate potential risk. 

• Evaluating how the SPHC study and proposed IMs will affect Tito Park, Upper Lake, and Upper Lake Marsh, 
and determining whether further characterization of the nature and extent of contamination is necessary to 
evaluate potential risk to human or ecological receptors. These two evaluations are central to the SPHC 
evaluations which have been underway since 2012 (and are further outlined in Section 5.4). 

• The scope of and need for remediation of the portions of the Wilson Ditch channel bed located on Parcel 15 
will be evaluated as part of the CMS and may be considered as a potential IM in 2014. 

• Establishing priorities for remedial actions to address ecological receptors. 

Sediment and surface water quality in Upper Lake and Upper Lake Marsh, as well as soil in the southern portion of 
Tito Park, have not been completely characterized in previous investigations. Consequently, there is uncertainty 
as to the nature and extent of contamination in these areas, as well. 
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3.4 Parcels 17 and 18  
3.4.1 Background and Land Use 
Parcels 17 and 18 encompass approximately 55 acres located adjacent to the former Smelter site, on the east side 
of Prickly Pear Creek. Parcels 17 and 18 extend easterly from Prickly Pear Creek to Route 518. 

Historically, Parcel 18 was a residential area, with company housing for ASARCO employees, the Assistant Plant 
Manager, and the Plant Manager. The former ASARCO housing on S. Montana Avenue, including the Assistant 
Plant Manager’s house, were demolished in 2010. The former ASARCO Plant Manager’s house was destroyed in a 
fire in 2012. Demolition activities included abating asbestos, preparing documentation for historical recordation 
efforts, cleaning and donating all usable fixtures for recycling by Habitat for Humanity, removing and properly 
disposing of all household hazardous wastes, demolishing all structures to grade, and backfilling basements with 
clean fill. Demolition debris was disposed of in accordance with the exemption for residential debris at the City-
County Sanitation Landfill located in Jefferson County, off Route 518. While surface soil was disturbed during 
demolition activities, no soil removal or remediation was conducted. 

Portions of Parcel 17 have also been used for agricultural purposes and as a repository for soil removed during 
CERCLA cleanup actions. The areas referred to by ASARCO as the West Field Direct Haul Area (WFDH) and the 
West Field Disposal Area (WFDA) are located here. A figure produced by ASARCO, titled “Figure 4-1—East Fields 
Residential Soil Disposal Area,” indicates that the WFDA was covered with a “15-inch cap from stockpile and 
seeded,” while the WFDH was “capped and seeded.” Appendix E contains a copy of this figure. 

Future use of Parcel 18 currently is anticipated to be recreational/open space. After fire destroyed the ASARCO 
Plant Manager’s house, the remaining onsite structures were used for emergency response training. Potential 
future uses for Parcel 17, as envisioned in the conceptual land use plans developed for the Custodial Trust by CTA 
Architects and Engineers, include the potential for commercial and light industrial developments. Because 
portions of these areas are a CERCLA soil repository, any future development should consider methods for 
controlling potential unacceptable exposures to soil with inorganic contaminants. 

3.4.2 Preliminary Conceptual Site Model of Contaminant Distribution, and Fate 
and Transport 

The current understanding of parcel conditions and the conceptual fate and transport model are based on 
information presented in the draft Phase II RFI and the OU2 ROD. This information is summarized as follows and 
shown in Figure 3-7 of this CMS Work Plan: 

• This area is immediately downwind of the former Smelter site and historical ASARCO operations have affected 
surface soil in this area, primarily through airborne particulate deposition. Stack emissions were the main 
source of airborne particulates while the smelter was in active operations. Those sources were eliminated 
when the facility was shut down in 2001. The extent to which particulates may have migrated to surface soil 
from the slag pile is unknown. The Phase II RFI surface soil sampling results in this area showed: 

− Arsenic and lead are present at concentrations exceeding all SLVs, including those established for 
protection of groundwater. 

− Cadmium is present at concentrations below the industrial land use screening level, but above residential 
and protection of groundwater screening levels. 

− Selenium is present at concentrations exceeding screening levels established for protection of 
groundwater. 

• Parcels 17 and 18 are generally upgradient of the former Smelter site with respect to groundwater flow. The 
two wells located in Parcels 17 and 18 show minimal effects. Phase II RFI groundwater data were screened 
against SLVs (Table 7-6 of the draft Phase II RFI). Manganese was not detected at upgradient well DH-7. 
However, an exceedance of manganese was reported at DH-11; concentration in this well is elevated 
compared to background concentrations of manganese. 

3-8 ES121411194837PDX 



3 PRELIMINARY CONCEPTUAL SITE MODELS AND CONCEPTUAL EXPOSURE MODELS 

• The reach of Prickly Pear Creek adjacent to Parcels 17 and 18 (approximately Stream Segment 5, from SG-07 
to SG-08; Appendix C) is shown as a gaining section, but was not identified as an area of potential concern for 
surface water or sediment in the draft Phase II RFI. 

• The BERA characterized potential risks to ecological receptors in riparian areas of Prickly Pear Creek as low, 
noting that the area of the creek most affected was the reach adjacent to the former Smelter site located on 
Parcel 18. 

• The Phase II RFI showed that several COPCs exceeded SLVs in upstream sediment reference samples, including 
antimony, arsenic, copper, lead, silver, and zinc, which demonstrates that mining activities upstream of the 
former Smelter site have affected sediment quality. It should also be noted that BERA analyses of 2003 and 
2010 sediment samples from Prickly Pear Creek showed that contaminant concentrations have decreased by 
approximately an order of magnitude during that timeframe, indicating that natural processes are effectively 
reducing contaminant levels. It is possible that sediment could be deposited on surface soil during flooding 
events; however, the concentrations of COPCs in sediment are much lower than those seen in surface soil and 
this source and transport mechanism are not expected to contribute significantly to potential human 
exposure risks. 

The CEM for Parcels 17 and 18 is presented as Figure 3-4 of the SLHHRA (Appendix B) and indicates that 
potentially complete exposure pathways are limited to surface soil for current and future recreational and 
trespasser receptors. 

Based on the PCSM and the CEM, the primary remedy target to be considered in the CMS for Parcels 17 and 18 is 
expected to be surface soil with concentrations exceeding levels that would be protective of human health under 
agricultural, recreational, or open space land use. 

Under this PCSM, corrective measures for surface water in Prickly Pear Creek would not be necessary because the 
surface water has not been identified as posing an unacceptable risk to human or ecological receptors and the 
water quality in this area will be improved by the remedial actions to be taken at Upper and Lower Lake. Further, 
upstream mining sources unrelated to former ASARCO operations continue to contribute contaminants to Prickly 
Pear Creek. 

3.4.3 Uncertainties in Preliminary Conceptual Site Model and Information Needed 
to Address 

The key uncertainties associated with the PCSM for Parcels 17 and 18 are as follows: 

• The nature and extent of COPCs in surface soil 
• Whether windblown particulate from the slag pile is contributing significant levels of COPCs to surface soil 

These uncertainties will be addressed in the CMS through the following activities: 

• Reviewing historical CERCLA files, as well as relevant data from other studies, to determine whether 
additional surface soil data (i.e., data not included in the RCRA database) exist for this area. 

• Acquiring and reviewing historical data from an air monitoring station proximal to the slag pile to evaluate 
whether airborne deposition of slag particles is a transport mechanism of significance. 

• Performing sampling and analytical work with appropriate data quality objectives to obtain data on surface 
soil quality and assess potential risk under current and reasonably anticipated future land use. CMS work will 
be coordinated with any follow-up work associated with the BERA. 

3.5 Parcels 10, 11, 12, 23, and the Portion of Parcel 8 West 
of Route 518 

3.5.1 Background and Land Use 
Parcels 10, 11, 12, 23, and the portion of Parcel 8 west of Route 518 are located to the south and east of 
Parcel 15. Combined, they consist of approximately 85 acres of Custodial Trust property, and are at least 
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one-quarter mile away from the perimeter of the former Smelter site. Historical and current use of these areas 
has been agricultural, recreational, or open space. Limited industrial activities (primarily associated with Air 
Liquide operations) have occurred here. The Air Liquide facilities were decommissioned and demolished in 2012 in 
preparation for the PPC temporary bypass construction. 

3.5.2 Preliminary Conceptual Site Model of Contaminant Distribution, and Fate 
and Transport 

The current understanding of parcel conditions and conceptual fate and transport mechanisms is based on 
information presented in the OU2 ROD. This information is summarized as follows and shown in Figure 3-8 of this 
CMS Work Plan: 

• Although not immediately downwind of the former Smelter site, estimated deposition patterns for airborne 
particulates shown in the OU2 ROD suggest that surface soil in the northerly portion of this area may have 
lead or arsenic present at concentrations greater than 1,000 mg/kg and 100 mg/kg, respectively. If present, 
these concentrations would exceed SLVs for protection of human health and groundwater. 

• Because this area is upgradient of the former Smelter site, migration of contaminated groundwater from the 
former Smelter site would not be expected to affect groundwater quality in this area. Even though it is 
possible that arsenic and lead levels could be present in surface soil at concentrations exceeding levels 
protective of groundwater, the potential contaminant mass present in surface soil would not be expected to 
significantly affect groundwater quality. Therefore, groundwater is not a medium of concern for these parcels. 

• Similarly, the reaches of Prickly Pear Creek running through these parcels are upstream of the former Smelter 
site, and would not have been affected by former ASARCO operations. To date, COPCs detected in surface 
water and sediment in Prickly Pear Creek on these parcels have been attributed to past and current upstream 
mining, and the potential for ongoing contributions of COPCs to Prickly Pear Creek will continue as long as 
upstream sources are not removed. Therefore, surface water and sediment for these parcels are not media of 
concern for the Custodial Trust. 

The CEM for this area is presented in the SLHHRA (Appendix B) as Figure 3-3 and indicates that potentially 
complete exposure pathways are limited to surface soil, for current and future rancher/agricultural, recreational, 
and trespasser receptors. 

Based on the PCSM and the CEM, the remedy targets to be considered in the CMS for Parcels 10, 11, 12, 23, and 
the portion of Parcel 8 west of Route 518 are areas of surface soil with concentrations exceeding levels that would 
be protective of human health under rancher/agricultural, recreational, or open space land use. 

3.5.3 Uncertainties in Preliminary Conceptual Site Model and Information Needed 
to Address 

The key uncertainty associated with the PCSM for Parcels 10, 11, 12, 23, and the portion of Parcel 8 west of Route 
518 is the nature and extent of COPCs in surface soil. This uncertainty will be addressed in the CMS through the 
following activities: 

• Reviewing historical CERCLA files, as well as relevant information from other studies, to determine whether 
additional surface soil data (i.e., data not included in the RCRA database) exist for this area. 

• Performing sampling and analytical work with appropriate data quality objectives to obtain data on surface 
soil quality—if existing data are insufficient to evaluate potential risk. 

3.6 Portions of Parcel 2 Near Prickly Pear Creek 
3.6.1 Background and Land Use 
This area is located north of U.S. Highway 12, and the objective of CMS work is this area will be to evaluate 
whether the riparian habitat may have been affected by contamination from the historical ASARCO operations. 
The First Modification does not specify the exact area to be included, saying only “… portion of 2 near Prickly Pear 
Creek….” For the purposes of the CMS, the area to be evaluated will be within the 100-year floodplain boundary 
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and the riparian corridor, the extent being defined by existing habitat vegetation as shown in Figure 2-1. Historical 
and current land use within this area has been either agricultural or open space. 

3.6.2 Preliminary Conceptual Site Model of Contaminant Distribution, and Fate 
and Transport 

The current understanding of parcel conditions and conceptual fate and transport mechanisms is based on 
information presented in the draft Phase II RFI and the OU2 ROD. This information is summarized as follows and 
shown in Figure 3-9 of this CMS Work Plan: 

• Historical ASARCO operations may have affected surface soil in this area through airborne particulate 
deposition. Estimated deposition patterns in the OU2 ROD show that the area on Parcel 2 is within the zone 
where the estimated distribution of total soil lead is greater than 1,000 mg/kg. The entire area is outside the 
zone where there was more than a 2.5 percent probability that soil arsenic would exceed the 100-mg/kg 
ecological risk-based concentration. This suggests that surface soil concentrations of lead could exceed SLVs. 

• Slag and other debris have been observed along the banks of the Creek in this area. 

• Groundwater exceeds the 0.01-mg/L screening level for arsenic, but only at the southerly portion of Parcel 2 
on either side of the creek. 

• Based on the 2010 surface water sampling results presented in the draft Phase II RFI, no COPCs were detected 
above screening levels. 

• The reach of Prickly Pear Creek through Parcel 2 was identified as Stream Segment 8 in the draft Phase II RFI 
and has been characterized as a losing section of the creek, suggesting that groundwater-surface water 
interface is not a migration pathway of concern.  

• Particulate transport by flowing water and bank scour in Prickly Pear Creek has the potential to carry 
contaminants within the channel and also onto the creek banks during flooding events. Key elements of the 
PCSM related to sediment are as follows: 

− Sediment contaminant concentrations in this reach of the creek are similar to those in upstream reaches, 
including reaches upstream of the former Smelter site. 

− It is reasonable to expect that some level of particulate transport will continue to occur for as long as 
contaminants are present, or are being added from non-ASARCO sources upstream. 

− The 2010 BERA concluded that although concentrations of ASARCO-related contaminants were present in 
sediment at levels that exceeded ecological screening levels, there was no unacceptable risk to ecological 
receptors and this reach of Prickly Pear Creek was not retained as an area of concern. 

The CEM for this area is presented as Figure 3-5 of the SLHRRA and indicates that potentially complete exposure 
pathways for recreational and trespasser receptors are present for surface soil, surface water, and sediment. 

Based on the PCSM and the CEM, the remedy targets to be considered in the CMS for the portions of Parcel 2 
near Prickly Pear Creek are as follows: 

• Areas of surface soil (including creek banks) with concentrations of COPCs exceeding levels that would be 
protective of human health under agricultural or recreation/open space land use 

• Sediment and surface water in Prickly Pear Creek with concentrations of COPCs exceeding levels that would 
be protective of human health under agricultural or recreation/open space land use 

3.6.3 Uncertainties in Preliminary Conceptual Site Model and Information Needed 
to Address 

The key uncertainty associated with the PCSM for Parcel 2 is the nature and extent of COPCs in surface soil. This 
uncertainty will be addressed in the CMS through the following activities: 
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• Reviewing historical CERCLA files and other studies with relevant information to determine if additional 
surface soil data (i.e., data not included in the RCRA database) exist for this area. 

• Performing sampling and analytical work with appropriate data quality objectives to obtain data on surface 
soil and sediment quality—if existing data are found not to be sufficient to evaluate potential risk. 

• Monitoring and evaluating surface water quality. If surface water quality downstream of the former Smelter 
site is found to be consistent with the quality of water upstream, this will demonstrate that water quality is 
being affected by the upstream, non-ASARCO, mining activities and no further action will be taken under the 
RCRA program. 

3.7 Un-Owned CMS Properties 
RCRA and CERCLA site investigations confirm that contaminants have migrated from the former Smelter site in 
groundwater, surface water, sediment, and air to properties that are not owned by the Custodial Trust. Surface 
soil on “Un-owned CMS Properties“ has been or will be addressed under CERCLA. The CMS will address the Un-
owned CMS Properties affected by migration of hazardous waste or hazardous constituents from the former 
Smelter site in groundwater, surface water, or sediment. 

Historical and current land use of these properties has included multiple land uses, including residential, 
industrial, commercial, municipal, agricultural, and recreational or open space. 

3.7.1 Preliminary Conceptual Site Model of Contaminant Distribution, and Fate 
and Transport 

The current understanding of site conditions and conceptual fate and transport model, summarized as follows, is 
based on information presented in the draft Phase II RFI, and the OU2 ROD (USEPA, 2009b): 

• Extensive and ongoing groundwater monitoring was, and still is, conducted in these areas and is discussed in 
detail in the draft Phase II RFI. Current monitoring results for the arsenic and selenium plumes are shown in 
Appendix A. Key points associated with groundwater are as follows: 

− All locations of COPC exceedances are found within the footprint of the combined arsenic and selenium 
plume boundaries. 

− The arsenic plume appears to be relatively stable, suggesting that attenuation may be occurring at the 
outer edges of the plume. 

• Prickly Pear Creek and Wilson Ditch are the other mechanisms with the potential to transport COPCs to Un-
owned CMS Properties. 

− Prickly Pear Creek flows through several Un-owned CMS Properties on both sides of Highway 12. Existing 
data indicate this is not a primary area of concern. 

 The draft Phase II RFI did not find Prickly Pear Creek to be a primary area of potential concern for 
surface water or sediment. 

 The BERA characterized potential ecological risks associated with Prickly Pear Creek as “minimal.” 

− Wilson Ditch daylights on the west side of the former Smelter site and flows as an open channel across 
Parcel 15, through the Manlove Addition, and continues under Highway 12 to the northwest. There are 
three surface water monitoring and three sediment sample locations in Wilson Ditch downstream of 
Parcel 15. Data from these locations indicate the following: 

 Surface water is not an area of potential concern because, with the exception of a single exceedance 
of cadmium in the northwest portion of Lamping Field, there were no exceedances of SLVs. 

 Sediment samples in Wilson Ditch downstream of Parcel 15 show primary COPCs as lead and mercury, 
which were detected at 1,100 and 650 times their SLVs, respectively. Sampling results show that 
antimony, arsenic, cadmium, copper, lead, manganese, mercury, silver, and zinc all exceed SLVs based 
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on protection of benthic receptors. The BERA characterized the potential risks to ecological receptors 
as low to moderate, and noted that Wilson Ditch provided limited habitat due to seasonal irrigation 
demands that dry out the ditch.  

The CEM for these areas is presented in Figure 3-6 of the SLHHRA (Appendix B) and indicates that there are 
potentially complete exposure pathways for current and future human receptors associated with groundwater, 
and the surface water and sediment in Wilson Ditch. 

Based on the PCSM and the CEM, the remedy targets to be considered in the CMS for the Un-owned CMS 
Properties are as follows: 

• Groundwater with arsenic or selenium concentrations exceeding MCSs. Appendix A contains plume maps of 
June 2013 data that show where groundwater has arsenic or selenium concentrations exceeding MCSs. Note 
that the area affected by these combined plumes encompasses areas where other COPCs exceed MCSs, and 
therefore represents the full area affected by migration of contaminated groundwater. Remedial actions 
being evaluated for the former Smelter site (as discussed further in Sections 4 and 5) are expected to address 
many of the groundwater issues through source control and mass reduction. 

• Wilson Ditch sediments with COPC concentrations exceeding SLVs. The Custodial Trust is working with USEPA 
to coordinate remediation of the portions of Wilson Ditch on Un-owned CMS Properties with CERCLA, 
consistent with previous ditch remediation in East Helena that has been conducted to date under CERCLA. 

3.7.2 Uncertainties in Preliminary Conceptual Site Model and Information Needed 
to Address 

Significant information exists about the nature and extent, and fate and transport of COPCs in groundwater based 
on past and current investigations. The CSM of groundwater flow and contaminant fate and transport is 
continually being updated as new information and data become available. The significant changes occurring in the 
former Smelter site hydrologic system, including dewatering of Upper Lake and lowering of Prickly Pear Creek, are 
providing new insight into the hydrogeologic system onsite and around the site. Information continues to be 
gathered through an extensive monitoring program, which includes sampling of onsite and offsite monitoring 
wells, nearby residential and public water supply wells, and surface water as outlined in annual field sampling and 
analysis plans. Additional information regarding the feasibility and effectiveness of proposed remedial actions to 
address groundwater contamination will be developed as part of the groundwater modeling work and the SPHC 
measures, both of which are described further in Section 4. 
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SECTION 4 

Identification of Conceptual Corrective Measures 
Alternatives 
Pursuant to USEPA guidance, the CMS alternatives analysis need not address all potential remedies, but rather 
can focus on one or more measures appropriate for site-specific conditions. Conceptual corrective measures 
alternatives have been identified to focus CMS efforts on remedial actions that are most likely to achieve 
protective, sustainable, and cost-effective results. The conceptual alternatives described herein have been 
identified based on a comprehensive review of more than 20 years of data, studies and analyses, and IMs 
implemented at the former Smelter site. This focused CMS effort allows the scope and substance of the CMS to be 
effective and efficient, and is consistent with the Corrective Action Plan and the ANPR. 

The conceptual corrective measures for those CMS Properties surrounding the former Smelter site are based on 
the PCSMs, and have been developed recognizing the uncertainties noted in Section 3. As part of the CMS, 
information will be obtained to validate and refine these PCSMs before any further evaluation or other actions are 
taken regarding conceptual corrective measures. 

As discussed in Section 5, some of the corrective measures alternatives identified for study during the CMS 
already are being implemented as interim measures. Detailed information about each such measure can be found 
in the 2012, 2013, 2014, and 2015-2016 IM Work Plans. 

The overall remedial approach to the CMS Properties is summarized as follows: 

• Focus on and prioritize action at the former Smelter site and those areas posing highest risk to human health 
and the environment. Corrective measures to be evaluated in the CMS include: 

− Source control measures: 

 Changing site hydraulics (lowering groundwater, reducing surface water discharge to groundwater) to 
control the primary contaminant transport pathway (migration of contaminated groundwater). 

 Addressing soil that represents an ongoing source of contamination to groundwater. The net 
environmental benefit of localized excavation and onsite consolidation to reduce the “footprint” of 
contamination has been evaluated and is discussed further in Section 5.6. 

 Construction of a site cover and regrading to reduce the opportunity for clean stormwater to contact 
(either as surface runoff or through infiltration) contaminated soil. This includes evaluating 
construction of an ET cover, which would create a clean surface area and require less active 
maintenance over time than an engineered cover.  

− Institutional controls to further reduce or eliminate unacceptable exposures to current and future 
receptors 

• The remedial actions to be taken at the former Smelter site are anticipated to be the core corrective 
measures for the surrounding CMS Properties as well. By addressing the remaining source areas and areas of 
highest risk at, and from, the former Smelter site, contaminant migration pathways will be controlled or 
significantly reduced. Reductions in contaminant mass in contact with groundwater also can enhance the rate 
of natural attenuation. 

• Additional corrective measures which may be evaluated in the CMS for the surrounding properties include: 

− Institutional controls to support or allow for limitations on land and groundwater uses that prevent 
completion of pathways for exposure and are thus protective of human health 

− Monitored natural attenuation to evaluate the effectiveness of the remedies implemented at the former 
Smelter site, and to confirm that contaminant concentrations are dropping at acceptable rates and at the 
points of compliance 

ES121211173735PDX 4-1 



4 IDENTIFICATION OF CONCEPTUAL CORRECTIVE MEASURES ALTERNATIVES 

− Deep tilling, which was identified in the OU2 ROD as an acceptable final remedy for properties considered 
at the time to be “undeveloped properties” 

− Localized removal actions and/or cover construction, most of which are likely to be completed in 
conjunction with future property improvements and which may be conducted by the Custodial Trust or 
subsequent owners or operators 

Conceptual corrective measures alternatives have been developed for each subarea of the CMS Properties (shown 
in Table 2-1). The alternatives are presented in Tables 4-1 through 4-6 in tabular form to show the media being 
addressed, and how the conceptual alternatives align with proposed remedy performance standards. 

One of the corrective measures presented in Tables 4-1 through 4-6 is the implementation of institutional 
controls. A portion of this work has already been completed with the implementation of the Soil Ordinance 
implemented by Lewis and Clark County in June of 2013. This ordinance was established as part of USEPA’s 
ongoing CERCLA work associated with OU2. All of the CMS Properties fall within the proposed administrative 
boundaries of the Institutional Controls Program (ICP), as can be seen in the draft figure titled “Figure 1, East 
Helena Superfund Site (OU2) Proposed ICP Boundary” (a copy of which is included in Appendix E). 

As noted in the First Modification, the final corrective measures for the former ASARCO Properties currently 
owned by the Custodial Trust, and not enumerated as CMS Properties, will be the measures set forth in the OU2 
ROD. No significant new information has been generated regarding the condition of these parcels to warrant 
USEPA reevaluation of the OU2 ROD findings and decision. 
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TABLE 4-1 
Conceptual Corrective Measures for Parcels 16 and 19 (Former Smelter Site) 

Remedy Performance Standard(s) 
Environmental 

Media Addressed Conceptual Corrective Measures Alternatives  
Proposed Corrective Measures Study 

Evaluation Approach 

1. Source control: Reduce, to the 
extent practicable, the potential 
for groundwater to contact soils 
with COPC concentrations 
exceeding relevant protection of 
groundwater standards.  

Soils 
Groundwater 

• SPHC measures to significantly reduce groundwater recharge on the 
south end of the former Smelter site and lower groundwater 
elevations to reduce the volume of soil with concentrations of 
inorganic contaminants exceeding MCSs in contact with 
groundwater. 

• Removal of contaminated soil and sediment from the Tito Park Area 
(TPA). 

Groundwater actions are being proposed for 
implementation as part of the SPHC IM. 
Performance criteria and monitoring plans will be 
developed as part of final IM design in order to 
measure and evaluate their effectiveness. The Upper 
Lake Drawdown testing has provided initial data 
demonstrating the ability to lower groundwater 
elevations and the CMS schedule incorporates 
sufficient time for evaluation of additional corrective 
measures if ongoing monitoring indicates 
performance criteria will not be met. 
Localized excavation and consolidation of soil is 
being evaluated as part of the Source Removal IM. 
Removal of Tito Park and consolidation of this 
material onsite within the Area of Contamination 
(AOC) has been approved for implementation. 
Additional localized excavation activities have been 
considered as part of the Soil Removal Evaluation 
discussed in Section 5.6. 

2. Reduce surface water recharge to 
groundwater from water bodies on 
the south side of the plant. 

Groundwater (both 
on- and offsite) 
Surface Water 

SPHC measures to significantly reduce groundwater recharge on the 
south end of the former Smelter site, including: 

• Realign Prickly Pear Creek to eliminate recharge from Upper & Lower 
Lakes. This will result in dewatering of Upper Lake, permanently 
reducing the water level and returning it to pre-ASARCO operation 
conditions. 

• Demolish Wilson Ditch intake structure. This will reduce leakage 
from Wilson Ditch and subsequent groundwater recharge.  

• Remove Smelter Dam (including sediment management). 
• Dewater Lower Lake. 

These actions have been proposed for 
implementation as IMs. Performance criteria and 
monitoring plans will be developed as part of the 
final IM design in order to measure and evaluate 
their effectiveness. The CMS schedule incorporates 
this monitoring period and sufficient time will be 
provided to allow for evaluation of additional 
corrective measures if the IM performance does not 
meet the remedy threshold criteria. 
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TABLE 4-1 
Conceptual Corrective Measures for Parcels 16 and 19 (Former Smelter Site) 

Remedy Performance Standard(s) 
Environmental 

Media Addressed Conceptual Corrective Measures Alternatives  
Proposed Corrective Measures Study 

Evaluation Approach 

3. Minimize stormwater infiltration to 
groundwater. 

4. Surface water runoff meets 
appropriate water quality 
standards. 

Surface Soil 
Groundwater (both 
on- and offsite) 
Surface Water 

Engineered systems designed to eliminate contact between stormwater 
and contaminated soil and minimize infiltration, with particular 
attention to source areas where contaminant concentrations in soil are 
and are likely to remain highest, including possible combinations of: 

• Demolition of site infrastructure 
• Grading, and installation of ET Cover System to promote “positive” 

drainage and provide barrier between rain water and contaminated 
soil 

• Installation of appropriate storm drainage systems 

An ET Cover System is proposed for implementation 
as an IM. The ET Cover System will be implemented 
in phases to allow runoff to be shed offsite without 
treatment and to allow phase-out of the HDS plant 
operation. As with the other IMs, performance 
criteria and monitoring plans will be developed as 
part of the final IM design. 

5. Reduce mass and mobility of 
contaminants in soil. 

Onsite Soil 
Groundwater (both 
on- and offsite) 
Surface Water 

• Primary measures are SPHC, ET Cover System and removal of soil 
and sediment from the TPA; expected to reduce the mass and 
mobility of contaminants in soil by reducing the amount of 
groundwater in contact with contaminated soils and reducing 
infiltration. 

• Contingent measures may include use of engineered systems to 
control constituent leaching from the soil column. May include 
existing slurry wall containment systems, permeable reactive barrier 
(PRB) walls, deep soil excavation, and deep soil mixing 

Primary measures will be evaluated in the CMS. 
Contingent measures may be evaluated based on 
the conceptual site models, information from the 
Groundwater Model and the performance of the IMs 
noted above. These evaluations would be conducted 
if necessary as the final phase of the CMS. 

6. Reduce mass and mobility of 
contaminants in groundwater. 

Groundwater (both 
on- and offsite) 

• Primary measures are SPHC and ET Cover System; expected to 
reduce the mass and mobility of contaminants in groundwater by 
reducing the amount of groundwater in contact with contaminated 
soils and reducing leaching from soils in the vadose zone to 
groundwater by minimizing infiltration. 

• Contingent measures may include localized groundwater extraction 
and treatment system focused on areas with highest potential risk 
and/or concentration of contaminants in groundwater or PRBs. 

Primary measures will be evaluated in the CMS. 
Contingent measures may be evaluated based on 
the CSMs, information from the Groundwater 
Model, and the performance of the IMs noted 
above. These evaluations would be conducted if 
necessary as the final phase of the CMS. 

7. Prevent potential human exposure 
to contaminated environmental 
media. 

All media Engineered Controls 
• Primary measures are the ET Cover System over the former 

processing areas at the plant site and removal of soil and sediment 
from the TPA. 

• Fencing to prohibit public access. 
• Physical barriers between human receptors and contaminated 

media (forms can be, and are likely to be, coordinated with future 
site use and could include building construction, paving, topsoil and 
planting, etc.) 

 
Institutional Controls 

The effectiveness of existing engineered controls will 
be documented in the CMS Report. The use of 
physical barriers will be evaluated as part of the ET 
Cover System design, and with consideration to 
current concepts for future passive recreational use 
of the former Smelter site. 
Institutional controls will be coordinated with those 
implemented under CERCLA and their effectiveness 
will be evaluated and documented in the CMS 
Report. 
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4 IDENTIFICATION OF CONCEPTUAL CORRECTIVE MEASURES ALTERNATIVES 

TABLE 4-1 
Conceptual Corrective Measures for Parcels 16 and 19 (Former Smelter Site) 

Remedy Performance Standard(s) 
Environmental 

Media Addressed Conceptual Corrective Measures Alternatives  
Proposed Corrective Measures Study 

Evaluation Approach 

• Soil ordinance established by Lewis and Clark County in June 2013. 
• Deed restrictions specifying allowable land use. 
• Establishment of a Controlled Groundwater Area, per MCA 85-2-506 

to prohibit groundwater use for as long as contaminants in 
groundwater exceed MCSs. 

• Redevelopment guidelines to specify proper soil management and 
safe worker practices to prevent subsurface construction worker 
exposures. 

8. Reduce contaminant mass and 
potential future contaminant 
migration. 

Slag pile • If possible, sell slag that is marketable for metals recovery or reuse. 
This will address only a portion of the significant volume of slag 
present. 

• Implement post-recycling restoration activities to ensure no airborne 
slag particulate matter and/or groundwater infiltration. 

The progress and environmental benefits associated 
with the slag recycling operations will be 
documented in the CMS Report. 
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4 IDENTIFICATION OF CONCEPTUAL CORRECTIVE MEASURES ALTERNATIVES 

TABLE 4-2 
Conceptual Corrective Measures for Parcel 15  

Remedy Performance Standard(s) 
Environmental 

Media Addressed Conceptual Corrective Measures Alternatives 
Proposed Corrective Measures Study 

Evaluation Approach 

1. Reduce surface water recharge to 
groundwater from water bodies on 
the south side of the plant.  

Groundwater (both 
on- and offsite) 
Surface Water 

Primary measure is SPHC, including: 

• Removal of Upper Lake Diversion Structure 
• Realignment of Prickly Pear Creek 

These actions are being proposed for 
implementation as IMs. Performance criteria and 
monitoring plans will be developed as part of final IM 
design in order to measure and evaluate their 
effectiveness. The CMS schedule incorporates this 
monitoring period and sufficient time will be 
provided to allow for evaluation of additional 
corrective measures if the IM performance does not 
meet the remedy threshold criteria. 

2. Protect human health by 
controlling exposure to 
environmental media containing 
COPCs at concentrations exceeding 
MCSs. 

Surface soil Evaluate appropriateness of implementing the OU2 ROD remedial 
approach for undeveloped properties and implement institutional 
controls, such as: 

• Soil Ordinance adopted by Lewis and Clark County in June 2013 to 
control potential unacceptable direct contact exposures to inorganic 
contaminants in surface soils. 

• Deed notice restricting land use to agricultural or recreational/open 
space, with provision that allows a potential future owner to change 
land use contingent on updated site characterization and 
implementation of remedial measures to ensure that the remedy 
remains protective under the proposed next use. Establishment of a 
controlled groundwater area, per MCA 85-2-506 to prohibit 
groundwater use for so long as contaminants in groundwater exceed 
MCSs. 

This conceptual corrective measure will be evaluated 
after additional information is developed to refine 
the PCSM for Parcel 15 (including the consideration 
of soil sampling work done by the U.S. Department 
of Agriculture in 2011). 

3. Control or eliminate ongoing 
sources of COPCs to groundwater 
and surface water. 

Soil in portions of 
TPA 

• Primary measure is removal of soil from the TPA. Primary measure will be evaluated in the CMS. 

4. Protect human health by 
controlling exposure to 
environmental media containing 
COPCs at concentrations exceeding 
MCSs. 

Groundwater  Monitored Natural Attenuation 
• Continue to monitor groundwater quality to evaluate the 

effectiveness of remedies implemented upgradient at the former 
Smelter site, and the rate of natural attenuation/recovery. 

Institutional Controls 
• Deed notice and/or Controlled Groundwater Area established to 

prohibit groundwater use as long as contaminants in groundwater 
exceed MCSs. 

Data collected during ongoing groundwater 
monitoring events will be evaluated and documented 
as part of the CMS Report to be prepared by the 
Custodial Trust in accordance with the First 
Modification. 
Institutional controls are expected to be part of the 
final remedy for the CMS Properties and will be 
evaluated and documented in the CMS Report. 

5. Improve surface water quality such 
that potential risk to ecological 
receptors is reduced over time. 

Surface Water in 
Upper Lake 

Possible mitigation for SPHC to replace lost open water functions, which 
could occur as part of the final corrective measures 

To be addressed as part of the SPHC IM. 
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4 IDENTIFICATION OF CONCEPTUAL CORRECTIVE MEASURES ALTERNATIVES 

TABLE 4-2 
Conceptual Corrective Measures for Parcel 15  

Remedy Performance Standard(s) 
Environmental 

Media Addressed Conceptual Corrective Measures Alternatives 
Proposed Corrective Measures Study 

Evaluation Approach 

6. Reduce COPC concentrations in 
sediment such that potential risk 
to human and ecological receptors 
is reduced over time. 

Sediment in Upper 
Lake Marsh 
Sediment in Wilson 
Ditch 

• Regrade Upper Lake Marsh during implementation of SPHC IM, 
reestablish wetland habitat as part of the PPC Realignment project 

• Remove contaminated sediment from Wilson Ditch 
• Perform site-specific risk evaluations and evaluate localized 

sediment removal if warranted based on unacceptable exposure risk. 

To be addressed as part of SPHC IM. 

Existing contamination from the former Smelter site 
would be addressed as part of the SPHC IM. 
If remediation of Wilson Ditch is necessary to meet 
risk-based goals, cleanup actions on CMS Properties 
may be conducted as an IM.  
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4 IDENTIFICATION OF CONCEPTUAL CORRECTIVE MEASURES ALTERNATIVES 

TABLE 4-3 
Conceptual Corrective Measures for Parcels 17 and 18 

Remedy Performance 
Standard(s) 

Environmental 
Media Addressed Conceptual Corrective Measures Alternatives Proposed Corrective Measures Study Evaluation Approach 

1. Protect human health by 
controlling exposure to 
environmental media with 
COPCs at concentrations 
exceeding MCSs. 

Surface soil • Evaluate appropriateness of implementing the OU2 ROD remedial 
approach for undeveloped properties. 

• Backfill soil against the slag pile as part of the PPC Realignment 
project. 

Institutional Controls 
• Soil Ordinance implemented by Lewis and Clark County in June 2013 

to control potential unacceptable exposures to surface soils. 
• Deed notice restricting land use to agricultural or recreational/open 

space, with provision that allows a potential future owner to change 
land use contingent on updated site characterization and 
implementation of remedial measures if required to be protective 
under the proposed use. 

• Redevelopment guidelines to specify proper soil management and 
safe worker practices to prevent subsurface construction worker 
exposures. 

Additional soil sampling is anticipated to occur as part of 
the SPHC IM implementation and PPC realignment. This 
information will be used to update the PCSM for these 
parcels and the need for and scope of additional 
measures will be evaluated at that time. 
Institutional controls are expected to be a part of the final 
remedy and will be evaluated and documented in the 
CMS Report to be prepared by the Custodial Trust in 
accordance with the First Modification. 

2. Protect human health by 
controlling exposure to 
environmental media with 
COPCs at concentrations 
exceeding MCSs. 

Groundwater Monitored Natural Attenuation 
• Continue to monitor groundwater quality to evaluate the 

effectiveness of remedies implemented upgradient at the former 
Smelter site and the rate of natural attenuation/recovery. 

Institutional Controls 
• Deed notice and/or Control of Groundwater Area established to 

restrict groundwater use as long as contaminants in groundwater 
exceed MCSs. 

Data collected during ongoing groundwater monitoring 
events will be evaluated and documented as part of the CMS 
Report. 
Institutional controls are expected to be part of the final 
remedy for the CMS Properties and will be evaluated and 
documented in the CMS Report. 
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4 IDENTIFICATION OF CONCEPTUAL CORRECTIVE MEASURES ALTERNATIVES 

TABLE 4-4 
Conceptual Corrective Measures for Parcels 10, 11, 12, 23,and the Portion of Parcel 8 West of Route 518 

Remedy Performance Standard(s) 
Environmental 

Media Addressed Conceptual Corrective Measures Alternatives 
Proposed Corrective Measures Study 

Evaluation Approach 

1. Protect human health by controlling 
exposure to soil containing COPCs at 
concentrations exceeding MCSs. 

Surface soil Evaluate appropriateness of implementing the OU2 ROD remedial 
approach for undeveloped properties. 
Institutional Controls 
• Deed notice restricting land use to agricultural or recreational/open 

space, with provision that allows a potential future owner to change 
land use contingent on updated site characterization and 
implementation of remedial measures if required to be protective 
under the proposed use. 

• Soil Ordinance adopted by Lewis and Clark County in June 2013 to 
control potential unacceptable direct contact exposures to inorganic 
contaminants in surface soils. 

• Establishment of a Controlled Groundwater Area, per MCA 85-2-506 
to prohibit groundwater use for as long as contaminants in 
groundwater exceed MCSs. 

These evaluations will be done after additional 
information is developed to refine the preliminary 
conceptual site model and perform appropriate risk 
evaluations. 
Institutional controls are expected to be part of the 
final remedy and will be evaluated and documented 
in the CMS Report to be prepared by the Custodial 
Trust in accordance with the First Modification.  
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4 IDENTIFICATION OF CONCEPTUAL CORRECTIVE MEASURES ALTERNATIVES 

TABLE 4-5 
Conceptual Corrective Measures for Portions of Parcel 2 Near Prickly Pear Creek 

Remedy Performance Standard(s) 
Environmental 

Media Addressed Conceptual Corrective Measures Alternatives 
Proposed Corrective Measures Study 

Evaluation Approach 

1. Protect human health by 
controlling exposure to media 
with COPCs at concentrations 
exceeding MCSs. 

Surface soil 
Groundwater  

Surface soils will be addressed in a manner consistent with CERCLA 
work done in surrounding areas. 
Monitored Natural Attenuation 
• Continue to monitor groundwater quality to evaluate the 

effectiveness of remedies implemented upgradient at the former 
Smelter site and the rate of natural attenuation/recovery. 

Institutional Controls 
• Soil Ordinance adopted by Lewis and Clark County in June 2013 to 

control potential unacceptable direct contact exposures to inorganic 
contaminants in surface soils. 

• Deed notice restricting land use to agricultural or recreational/open 
space, with provision that allows a potential future owner to change 
land use contingent on updated site characterization and 
implementation of remedial measures if required to be protective 
under the proposed use. 

• Deed notice and/or establishment of a Controlled Groundwater Area 
per MCA 85-2-506 to prohibit groundwater use for as long as 
contaminants in groundwater exceed MCSs. 

Data collected during IM performance monitoring 
and ongoing groundwater monitoring events will be 
evaluated and documented as part of the CMS 
Report to be prepared by the Custodial Trust in 
accordance with the First Modification. 
Institutional controls are expected to be part of the 
final remedy for the CMS Properties and will be 
evaluated and documented in the CMS Report. 
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4 IDENTIFICATION OF CONCEPTUAL CORRECTIVE MEASURES ALTERNATIVES 

TABLE 4-6 
Conceptual Corrective Measures for Un-Owned CMS Properties 

Remedy Performance 
Standard(s) 

Environmental Media 
Addressed 

Conceptual Corrective Measures Alternatives Proposed Corrective Measures Study Evaluation 
Approach 

1. Reduce concentrations of 
COPCs over time. 

Groundwater Monitored Natural Attenuation 
• Continue to monitor groundwater quality to evaluate the 

effectiveness of all groundwater remedies implemented upgradient 
at the former Smelter site and the rate of natural 
attenuation/recovery. 

Data collected during IM performance monitoring and 
ongoing groundwater monitoring events will be evaluated 
and documented as part of the CMS Report to be 
prepared by the Custodial Trust in accordance with the 
First Modification. 

2. Protect human health by 
controlling exposure to 
media containing COPCs at 
concentrations exceeding 
MCSs. 

Groundwater Engineered Controls 
• Existing residential drinking water wells will be replaced with 

connections to the City of East Helena’s potable water system 
• Consistent with previous CERCLA actions, if remediation of Wilson 

Ditch is necessary, cleanup actions will be taken under CERCLA. 
Institutional Controls 
• Soil Ordinance adopted by Lewis and Clark County in June 2013 to 

control potential unacceptable direct contact exposures to inorganic 
contaminants in surface soils. 

• Establishment of a Controlled Groundwater Area per MCA 85-2-506 
to prohibit groundwater use for as long as contaminants in 
groundwater exceed MCSs. 

The need for engineered controls will be evaluated during 
IM performance monitoring when additional data on 
groundwater plume stability are developed. 
Institutional controls are expected to be part of the final 
remedy for the CMS Properties and will be evaluated and 
documented in the CMS Report.  

3. Reduce COPC 
concentrations in 
sediment to protective 
levels over time 

Sediment in Wilson 
Ditch  

• Excavation of sediment from Wilson Ditch on Un-owned CMS 
Properties, if required, will be completed under the CERCLA 
program. 

• Site-specific risk evaluation. Evaluate localized removal if warranted 
based on unacceptable exposure risk. 

The potential need for, and scope of, corrective measures 
for Wilson Ditch will be evaluated based on refinement of 
the PCSM. 
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SECTION 5 

CMS Tasks Proposed and Summary of Work to 
Date 
This section outlines the objectives and anticipated components of the CMS tasks currently envisioned and 
provides a summary of information that has been developed to date from technical evaluations that have either 
been completed or are underway and will be incorporated into the CMS Report. Figure 5-1 provides an overall 
view of the CMS framework and approach, and the alignment of tasks. In keeping with the inherent flexibility of 
RCRA Corrective Action, which allows for efficient adaptation as new information is developed, the initial tasks 
may be revised or new tasks added based on information developed concurrent with, and during implementation 
of, this Work Plan. The information in this section will be used to guide the development of detailed scopes of 
work.  

The USEPA has approved three IMs that have been presented in IM Work Plans submitted from 2012 through 
2014 (IM Work Plan 2012, CH2M HILL, 2012a; IM Work Plan 2013, CH2M HILL, 2013a; and IM Work Plan 2014, 
CH2M HILL, 2014). The activities described in the work plans were shared for public comment and subsequently 
approved by USEPA. Future activities proposed as IMs will be described in the IM Work Plans which, along with 
other major scopes of work, may be shared with the public for consideration and comment to USEPA, prior to 
USEPA approval. 

5.1 Develop/Refine Conceptual Site Models 
The objective of this task is to develop the information needed to complete CSMs for the former Smelter site, and 
to refine the PCSMs for the other CMS Properties. As shown in Figure 5-1, the information integrated into the 
CSMs will serve as the basis for subsequent corrective measure identification and evaluation tasks, as well as the 
design of IMs. To date, the Custodial Trust has gained sufficient conceptual understanding of Parcels 16, 17, and 
18, including the following specific areas within the former Smelter site: Lower Ore Storage Area (LOSA) and 
Adjacent Features; APSD Area; Tito Park/Lower Lake/Upper Ore Storage Area (UOSA); and Speiss Dross/Thornock 
Lake/Zinc Plant. The MVS model (Figures 3-2, 3-3, 3-4, and 3-5) provides a three-dimensional visualization tool to 
aid in the refinement of the CSMs. The Custodial Trust continues to review historical use, process information, 
and site-specific investigation data as needed. This information will be used and supplemented to refine the 
PCSMs described in Section 3 as well as for the slag pile. Scopes of work will be developed for these activities, 
which follow the basic data quality objective process and identify the questions to be answered and the data 
necessary to do so. 

These CSMs will function as key tools in the remedy identification and evaluation process, inform the design and 
performance evaluation of IMs, and be used along with groundwater modeling data during multiple CMS 
activities. 

5.2 Conduct Leachate and Stormwater Management 
Evaluation 

Effluent from the HDS WTP is currently discharged to Lower Lake in accordance with an MDEQ Individual 
Montana Pollutant Discharge Elimination System (MPDES) permit (MT0030147). More stringent final effluent 
limits under the current permit went into effect on August 1, 2015. The HDS WTP cannot treat leachate and 
stormwater in compliance with the final limits without extensive, cost-prohibitive changes to the plant. 
Furthermore, because Lower Lake will be dewatered by implementation of the SPHC IM, decommissioning of the 
HDS WTP or implementation of an alternative point of discharge from the HDS WTP effluent will be required. 
Because of this, the CMS will need to evaluate alternatives to the onsite HDS WTP currently being used to manage 
CAMU leachate and stormwater, because of pending changes in the location and permitting of system discharge. 
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5 CMS TASKS PROPOSED AND SUMMARY OF WORK TO DATE 

The objectives of this task are to identify and evaluate options for leachate and stormwater management that will 
accomplish the following goals: 

1. Allow the existing HDS WTP to operate after August 2015, to coordinate with ongoing IM implementation and 
potential CMS source control/removal evaluations in 2016 and beyond. 

2. Meet the overall remedy performance standards identified in Section 2.3.3 of this CMS Work Plan. 

3. Be implemented as part of other corrective measures, as independent actions, or as part of future site 
redevelopment activities. 

Leachate and stormwater management will be a significant component of the final remedy because, as shown in 
the draft Phase II RFI, surface soil across the former Smelter site has COPCs at concentrations that exceed all SLVs. 
A combination of the following general corrective measures will be evaluated: 

• Removal of contaminated soil (see Section 5.6 below) 

• Construction of an ET Cover System to minimize precipitation infiltration and to provide a clean surface and 
barrier to underlying contaminated soil. The use of an ET cover has been evaluated through modeling and 
preliminary engineering design and at present is the preferred remedial alternative because it appears highly 
likely to be both protective and sustainable over the long term.  

The need for, and management options related to, collection, treatment, and disposal of leachate and stormwater 
runoff will be evaluated. This evaluation will be completed with consideration given to the planned 
implementation of IMs at the former Smelter site. Elements currently envisioned for this task include the 
following: 

• Evaluation of the existing runoff collection and storage system to define necessary engineering requirements 
that integrate the existing sumps, conveyance systems, and storage tanks into the interim cover and final ET 
Cover System. 

• Design of interim cover and final ET Cover System that appropriately sequence construction such that existing 
runoff will be appropriately managed while facilitating the discharge of clean runoff to offsite drainages. 

• Coordination with MDEQ regarding MPDES permit modifications that facilitate decommissioning of the HDS 
WTP in sequence with interim and final cover construction requirements. 

• Development of options to the HDS WTP for long-term leachate management solutions. Options intended to 
provide protective and compliant leachate management and utilize easily managed storage and evaporation 
processes will be considered. 

• Development of phased integrated water management solutions that incorporate decisions regarding 
leachate and runoff management with remediation waste management considerations discussed in 
Section 5.7 below. 

5.3 Develop Numerical Groundwater Model 
Groundwater modeling started in 2012, and is informing several CMS evaluations and IM designs. Modeling is one 
of the primary CMS tools used to predict and evaluate the effectiveness of the SPHC activities, as well as other 
IMs focused on source control and the reduction of ongoing contamination to groundwater. A calibrated 
numerical groundwater flow model has been developed. The groundwater flow model can be used to inform the 
following CMS activities: 

• Evaluate changes in groundwater elevations, flow directions, and hydraulic gradients. 
• Evaluate potential changes in plume migration that may result from remedial actions. 
• Evaluate changes in the interaction between groundwater and surface water. 
• Provide estimates of groundwater flux and estimates of advective transport rates. 

The potential value of developing a groundwater flow and transport model is currently being considered to: 
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5 CMS TASKS PROPOSED AND SUMMARY OF WORK TO DATE 

• Predict how hydrologic conditions and groundwater quality may change over time in response to remedial 
actions. 

• Design effective long-term groundwater monitoring efforts. 

5.4 South Plant Hydraulic Control Assessment 
The SPHC IM concept was proposed as a source control measure by the Custodial Trust in the Former ASARCO 
East Helena Facility Interim Measures Work Plan – Conceptual Overview of Proposed Interim Measures and Details 
of 2012 Activities (CH2M HILL, 2012a; hereafter referred to as the IM Work Plan 2012). The overall goal of the 
SPHC IM is to reduce both the mass and rate of migration of inorganic contaminants (primarily arsenic and 
selenium) in groundwater leaving the former Smelter site. Specific objectives include: (1) lowering groundwater 
levels beneath the former Smelter site to reduce the volume of contaminated soil in contact with, and leaching 
contaminants to, site groundwater; and (2) reducing the groundwater flux (i.e., gallons/day) through the former 
Smelter site by reducing both the aquifer saturated thickness and hydraulic gradient if possible. Reducing 
contaminant leaching to groundwater as well as the groundwater flux through the site will result in a reduction in 
contaminant mass loading from the site to the downgradient Helena Valley aquifer. 

Elements of the SPHC IM implemented to date, pursuant to the USEPA-approved IM Work Plan 2012 and IM Work 
Plan 2013, are as follows: 

• Partial dewatering of Upper Lake: Upper Lake is situated at the southern end of the former Smelter site and is 
recognized as a primary source of recharge to the site’s groundwater system. Seepage from Upper Lake flows 
northward through the site as groundwater, leaching metals from contaminated site soil. This process is 
responsible, in part, for the arsenic and selenium plumes observed within and north of the site. A key 
component of the SPHC IM is to eliminate Upper Lake and the associated seepage and contaminant leaching. 

Starting in November 2011, surface water inflow from PPC to Upper Lake was reduced by closing the diversion 
head gate. Since then the Upper Lake water level has steadily dropped due to natural leakage and 
evaporation, and periodic pumping from the lake. The Upper Lake stage is approximately 3,916 feet above 
mean sea level (AMSL) (December 2013), as compared to a pre-November 2011 stage of about 3,920 feet 
AMSL. The overall site groundwater levels have declined by up to 6 feet. Elimination of flow through Wilson 
Ditch since November 2011 has contributed to the groundwater level declines, specifically in the 
northwestern portion of the site. Results of the Upper Lake drawdown test are presented in a technical 
memorandum (Hydrometrics, 2012) (Appendix D). Upper Lake was further drained through breaching of a 
containment berm in fall 2013 as part of the PPC diversion activities described below. 

• Groundwater Flow Model Development: In conjunction with the Upper Lake drawdown test and hydrologic 
monitoring programs, a three-dimensional numerical groundwater flow model was developed for the former 
Smelter site and surrounding area. The groundwater flow model is being used in planning and design of the 
SPHC IM, as well as for predictive analyses of post-SPHC hydrologic conditions. The groundwater flow model 
has been and will continue to be a valuable tool for planning and design of all IM and corrective measure 
activities proposed and/or implemented at the site. 

• PPC Temporary Bypass Construction: A temporary bypass channel to convey PPC surface water around 
Smelter Dam was completed in December 2013. Bypass operation was initiated on October 29, 2013. 
Construction of the bypass channel was required to dewater the South Plant area and enable demolition of 
Smelter Dam, removal of the TPA, and reconstruction of the PPC channel in mostly dry conditions. Bypassing 
water around Smelter Dam eliminates the impoundment of water behind the dam and is expected to lower 
the creek stage by about 10 feet adjacent to the South Plant area, thereby reducing leakage from the creek to 
the site groundwater system. Note that the greatest drop in water levels is anticipated to occur once the 
bypass is in place.  

• Site Access Improvements: A number of site access and infrastructure improvements were completed in 2013 
to facilitate implementation of the SPHC IM. Smelter Dam was retrofitted with a steel deck to provide access 
for heavy construction vehicles and equipment across PPC. Likewise, a heavy-duty bridge was placed across 

ES121411194837PDX 5-3 



5 CMS TASKS PROPOSED AND SUMMARY OF WORK TO DATE 

the temporary bypass channel to facilitate vehicle access to the main plant site from the east. The main water 
supply line to the site was demolished and utilities in the East Bench area were relocated to facilitate the 
SPHC construction activities. Additional utility and infrastructure modifications will be made in preparation for 
or as part of the SPHC activities. 

• Hydrologic Monitoring: In order to support SPHC IM planning and design efforts, an extensive hydrologic 
monitoring program was implemented onsite and around the site. The monitoring program includes 
groundwater and surface water level monitoring, stream flow monitoring, and water quality monitoring to 
document the hydrologic system response to dewatering of Upper Lake and lowering of Prickly Pear Creek. 
The resulting information is being used to better characterize the site groundwater system and better assess 
the long-term hydrologic response to the SPHC IM activities. 

In addition to the completed activities outlined above, engineering evaluations and designs of the SPHC IM 
currently underway include: 

• Planning and design for future flood control and compatibility with potentially affected existing downstream 
water rights holders 

• Design for construction of a realigned PPC channel and associated riparian area/wetlands 

• Planning and design for removal of Smelter Dam as part of the PPC realignment process 

5.5 Demolish Structures at Former Smelter Site 
As originally described in the USEPA-approved IM Work Plan 2012, demolition of structures at the facility is 
required before construction of the interim cover and final ET Cover System begins. Demolition is anticipated to 
be completed in three phases. Phase 1 demolition, completed in July 2013, encompassed the Ore Storage and 
Handing Building, the Barnum and Bailey Buildings, and several smaller structures in the vicinity of these 
buildings. Phase 2 demolition, completed in October 2013, encompasses most of the remaining structures onsite 
with a few notable exceptions including the change house, HDS WTP, certain utilities needed to service remaining 
structures, and stormwater runoff collection and management facilities. Demolition Phase 3 is expected to be 
completed in 2015. The exact dates and elements of the Demolition Phase 3 work will be determined consistent 
with ET Cover construction requirements and the stormwater evaluation work described in Section 5.2 above. 

Demolition and relocation of the existing NorthWestern Energy (NWE) 69-kilovolt (kV) transmission line and 
related substation is the primary significant work activity that remains to be defined under this task. NWE is 
negotiating with the Custodial Trust to decommission and demolish the substation and to relocate the 69-kV 
transmission line. This work will remove the transmission line that interferes with the ET Cover System before 
construction of phase 2 of the interim cover scheduled for 2015 and final ET Cover System scheduled for 2016. 

5.6 Evaluate Source Control and Removal Options 
This task has focused on subsurface soil at the former Smelter site and has evaluated the SPHC IM, the ET Cover 
System IM, and post-IM source removal actions with respect to the remedy performance standards cited in 
Section 2 for source control. For the purpose of this evaluation, “source” is defined as soil with inorganic COPC 
concentrations that exceed levels protective of groundwater (e.g., SSLs), in other words, soil that could leach 
COPCs to groundwater at levels that would exceed an MCL. The proposed approach to this evaluation is 
summarized as follows: 

1. Estimate the source control expected to be achieved by the SPHC IM and ET Cover System IM. 

2. Evaluate the potential benefit and practicability of removing materials that are not addressed by the SPHC 
and ET Cover System IMs and have the potential to be significant ongoing sources of contamination to 
groundwater. 

3. Determine the need to evaluate additional source control measures (e.g., permeable reactive barriers, in situ 
treatment) based on their potential to achieve MCLs and estimated cost-to-benefit ratio. 
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5.6.1 Estimated Source Control Provided by the SPHC IM and ET Cover System 
IM 

To estimate the total volume of source material (i.e., inorganic contaminants in soil) at the former Smelter site, as 
well as the volume and distribution of contaminant mass to be addressed by each IM, the Custodial Trust updated 
the CSM of this area. The update used the three-dimensional MVS software, data in the existing soil database, and 
the results of the Upper Lake drawdown test (Hydrometrics, 2012) (Appendix D) to estimate soil volumes and pre- 
and predicted post-SPHC groundwater elevations. The soil data were developed during the Phase II RFI and 
previous site investigations. The accuracy of the MVS distribution model is a function of the density and 
distribution of data. The existing soil data for the former Smelter site are biased toward the locations of known 
source areas and the initial COPCs. Data in other areas of the former Smelter site and selenium concentrations in 
soil are more limited in comparison. 

The source mass volumes are based on the estimated volumes of soil that contain arsenic at greater than 
40 mg/kg or selenium greater than 0.26 mg/kg. The arsenic concentration of 40 mg/kg was selected to reflect the 
fact that arsenic is a naturally occurring constituent and present at concentrations which are orders of magnitude 
higher than the SSL. MDEQ’s guidance (MDEQ, 2013) cited 40 mg/kg as a reasonable background concentration 
for arsenic in the Helena Valley. The SSL of 0.26 mg/kg was used for selenium. 

The results of this first evaluation show that up to 90 percent of the source mass of arsenic and selenium currently 
in contact with groundwater or subject to leaching contaminants to groundwater as precipitation infiltrates, will 
be controlled by the SPHC and ET Cover System IMs. Although temporary cover systems installed by ASARCO have 
controlled infiltration to date, they were designed to have a limited functional life and are beginning to fail. In 
summary: 

• The majority of contaminant mass at the former Smelter site is present in the vadose zone, above 
groundwater and this source material will be addressed by the ET Cover System. Mass in the vadose zone is 
subject to contaminant leaching from vertical infiltration of water from precipitation and other sources. Based 
on MVS model estimates, approximately 60 percent of total arsenic and 75 percent of total selenium mass are 
present in vadose zone soil. The ET Cover System will effectively isolate the contaminant mass in the vadose 
zone by minimizing infiltration of precipitation. For the purpose of this screening-level evaluation, the mass 
estimates were calculated with the simplifying assumption that the capillary fringe is not significant, and 
therefore negligible mass is associated with the capillary fringe. 

• The remaining 40 percent of the total arsenic contaminant mass is present in saturated zone soil and subject 
to leaching from direct contact with groundwater and will be partially addressed by the SPHC IM. 
Implementation of the SPHC IM will lower existing groundwater levels, particularly in the southern portion of 
the former Smelter site and reduce the amount of contaminant mass leaching to groundwater. Based on 
projected groundwater levels pre- and post-SPHC IM implementation and MVS model estimates, the majority 
of mass present in the saturated zone soil (approximately 30 percent of total arsenic and 15 percent of total 
selenium) no longer comes in contact with groundwater. In other words, the ET Cover System in combination 
with the SPHC IM is estimated to control approximately 90 percent of the arsenic and 90 percent of the 
selenium in soil that are currently a source of contamination to groundwater. 

• Therefore, the Source Removal IM would address the remaining mass in saturated zone soil after the 
implementation of the SPHC IM. Based on MVS model estimates, approximately 10 percent of both the total 
arsenic and total selenium mass would remain in the saturated zone following SPHC IM implementation and 
be subject to leaching from contact with groundwater. 

To evaluate the potential benefit and practicability of source removal, the updated CSM and MVS model was used 
to estimate the locations, volumes, and contaminant mass in soil. Four different scenarios were considered: 

1. Removal of TPA soil and Lower Lake sediment 

2. Shallow soil that could be excavated and consolidated in order to reduce source areas and therefore the size 
of the ET Cover System IM  
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3. Two post-SPHC IM saturated zone soil removal alternatives: 

• Alternative A would address the saturated zone soil generally underlying former process areas which have 
been identified as the primary source areas and are assumed to be the areas where the highest 
contaminant concentrations are present in soil. 

• Alternative B would address the saturated zone soil for a majority of the main plant site. This alternative 
was considered to evaluate whether it was practicable to remove sufficient mass to meet MCLs in 
groundwater. Alternative B would still leave a significant volume of soil with COPC concentrations 
exceeding SSLs (i.e., eliminate the possible need for other source control measures and reduce long-term 
monitoring and stewardship requirements). 

The initial source mass estimates focus on arsenic and selenium in soil because they are the primary COPCs for 
groundwater. This evaluation has concluded that soil removal actions undertaken to address these constituents 
would also remove other soil COPCs such as cadmium and lead. As previously noted, arsenic soil data are more 
available than selenium soil data, and groundwater plume maps suggest that selenium sources may be present at 
the former Smelter site that have not been identified by soil data. Therefore, the volumes cited herein for 
selenium may represent under-estimates of the source mass volume. 

5.6.1.1 Removal of Tito Park Area Soil and Lower Lake Sediment 
Three options for removal of TPA soil and Lower Lake sediment were evaluated to estimate their potential 
benefits and practicability. Each of the three options could meet the grading requirements associated with the 
PPC Realignment, but they considered a range of removals: 

• Option 1 removed the least amount of material from TPA, an estimated 33,000 cubic yards (yd3). This included 
removal of the upper 1 foot of sediment in Lower Lake, but did not address soil in the UOSA or the APSD Area. 

• Option 2 removed approximately 124,000 yd3. This option removed the upper 10 feet of soil from TPA, the 
upper 1 foot of sediment from Lower Lake, and the UOSA material. The APSD Area soil would remain within 
the slurry wall. 

• Option 3 removed the most material, approximately 238,000 yd3. This option removed the upper 2 feet of 
sediment from Lower Lake and all the soil in the TPA, the UOSA, and the APSD Area to the projected post-
SPHC groundwater level. 

On June 18, 2013, the Custodial Trust recommended implementation of Option 3 to USEPA. After consideration of 
input by other beneficiaries, USEPA transmitted its approval to the Trust by e-mail communication on July 29, 
2013 (Appendix C). The recommendation for Option 3 was based on the following estimated benefits: 

• Removal of the largest volume of source materials from the floodplain 
• Reduced potential for erosion and leaching of contaminated soil during flood events 
• Elimination of the need to extend the ET Cover System over the TPA, the UOSA, and the APSD Area 

5.6.1.2 Shallow Soil Excavation 
The evaluation process for the shallow soil used the MVS model to identify candidate areas for soil excavation and 
consolidation, based on the estimated depth and volume of soil with COPC concentrations that exceeded SSLs. 

Results of evaluations to date (CH2M HILL, 2013b) indicate that the only candidate area for shallow excavation 
and consolidation would be an area of approximately 5.5 acres located at the western portion of the former LOSA 
(Figure 5-2). This area was selected because it was the only area where COPCs exceeding SSLs were present at 
depths of less than 6 feet bgs. Areas with deep soil contamination that would require containment beneath the ET 
Cover System even if a soil scrape were conducted were not considered. This alternative is technically feasible 
because the excavation, consolidation, and backfill activities would employ readily available earthwork 
techniques. Because the work involves soil at depths generally 6 feet deep or less, only minor construction 
dewatering and treatment of the water would be necessary. 
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However, groundwater data in this portion of the LOSA show concentrations of selenium in groundwater that are 
much higher than would be expected based on the existing near-surface soil data. Given this uncertainty 
regarding the source of selenium, controlling infiltration in this area with the ET Cover System is considered to be 
a more protective action than a shallow soil removal. 

The Custodial Trust will document the results of this evaluation in the CMS Report to be prepared in accordance 
with the First Modification (see Section 5.9 below). 

5.6.2 Saturated Zone Soil Excavation Evaluation 
The evaluation process for the two saturated zone soil excavation alternatives used the MVS model to estimate 
the volume and mass of contaminated soil targeted for excavation, as well as the volume of overburden soil to be 
excavated in order to reach the contaminated soil excavation zone. Based on MVS model results (Figure 5-3), a 
preliminary conceptual excavation plan (Figure 5-4) for removal of the saturated zone soil was prepared to 
estimate these volumes and evaluate constructability issues. The results of source removal evaluations to date 
indicate both alternatives involve extensive excavation of overburden to reach the underlying saturated soil and 
are therefore not practicable. The initial evaluations can be summarized as follows (details are provided in the 
technical memorandum titled Summary of Soil Removal Alternatives Evaluation at the East Helena Former 
ASARCO Smelter Site [CH2M HILL, 2013b]): 

• Alternative A, the localized removal of saturated soil beneath six areas based on soil concentration of arsenic 
>290 mg/kg (MDEQ action level for arsenic in subsurface soil is 300 mg/kg, which is based on MDEQ, 2009) as 
defined by the MVS model, would require excavation of approximately 400,000 yd3 of overburden in order to 
remove 78,000 yd3 of contaminated soil in the saturated zone. It should be noted that the source materials 
within the overburden soil would be controlled by the IM implementation, so there is no net benefit to 
excavating these materials. Removal of source materials from the post-SPHC saturated zone is estimated to 
result in an additional 1 percent reduction in total arsenic mass. Figure 5-5 provides typical cross-sectional 
views of two of the excavation areas. 

• Alternative B, removal of all post-SPHC saturated soil exceeding the naturally occurring levels (>40 mg/kg) of 
arsenic would require excavation of a minimum of approximately 1,500,000 yd3 of overburden in order to 
remove 600,000 yd3 of contaminated soil in the saturated zone. This removal alternative would result in an 
estimated additional 8 percent reduction in total arsenic mass. 

5.6.3 Summary of Conclusions to Date 
The technical evaluations completed to date indicate the following: 

• There is tangible economic benefit in the removal of TPA soil and Lower Lake sediment beyond the minimum 
necessary to facilitate the realignment of PPC, but evaluations indicate that additional removal of materials 
from the post-SPHC saturated zone is not practicable: removing soil from 20 feet to 40 feet below the current 
ground surface would require significant construction work, with risk and cost increasing with depth. In 
addition to the large volume of overburden that must be removed to reach this soil, other constructability 
issues include: 

− Removal of remaining foundations/slabs/footings of structures in the main plant site that could otherwise 
remain in place following demolition of the onsite structures; their removal would not be required to 
construct the ET Cover System 

− Shoring/sheet pile installation for trench and sidewall stabilization, excavation, and stockpiling 

− Construction dewatering required for removal of all soil from the saturated zone, as well as treatment 
before discharge 

− Encumbering large areas of the former Smelter site required as staging and consolidation areas for the 
excavated materials, as well as stockpile areas for imported backfill materials 
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• Current characterization data are sufficient to support the evaluation and design of remedies that will be 
applied site-wide, such as the SPHC and ET Cover System IMs. However, current data are not sufficient to 
support a detailed evaluation of localized source removals. Site investigations to date focused primarily on 
former process areas where releases to the environment were known to occur, and have not fully delineated 
the nature and extent of contamination in the remaining areas. Good decisions on localized source removal 
would require a significant amount of additional characterization data, because under-estimates of source 
mass and volume would result in over-estimates of potential benefit and under-estimates of cost. 

• The incremental benefit to groundwater of source removal in addition to the IMs is difficult to quantify, given 
the uncertainties associated with the site characterization data noted above and the complex geochemistry in 
the subsurface. Additional site investigations, evaluation, and modeling efforts would be required, and in 
combination with the significant cost associated with removal of soil at depth and treatment of groundwater 
that is dewatered during construction, the additional cost is expected to be disproportionate to the 
incremental benefit. 

• Implementation of the SPHC and ET Cover System IMs is estimated to effectively control approximately 
90 percent of the total source mass at the former Smelter site currently in direct contact with or leaching 
contaminants to groundwater. In combination with the institutional controls of a Controlled Groundwater 
Area, these remedies will control unacceptable risks to human health. The incremental benefit of source 
removal from a risk-management perspective is negligible. 

Based on the evaluations outlined herein, removal actions for source materials in the post-SPHC saturated zone 
will not be evaluated further in the CMS. The Custodial Trust will document the evaluation of these saturated 
zone soil excavation alternatives and include the results in the CMS Report to be prepared in accordance with the 
First Modification.  

5.7 Refine Strategy for Remediation Waste Management 
The strategy the Custodial Trust has developed for management of remediation waste was presented in the IM 
Work Plan 2012 and incorporates USEPA’s AOC policy. This approach to management of remediation waste is 
protective, meets all regulatory requirements, and provides the best cost-to-benefit ratio of alternatives such as 
construction of another CAMU or offsite disposal. 

As approved by USEPA, remediation waste will be consolidated within the boundaries of the AOC shown in 
Figure 2-1. Remediation waste in the form of contaminated soil from excavation activities will generally be 
consolidated onsite with like materials and ultimately covered by the planned ET Cover System. Inert materials 
such as concrete and asphalt will be crushed and reused onsite as subgrade and backfill materials. Recyclable 
materials from demolition activities, such as scrap steel, will be processed at local offsite recycling facilities. 
CAMU-eligible materials not appropriate for consolidation will be placed in CAMU 2. 

Decontamination water, purge water from monitoring wells, and similar waters will be combined with collected 
runoff from the plant site and treated in the HDS WTP in accordance with the existing MPDES industrial general 
permit until the HDS WTP is decommissioned, at which time alternative management methods will be instituted. 

Toxic Substances Control Act regulated materials, universal wastes, ozone-depleting substances, and other 
environmentally regulated materials will be disposed of offsite in approved facilities. 

5.8 Implement Interim Measures 
As previously noted, the Custodial Trust outlined the concepts for three IMs in the IM Work Plan 2012: the SPHC 
IM, the ET Cover System IM, and a Source Removal IM. The use of IMs is consistent with the First Modification, 
which contemplates the implementation of IMs and defines them, in part, as “… those actions which can be, or 
are, initiated in advance of implementation of the final Corrective Measures for the ASARCO Properties.” USEPA 
conceptually approved the three IMs on August 28, 2012. 

Implementation of the three IMs is occurring in phases over a number of years. The following phases were 
proposed and implemented in 2012 and 2013: 
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• ET Cover System IM: Phase 1 and Phase 2 demolition of the buildings and infrastructure on the former 
Smelter site. This work was required to help clear the site in preparation for future construction of the ET 
Cover System. Phase 1 demolition was completed in July 2013 and Phase 2 demolition was completed in 
October 2013. 

• SPHC IM: Relocation of utilities located on the East Bench, including the City of East Helena water main, the 
NWE distribution line, and the CenturyLink communications cable in order to construct the PPC Temporary 
Bypass. Construction of the PPC Temporary Bypass was required to route Prickly Pear Creek flow around 
Smelter Dam, thereby dewatering the South Plant area and enabling demolition of Smelter Dam, removal of 
the TPA, and reconstruct the Prickly Pear Creek channel in mostly dry conditions. Construction of the PPC 
Temporary Bypass began in July 2013 and was completed in October 2013. 

USEPA approved the work described in IM Work Plan 2013 on January 21, 2013. 

The following IM phases were proposed for 2014: 

• Source Removal IM: TPA Removal. This work will remove contaminated soil from the TPA, consisting of Tito 
Park, UOSA, APSD Area, and Lower Lake, and consolidate this material within the onsite AOC, which was 
approved by USEPA as part of the IM Work Plan 2012. The earthwork will remove contaminated soil from an 
area that is susceptible to inundation and erosion due to potential future Prickly Pear Creek flooding. In 
addition, removal of materials from the TPA is necessary to meet the functional needs of the PPC 
Realignment, support the development of wetland habitat in the Prickly Pear Creek floodplain, and reduce the 
overall footprint of the final ET Cover System. 

• ET Cover System IM: Interim Cover System (ICS) Construction. The ICS serves as a required foundation layer 
for the final ET Cover System. Engineered fill placed for the ICS establishes grade for the ET Cover System and 
will protectively manage soil and sediment removed from the TPA and East Bench areas consolidated within 
the AOC. The ICS will be capped with native soil to prevent stormwater from contacting contaminated soil and 
enable runoff to be shed offsite to perimeter drainages. The ICS will be constructed in two phases, with ICS 1 
occurring in 2014 and ICS 2 in 2015 to help balance material haul requirements, and successively reduce the 
quantity of contaminated “contact” stormwater that is currently collected and treated onsite. This will result 
in cost savings associated with reduced stormwater treatment. Relocation of the existing NWE 69-kV power 
transmission line, demolition of the associated substation, and decommissioning of selected monitoring wells 
will be coordinated with ICS construction. 

The work described above and detailed in IM Work Plan 2014 (CH2M HILL, 2013c) is currently undergoing public 
review. USEPA approval is anticipated in February 2014. 

The overall objective for all IMs is to implement actions that will provide immediate environmental benefit, with 
the additional benefit of also providing site-specific remedy performance information. The CMS schedule allows 
time to monitor the effectiveness of the IMs and consider that information in the final remedy proposal and 
selection. If the IMs meet their associated performance criteria, they will be recommended as final measures in 
the CMS Report to be prepared in accordance with the First Modification. If monitoring shows that performance 
criteria are not met, there will be sufficient time to either augment the measure or identify alternatives as needed 
to achieve the desired levels of protectiveness. 

5.9 Prepare Corrective Measures Study Report 
Pursuant to Paragraph 39 of the First Modification, the final CMS task is to prepare a draft CMS Report. This 
report will document the CMS evaluations and present the recommended final remedies, with supporting 
technical justification. The CMS Report will follow this general outline: 

1. Introduction and Purpose 
2. Corrective Action Objectives 
3. Updated Conceptual Site Models 
4. Summary of Interim Measures 
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5. Identification, Development, and Evaluation of Corrective Measures Alternatives 
6. Proposed Final Corrective Measures 
7. Public Involvement Plan 
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FIGURE 5-3
Arsenic Contamination, Post-SPHC Saturated 
Zone Soil
Corrective Measures Study Work Plan Update
East Helena, Montana
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SECTION 6 

CMS Project Management and Public Involvement 
Plans 
This section describes the CMS Project Management and Public Involvement Plans. Included in this discussion is 
the proposed CMS schedule. 

6.1 Project Management Plan 
The Custodial Trust will manage the CMS activities as part of the responsibilities and obligations set forth in the 
Settlement Agreement and First Modification. The Custodial Trust will communicate relevant information about 
CMS task plans, results, and progress to USEPA, as Lead Agency, as well as to the federal and state Beneficiaries of 
the Custodial Trust. Communications will be held on a frequent and timely basis to review progress on the CMS, 
to solicit input from the Beneficiaries, and to ensure they are kept well informed of activities onsite. 

6.1.1 Organization and Lines of Communication 
The Custodial Trust will procure the services of consultants and contractors to implement the CMS as efficiently 
and cost-effectively as possible. The current CMS Project Organization Chart and the lines of communication are 
shown in Figure 6-1. 

6.1.2 Deliverables and Reporting 
CMS deliverables and reports will be prepared to meet the requirements of the First Modification, to 
communicate progress, and to provide a complete and accurate administrative record of key activities and 
decisions. To meet this objective efficiently and cost-effectively, the following deliverables are recommended for 
the CMS: 

• For each CMS task: 

− Scope of Work describing the task objective(s), scope, decision/evaluation/performance criteria and task 
schedule, and serving as an authorizing document to establish the task’s financial parameters 

− Draft report documenting the task activities and results 

− Final report addressing and incorporating comments from USEPA, after consideration of input from the 
other Beneficiaries, and the public when public comment is solicited 

• Draft and final CMS Report(s), to summarize CMS activities and propose final remedies for the CMS 
Properties. The CMS Report will likely be prepared in phases, given that CMS tasks will be performed in 
phases, with the appropriate documentation to record activities and results. 

USEPA has determined that written monthly progress reports are not necessary for the CMS implementation 
process, given the frequent and regular communication between the Custodial Trust and the Beneficiaries. The 
Custodial Trust and USEPA expect that Beneficiary meetings will have a standing CMS Progress line item on the 
agenda to discuss activities and provide updates on progress. In addition, the Custodial Trust will provide copies of 
key technical memoranda and summaries of key investigations or evaluations to update USEPA on significant CMS 
results. 

6.1.3 Proposed CMS Schedule 
Table 6-1 shows the proposed CMS schedule, and provides the currently anticipated sequence of activities and 
estimated timeframes.  
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6 CMS PROJECT MANAGEMENT AND PUBLIC INVOLVEMENT PLANS 

TABLE 6-1 
Draft Corrective Measures Study Schedule 

Task Name Start End 

Conceptual Site Model Refinement September 2011 August 2015 

Leachate and Stormwater Management Evaluation September 2013 September 2014 

Numerical Groundwater Modeling June 2012 December 2014 

Interim Measures Design and Implementation   
South Plant Hydraulic Control Assessment September 2011 November 2016 
Structures and Utility Demolition October 2012 November 2016 
Source Control and Removal Options December 2012 December 2016 
Remediation Waste Management October 2013 December 2016 
ET Cover System Construction October 2013 November 2016 

Interim Measures Performance Monitoring and Evaluation July 2012 December 2015 

Completion of Remedy Evaluations and Preparation of CMS 
Report 

January 2016 June 2017 

Public Participation January 2012 December 2017 

 
As noted previously, IMs will be developed concurrently with the CMS and evaluated as part of the CMS. The IMs 
are expected to be phased to maximize efficiency of implementation. For examples,  

• The first phase of the SPHC consisted of construction of the PPC Temporary Bypass, which was completed in 
October 2013. This will allow for the removal of TPA soil and Lower Lake sediment in mostly dry conditions. 
The PPC Realignment will be constructed starting in early 2014 with a target completion of October 2015. As 
noted in Section 5.4, the greatest drop in water levels is anticipated to occur now that the bypass is in place. 
The water levels throughout the main plant site and the South Plant area will be monitored for a period of 
approximately 2 years after the construction of the bypass, until the end of 2015, to evaluate the 
effectiveness of the SPHC IM.  

• The ET Cover System implementation will occur in phases, with the two ICS phases occurring in 2014 and 
2015, and the final ET Cover System completed in 2016. The construction also will be coordinated with other 
activities including building demolition.  

Elements of this schedule may change depending on the outcome and timing of related tasks. Accordingly, the 
schedule will be updated on a regular basis, to reflect progress to date, new tasks, and other key changes in CMS 
scope or timing. 

6.2 Public Involvement 
Public involvement is a critical part of the RCRA Corrective Action process. USEPA is leading the public 
involvement effort for this site. General communication with the public will continue to follow the draft 
Community Relations Plan, Former ASARCO Smelter Facility, East Helena, Montana (Custodial Trust, 2010), as well 
as the requirements of the First Modification to the 1998 Consent Decree. 

The Custodial Trust continues to perform several activities to provide the public with information and appropriate 
opportunities for involvement (Appendix C). In 2013, the Custodial Trust held the following meetings and 
workshops: 

• Two meetings of the East Helena Entire Cleanup Team in Coordination were held in April and December 2013 
to provide project stakeholders and the community with information on progress of the IMs. 

• A workshop was held in October 2013 to provide the community an update on the PPC Realignment design. 
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• An informational meeting was held in December 2013 to provide the community with an overview of the 
2014 IM work. 

The Custodial Trust’s website: http://www.mtenvironmentaltrust.org/east-helena contains links to news on 
cleanup progress, design documents, meeting materials, and future meeting dates. A video of the PPC 
Realignment project is available for viewing. In addition, newsletters, fact sheets, and news articles describing the 
ongoing work have been published, and site tours have been conducted. 

While the Custodial Trust and USEPA will continue to provide regular and timely updates on all significant 
activities, including implementation of the CMS, final formal public comment on the CMS Report will be solicited 
after the Beneficiaries review and USEPA approves the CMS Report, and USEPA has preliminarily selected the final 
site remedies. USEPA has committed to continue to coordinate public input into the IMs that are developed and 
implemented during the CMS, and will ensure that the public is made aware of all other information relating to 
corrective action activities at the CMS properties in a timely manner. 
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Appendix A 
June 2013 Groundwater Plume Maps 

 

 





 

Groundwater Plume Map—Arsenic 
 

 









 

Groundwater Plume Map—Selenium 
 

 









 

Appendix B 
Screening-Level Human Health Risk Assessment

 





























































































































































































































































































































 

Appendix C 
Work Plan Addendum 

 

 

















































































































































































































































































































































































































































































































































































































































































































































 

Appendix D 
Upper Lake Drawdown Test Technical Memorandum 

(Hydrometrics, 2012) 
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