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Executive Summary

Introduction

The U.S. Environmental Protection Agency (USEPA) Region 10 has completed its third
site-wide review of the Bunker Hill Mining and Metallurgical Complex Superfund Facility
(the “Bunker Hill Superfund Site” or “Site”) located within northern Idaho, sections of the
Coeur d’Alene Reservation, and northeastern Washington.

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
Section 121(c) requires USEPA to perform a review of remedial actions that result in
hazardous substances, pollutants, or contaminants remaining at the Site at least every

5 years. The purpose of the review is to determine whether the remedial actions are
protective of human health and the environment. Projects implemented with Clean Water
Act (CWA) funds are outside the scope of this review.

This Five-Year Review Report documents the methods, findings, and conclusions based on
issues identified during the review and presents recommendations to address them. The
text and summary tables in this Executive Summary provide an overview of this Five-Year
Review Report.

Site Description

The Bunker Hill Superfund Site (the Site) was listed on the National Priorities List (NPL) in
1983. This NPL Site has been assigned Comprehensive Environmental Response,
Compensation, and Liability Act Information System (CERCLIS) identification number
IDD048340921. The Site includes mining-contaminated areas in the Coeur d”Alene River
corridor, adjacent floodplains, downstream water bodies, tributaries, and fill areas, as well
as the 21-square-mile Bunker Hill “Box” (referred to as the Box) located in the area
surrounding the historic smelting operations. USEPA has designated three operable units
(OUs) for the Site:

e The populated areas of the Bunker Hill Box (OU 1);
e The non-populated areas of the Box (OU 2); and
¢ Mining-related contamination in the broader Coeur d’Alene Basin (the “Basin” or OU 3).

Brief Site History

The Bunker Hill Superfund Site is within one of the largest historical mining districts in the
world. Commercial mining for lead, zinc, silver, and other metals began in the Silver Valley
in 1883. Heavy metals contamination in soil, sediment, surface water, and groundwater
from over 100 years of commercial mining, milling, smelting, and associated modes of
transportation has affected both human health and environmental resources in many areas
throughout the Site.
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The principal sources of metals contamination were tailings generated from the milling of
ore discharged to the South Fork Coeur d’Alene River (SFCDR) and its tributaries or
confined in large waste piles onsite, waste rock, and air emissions from smelter operations.
Tailings were frequently used as fill for residential and commercial construction projects.
Spillage from railroad operations also contributed to contamination across the Site.

Tailings were also transported downstream, particularly during high-flow events, and
deposited as lenses of tailings or as tailings/sediment mixtures in the bed, banks,
floodplains, and lateral lakes of the Coeur d”Alene River Basin and in Coeur d’Alene Lake.
Some fine-grained material washed through the lake and was deposited as sediment within
the Spokane River flood channel. The estimated total mass and extent of impacted materials
(primarily sediments) exceeds 100 million tons dispersed over thousands of acres (USEPA,
2001c). Over time, groundwater also became contaminated with metals.

Air emissions occurred from ore processing facilities in Kellogg and Smelterville. Although
both the Lead Smelter and Zinc Plant had recycling processes designed to minimize
airborne particulates, significant metals deposition still occurred together with deposition of
sulfur dioxide emissions. In September 1973, a fire destroyed the baghouse and the primary
emissions control for the Lead Smelter. The smelter continued production unabated and the
emitted up to 160 tons per month of particulate emissions containing 50 to 70 percent lead
compared to 10 to 20 tons per month prior to the fire (TerraGraphics, 1990). These emissions
affected areas near the Smelter and Zinc Plant, poisoned local residents, and greatly
contributed to the denuding of surrounding hillsides. Smelter operations ceased in 1981, but
limited mining and milling operations continued onsite from 1988 to 1991, and small-scale
mining operations continue today.

After site listing on the NPL in 1983, Remedial Investigations (RIs) and Feasibility Studies
(FSs) initially focused on the 21-square-mile Bunker Hill Box (McCulley, Frick, and Gilman
[MFG], 1992a and 1992b). USEPA published the first Site Record of Decision (ROD) in
August 1991 providing the Selected Remedy for OU 1 residential soils (USEPA, 1991). The
second ROD for the Site was published by USEPA in September 1992 addressing
contamination in the non-populated OU 2, as well those aspects of OU 1 that were not
addressed in the 1991 OU 1 ROD (USEPA, 1992). These two OUs then proceeded into
remedial design and remedial action phases of work. Since publication of the 1992 OU 2
ROD, a number of remedy changes and clarifications have been documented in two OU 2
ROD Amendments (USEPA, 19964, 2001a) and two Explanations of Significant Differences
(ESDs; USEPA, 1996b, 1998b).

USEPA began the Remedial Investigation and Feasibility Study (RI/FS) for OU 3 in 1998
(USEPA, 2001b, 2001c) and issued an interim ROD in 2002 (USEPA, 2002) to clean up
mining contamination consisting of an interim ecological remedy and a complete human
health remedy in the communities and residential areas where actions were selected,
including identified recreational areas. The 2002 OU 3 ROD consists of a complete human
health remedy in the communities and residential areas, including identified recreational
areas, and an interim ecological remedy. A number of removal actions to address immediate
threats to human health and/or obvious sources of contamination in or along streams were
initiated prior to the 2002 OU 3 ROD. Remedial design, remedial action, and studies to
support future OU 3 remedial actions were initiated in 2003 and are ongoing.
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In 2008, USEPA began a Focused Feasibility Study (FFS) to support additional remedy
changes in the existing RODs for all three OUs (USEPA, 2010b). The FFS was completed in
2010 (2010 FES). The focus of the 2010 FFS is to identify additional remedial actions to
protect the human health remedy and reduce metals contamination in surface water and
groundwater in the Upper Basin portion of the Site, including the Bunker Hill Box. These
remedy changes are documented in a Proposed Plan (USEPA, 2010a), which is available for
public review and comment until November 23, 2010. Following the public comment
period, a responsive summary will be prepared that will provide a response to all comments
received during the comment period. This document will be part of a ROD Amendment that
is expected to be completed in late Spring 2011. This Five-Year Review Report does not
include an assessment of the upcoming Upper Basin ROD Amendment actions because
these remedies have not yet been selected or implemented.

In December 2009, as part of the largest settlement in Superfund history, the Bunker Hill
Superfund Site received approximately $494 million from a bankruptcy reorganization of
American Smelting and Refining Company, LLC (ASARCO). The majority of bankruptcy
settlement funds are allocated for USEPA-selected response actions in mining-contaminated
areas of the Coeur d’Alene Basin outside of the Bunker Hill Box. A much smaller portion,
approximately $8 million, of the settlement funds is available for response actions within the
Bunker Hill Box. Although very significant, the ASARCO settlement funds only represent a
portion of USEPA’s estimated site cleanup needs for the Bunker Hill Superfund Site.
Therefore, USEPA wants to balance how quickly the bankruptcy settlement funds are
expended with ensuring that there is enough funding for the remaining cleanup work. The
settlement does, however, allow USEPA to do more long-term planning and provide greater
certainty about how the cleanup will be implemented over the next several years. This, in
turn, will provide more information to the community and ongoing local job opportunities
generated by the cleanup.

The first (2000) Five-Year Review of the Bunker Hill Superfund Site remedies resulted in
two separate Five-Year Review Reports: one for OU 1 (USEPA, 2000c), and the other for OU
2 (USEPA, 2000b). USEPA published these reports in September 2000, approximately 5 years
after initiation of the first remedial action at the Site. The second (2005) Five-Year Review
evaluated the remedy performance of OUs 1 and 2 and provided the first evaluation for

OU 3 (USEPA, 2005). This third (2010) Five-Year Review evaluates the remedy performance
for all three OUs.

Review of Selected Remedies

As stated above, the purpose of this review is to evaluate the selected remedies that have
been or will be implemented at the Site. This 2010 site-wide Five-Year Review Report
documents the results of the review, identifies issues found during the review, and presents
recommendations to address them. USEPA will track the identified issues and
recommendations to ensure that follow-up actions are completed.

The following subsections provide a summary of:

e The site activities and remedial actions completed in the last five years by OU; and
¢ The issues and recommendations identified during this review.
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Operable Unit 1

Introduction

Operable Unit 1 is located within the 21-square-mile area surrounding the former smelter
complex commonly referred to as the Bunker Hill Box. The Box is located in a steep
mountain valley in Shoshone County, Idaho, east of the city of Coeur d’Alene. Interstate 90
(I-90) bisects the Box and parallels the SFCDR.

OU 1 is often referred to as the populated areas of the Bunker Hill Box and is home to more
than 7,000 people in the cities of Kellogg, Wardner, Smelterville, and Pinehurst, as well as
the unincorporated communities of Page, Ross Ranch, Elizabeth Park, and Montgomery
Gulch. The populated areas include residential and commercial properties, rights-of-way
(ROWs), and public use areas. Most of the residential neighborhoods and the former smelter
complex are located on the valley floor, side gulches, or adjacent hillside areas. Cleanup
activities began first in OU 1 because this was the area of greatest concern for human health
exposure from smelter emissions, fugitive dust, and mine waste.

ROD Issuance

The OU 1 Selected Remedy and remedial action objectives (RAOs) are described in the 1991
OU 1 ROD (USEPA, 1991) and the 1992 OU 2 ROD (USEPA, 1992). The primary goal of the
OU 1 Selected Remedy is to reduce children’s intake of lead from soil and dust sources to
meet the following RAOs:

e Less than 5 percent of children with blood lead levels of 10 micrograms per deciliter
(ug/dL) or greater; and

e Less than 1 percent of children with blood lead levels of 15 ng/dL or greater.
Major Components of the Selected Remedy

To achieve these objectives, the cleanup strategy includes:

e Implementation of a lead health intervention program for local families;

e Remediation of all residential yards, commercial properties, and ROWs that have soil
lead concentrations greater than 1,000 milligrams per kilogram (mg/kg);

e Achieving a geometric mean yard soil lead concentration of less than 350 mg/kg for
each residential community in OU 1;

e Controlling fugitive dust and stabilizing and capping contaminated soils throughout the
Bunker Hill Box (OU 1/0U 2);

e Achieving a geometric mean of interior house dust lead levels of 500 mg/kg or less for
each community, with no individual house dust level exceeding 1,000 mg/kg (1992
OU 2 ROD); and

e Establishing an Institutional Controls Program (ICP) to maintain protective barriers over
time, and to ensure that future land use and development is compatible with the OU 1
Selected Remedy.
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e For all homes with house dust lead concentrations equal to or exceeding 1,000 mg/kg,
implementation of a one-time cleaning of residential interiors after completion of
remedial actions that address fugitive dust. If subsequent interior house dust sampling
indicates that house dust lead concentrations exceed a site-wide average of 500 mg/kg,
the need for additional cleaning will be evaluated.

Remedial Actions

Section 3 of this report describes activities and remedial actions conducted since the last
Five-Year Review for OU 1 (USEPA, 2005) and presents a detailed description of the various
remedial actions and the specific ROD requirements that apply to each action.

Issues, Recommendations, and Follow-up Actions

As part of this Five-Year Review, issues, recommendations, and follow-up actions have been
identified to improve remedy performance or protectiveness to meet the RAOs and
performance standards. Tables ES-1 and ES-2 summarize these issues, recommendations,
and follow-up actions for OU 1. Also identified in these tables are parties responsible for
implementation and oversight of these actions, proposed completion milestone dates, and
the potential to affect the protectiveness of the remedy. This information is also summarized
in Section 6.1. It is important to note that there are a number of ongoing issues,
recommendations, and follow-up actions in OU 1 that were identified in the 2005 Five-Year
Review. Section 1.4 of this report provides a summary of the previously identified
recommendations/follow-up actions and indicates their completion status.

Operable Unit 2

Introduction

OU 2 consists of areas in the Bunker Hill Box that were non-populated, nonresidential areas
at the time of the 1992 OU 2 ROD. OU 2 areas include the former industrial complex and
Mine Operations Area (MOA in Kellogg, Smelterville Flats (the floodplain of the SFCDR in
the western half of OU 2), hillsides, various creeks and gulches, the Central Impoundment
Area (CIA), and the Bunker Hill Mine and associated acid mine drainage (AMD). The
SFCDR within OU 2 and the non-populated areas of the Pine Creek drainage are both
addressed as part of OU 3.

OU 2 ROD Issuance

A ROD for OU 2 was published by USEPA in 1992 (USEPA, 1992). Since then, two OU 2
ROD Amendments (USEPA, 1996a and 2001a) and two ESDs (USEPA, 1996b and 1998b)
have been published.

The 1996 Amendment to the 1992 OU 2 ROD (1996 OU 2 ROD Amendment) changed the
remedy for Principal Threat Materials (PTMs) from chemical stabilization to containment.
The 2001 Amendment to the 1992 OU 2 ROD (2001 OU 2 ROD Amendment) addressed
AMD issues within the OU 2 boundaries. To date, USEPA and the State of Idaho have not
concluded negotiations on a State Superfund Contract (SSC) Amendment that allows for full
implementation of the 2001 OU 2 ROD Amendment. Time-critical components of this ROD
Amendment were implemented, however, to avoid potential catastrophic failure of the
aging Central Treatment Plant (CTP) and to provide for emergency mine water storage
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(USEPA and Idaho Department of Environmental Quality [IDEQ)], 2003d). These time-
critical activities focused on preventing discharges of AMD to Bunker Creek and the
SFCDR. Until an SSC Amendment is signed allowing for full implementation of the 2001
OU 2 ROD Amendment, control and treatment of AMD and its impact on water quality will
continue to be an issue. USEPA and the State of Idaho continue to discuss the SSC
Amendment and the long-term obligations associated with the full mine water remedy.

The two ESDs did not change the OU 2 Selected Remedy; rather, they clarified portions of
the remedy. The 1996 OU 2 ESD addressed differences associated with placement of waste
and demolition materials in the Smelter Closure Area (SCA). The 1998 OU 2 ESD addressed
differences associated with the stabilization and removal of contaminated materials located
in the tributary gulches within OU 2, the USEPA financial contribution to the lower Milo
Creek/Wardner/Kellogg pipeline system, placement of mine wastes from outside of OU 2
into the CIA, and other clarifications on the OU 2 Selected Remedy (see Section 4.1).

Major Components of the Selected Remedy

The 1992 OU 2 ROD set forth priority cleanup actions to protect human health and the
environment. Cleanup actions included a series of source removals, surface capping,
reconstruction of surface water creeks, demolition of abandoned milling and processing
facilities, engineered closures for waste consolidated onsite, revegetation efforts, and
treatment of contaminated water collected from various site sources.

In 1995, with the bankruptcy of the Site’s major Potentially Responsible Party (PRP), USEPA
and the State of Idaho defined a path forward for phased remedy implementation in OU 2.
Phase I of remedy implementation includes extensive source removal and stabilization
efforts, all demolition activities, all community development initiatives, development and
initiation of an Institutional Controls Program (ICP), future land use development support,
and public health response actions. Also included in Phase I are additional investigations to
provide the necessary information to resolve long-term water quality issues, including
technology assessments and pilot studies, evaluation of the success of source control efforts,
development of site-specific water quality and effluent-limiting performance standards, and
development of a defined operation and maintenance (O&M) plan and implementation
schedule. Interim control and treatment of contaminated water and AMD is also included in
Phase I of remedy implementation. Phase I remediation began in 1995, and source control
and removal activities are largely complete.

The effectiveness evaluation of the Phase I source control and removal activities to meet the
water quality improvement objectives of the 1992 OU 2 ROD was completed, as described in
Section 4.5, and has been used to determine appropriate Phase II implementation strategies
and actions, and are further discussed in Section 2.6.

Remedial Actions

Section 4 of this report describes activities and remedial actions conducted since the last
Five-Year Review for OU 2 (USEPA, 2005) and presents a detailed description of the various
remedial actions and the specific ROD requirements that apply to each action.
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Issues, Recommendations, and Follow-up Actions

As part of this Five-Year Review, issues, recommendations, and follow-up actions have been
identified to improve remedy performance or protectiveness to meet the RAOs and
performance standards. Tables ES-3 and ES-4 summarize these for OU 2. Also identified in
these tables are parties responsible for implementation and oversight of these actions,
proposed completion milestone dates, and the potential to affect the protectiveness of the
remedy. More detailed information is also summarized in Section 6.2 of this report. It is
important to note that there are a number of ongoing issues, recommendations, and follow-
up actions in OU 2 that were identified in the 2005 Five-Year Review. Section 1.4 of this
report provides a summary of the previously identified recommendations/follow-up
actions and indicates their completion status.

Operable Unit 3

Introduction

OU 3 consists of the mining-contaminated areas in the Coeur d”Alene Basin outside of OU 1
and OU 2, primarily the floodplain and river corridor of the Coeur d”Alene River (including
Coeur d’Alene Lake) and the Spokane River, as well as those areas where mine wastes have
come to be located as a result of their use for road building or for fill and construction of
residential or commercial properties. Spillage from railroad operations also contributed to
contamination across the Basin. OU 3 contaminants are primarily metals, and the metals of
principal concern are lead and arsenic for protection of human health, and lead, cadmium,
and zinc for protection of ecological receptors.

Removal Actions

The 2005 Five-Year Review Report included a summary of removal actions that were
implemented under CERCLA, primarily from 1997-2002. In the 2005 report, three general
categories of removal actions were reviewed: Upper Basin mine and mill sites, Lower Basin
recreational areas, and the Trail of the Coeur d’Alenes. Except for the Trail of the Coeur
d’Alenes, the assessment of these removal actions has been integrated into the assessment of
remedial action work that has been conducted in OU 3. Due to the large geographic scope of
the Trail of the Coeur d’Alenes, it is assessed separately in this review.

OU 3 ROD Issuance

On September 12, 2002, USEPA issued an interim ROD to address mining contamination in
the broader Coeur d’Alene Basin (OU 3) (USEPA, 2002). The cleanup plan resulted from
several years of intensive studies to determine the extent of contamination and the
associated risks to people and the environment. The 2002 OU 3 interim ROD (2002 OU 3
ROD) describes the specific cleanup work, called the interim Selected Remedy (the remedy)
that will occur in the Basin. The following governments and agencies in the areas targeted
for cleanup gave their support for conducting the cleanup selected in the 2002 OU 3 ROD:
the State of Idaho, the Coeur d’Alene Tribe, the Spokane Tribe, the State of Washington, the
U.S. Bureau of Land Management (BLM), the U.S. Fish and Wildlife Service (USFWS), and
the U.S. Forest Service (USFS).
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The 2002 OU 3 ROD includes:

e The full remedy needed to protect human health in the community and residential areas,
including identified recreational areas of the Upper Basin and Lower Basin, as well as
Washington recreational areas along the Spokane River upstream from Upriver Dam;
and

e Aninterim remedy of prioritized actions for protection of the environment that focus on
improving water quality, minimizing downstream migration of metal contaminants, and
improving conditions for fish and wildlife populations.

Certain potential exposures to human health outside of the communities and residential
areas of the Upper Basin and Lower Basin were not addressed by the 2002 OU 3 ROD. These
potential exposures affecting human health include:

e Recreational use at areas in the Upper Basin and Lower Basin where cleanup actions are
not implemented pursuant to the 2002 OU 3 ROD;

e Subsistence lifestyles, such as those traditional to the Coeur d’Alene and Spokane Tribes;
and

e Potential future use of groundwater that is currently contaminated with metals.

In addition, a remedy for Coeur d”Alene Lake is not included in the 2002 OU 3 ROD. State,
tribal, federal, and local governments are in the process of developing a revised lake
management plan outside of the Superfund process using separate regulatory authorities.

Major Components of the Interim Selected Remedy

For protection of human health in the community and residential areas of the Upper Basin
and Lower Basin, the major remedial components include:

e Lead health information and intervention programs for residential and recreational
users;

e Partial excavation and replacement of residential soils with lead concentrations above
1,000 mg/kg and/or arsenic concentrations above 100 mg/kg, a barrier such as a
vegetative barrier to control or limit migration of soils with lead concentrations between
700 and 1,000 mg/ kg, and a combination of removals, barriers, and access restrictions
for street ROWs, commercial properties, and recreational areas;

¢ Alternative drinking water sources for residences using contaminated private drinking
water sources;

o Evaluation of lead in house dust, after residential soil remediation is completed, to
determine if interior cleaning is needed; and

o Establishment of an ICP to maintain protective barriers over time and guide land use
and future development.

For environmental protection in the Upper and Lower Basins, three environmental priorities
were identified in the 2002 OU 3 ROD:
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e Dissolved metals in surface water (particularly zinc and cadmium) have harmful effects
on fish and other aquatic life;

¢ Lead in soil and sediment is present in the beds, banks, and floodplains of the river
system and has harmful effects on waterfowl and other wildlife; and

o Particulate lead in surface water is transported downstream and is a continuing source
of contamination for the Coeur d’Alene River, Coeur d’Alene Lake, and the Spokane
River. Lead transported in particulate form in the river has affected recreational areas in
the Lower Basin and the Spokane River, resulting in posted health advisory signs at
beaches and swimming areas. During flood events, lead transported by the river also
affects the wetlands and floodplains.

The remedy for the Washington Recreational Areas along the Spokane River identified in
the 2002 OU 3 ROD is a combination of access controls, capping, and removals of metals-
contaminated soil and sediment. The remedy includes water quality monitoring, aquatic life
monitoring, remedial performance monitoring of sediments, and contingencies for
additional or follow-up cleanups for the recreational areas.

A remedy for Coeur D’Alene Lake is not included in the 2002 OU 3 ROD, but the OU 3 ROD
did indicate that the State of Idaho, the Coeur d’Alene Tribe, and federal and local
governments would implement a Lake Management Plan (LMP) outside of the Superfund
process using separate regulatory authorities. The Coeur d”Alene LMP was finalized in
March 2009 and is currently being implemented.

Review of the Interim Selected Remedy by the National Academies’ National Research Council

In 2005, the National Academies” National Research Council (NRC) completed an
independent evaluation of the Coeur d'Alene Basin interim Selected Remedy to examine
USEPA's scientific and technical practices in Superfund site characterization, human and
ecological risk assessment, remedial planning, and decision making (NRC, 2005). As part of
its review, the Committee considered peer-reviewed scientific literature; government
agency reports; information submitted to the Committee by citizens, advocacy groups, and
industry; and unpublished database information as well as related statistics and data
directly obtained from USEPA and the States of Idaho and Washington.

The NRC review generally supported USEPA’s scientific and technical practices conducted
at the Bunker Hill site, particularly related to human health risks. The NRC review also
raised concerns about how the USEPA Superfund Program would be able to address the
massive amounts of mining contamination that have resulted in significant risks to public
health and the environment.

Since completion of the NRC review, USEPA has been evaluating the NRC
recommendations and incorporating changes in remedy planning and implementation as
appropriate. USEPA is moving forward with additional data collection and site
characterization to address the NRC recommendations. In addition, NRC recommendations
related to analysis and prioritization of sources contributing metals to Site waters will be
addressed in the upcoming Upper Basin ROD Amendment (see Section 2.7). USEPA also is
evaluating potential modifications to the current Lower Basin cleanup plan that would
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further address the NRC recommendations, particularly those related to potential
recontamination in floodplain areas.

Implementing the Selected Remedy

USEPA’s first priority for implementation of the 2002 OU 3 ROD is to remediate residential
and recreational areas that pose direct human health risks. This includes actions to establish
onsite repositories to safely store cleanup waste. Some actions also have been taken to clean
up areas that pose ecological and human health risks. From 2004 to 2009, the primary source
of project funding came from USEPA’s national Superfund Program, which prioritized
funding for implementation of the OU 3 human health remedy.

Idaho state legislation under the Basin Environmental Improvement Act (Title 39,

Chapter 810) established the Coeur d’Alene Basin Environmental Improvement Project
Commission (Basin Commission). This commission includes federal, state, tribal, and local
governmental involvement. USEPA serves as the federal government representative to the
Basin Commission and will continue to work closely with the governments and
communities, including the Commission's Technical Leadership Group (TLG) and Citizens'
Coordinating Council (CCC), in implementing the OU 3 cleanup. USEPA also will continue
to be responsible for ensuring that the cleanup work meets the requirements of site cleanup
plans as well as CERCLA laws and regulations.

Remedial Actions

Section 5 of this report describes activities and remedial actions conducted since the last
Five-Year Review for OU 3 (USEPA, 2005) and presents a detailed description of the various
remedial actions and the specific ROD requirements that apply to each action.

Issues, Recommendations, and Follow-up Actions

As part of this Five-Year Review, issues, recommendations, and follow-up actions have been
identified to improve remedy performance or protectiveness to meet the RAOs and
performance standards. Tables ES-5 and ES-6 summarize these for the 2002 OU 3 ROD
remedial actions. Also identified in these tables are parties responsible for implementation
and oversight of these actions, proposed completion milestone dates, and the potential to
affect protectiveness of the remedy. This information is also summarized in Section 6.3. It is
important to note that there are a number of ongoing issues, recommendations, and follow-
up actions in OU 3 that were identified in the 2005 Five-Year Review. Section 1.4 of this
report provides a summary of the previously identified recommendations/follow-up
actions and indicates their completion status.

Protectiveness of the Remedy
Operable Unit 1

The remedy currently being implemented in OU 1 is expected to be protective of human
health and the environment where response actions have already been taken, provided that
follow-up actions identified in Table ES-2 are implemented. Exposure pathways that could
result in unacceptable risks are being controlled or addressed in locations where remedial
work has been completed. There are some homes where interior house dust lead
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concentrations remain high. The need to identify alternative lead sources, such as lead-
based paint, will be evaluated. Based, in part, on information related to alternative lead
sources, a determination will be made related to the need to implement the interior cleaning
component of the OU 1 remedy.

Although the selected remedy has not been fully implemented, it is nearly complete and
data indicate that the remedy is functioning as intended by the 1991 OU 1 ROD (USEPA,
1991). As remediation nears completion, soil and house dust lead concentrations have
declined, lead intake rates have been substantially reduced, blood lead levels have achieved
their RAOs, and the ICP has been established and is operating. House dust lead levels have
declined to below the 500-mg/kg site-wide average RAO. However, in 2008, 5 percent of
sampled homes in OU 1 exhibited interior dust lead concentrations greater than

1,000 mg/kg. The 1991 OU 1 ROD contemplates a one-time cleaning of homes exhibiting
lead dust concentration above 1000 mg/kg. The 1990 and 2000 interior cleaning pilot studies
concluded that one-time residential interior cleaning is likely not a sustainable remedy for
homes with house dust equal to or greater than 1,000 mg/kg lead.

Although the OU 1 remedy is currently protective of human health and the environment
where remedial actions have been taken, it is possible that flooding and infrastructure issues
may affect remedy protectiveness. In addition, the ability of the local communities to
improve and maintain infrastructure to protect the remedy is a concern. Provision of a long-
term ICP repository is essential to the continued performance of the installed human health
barriers.

In 2008, USEPA initiated efforts to identify actions needed to augment the remedial actions
taken in OU 1 residential and community areas to improve their long-term sustainability. At
the time of the release of this review, a Proposed Plan outlining the elements of a ROD
Amendment for the Upper Basin portion of the Site, which includes actions to augment the
OU 1 remedy, has been released for public review and comment (USEPA, 2010a). Upon the
completion of the comment period, USEPA will evaluate the comments received and
subsequently issue a ROD Amendment for the Upper Basin portion of the Site.

Operable Unit 2

The remedy currently being implemented in OU 2 is expected to be protective of human
health and the environment where response actions have already been taken, provided that
follow-up actions identified in Table ES-4 are implemented. In the interim, exposure
pathways that could result in unacceptable risks are being controlled or addressed in
locations where remedial work has been completed.

In 1995, with the bankruptcy of the Site’s major PRP, USEPA and the State of Idaho defined
a path forward for phased remedy implementation in OU 2. Phase I of remedy
implementation includes extensive source removal and stabilization efforts, demolition
activities, community development initiatives, development and implementation of the ICP,
land use development support, and public health response actions. Phase I also includes
investigations to provide the necessary information to resolve long-term water quality
issues, including technology assessments and pilot studies, and evaluation of the success of
source control efforts. Interim control and treatment of contaminated water and AMD is
also included in Phase I of remedy implementation.
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Phase I remedies have removed and consolidated over 2.8 million cubic yards (cy) of
contaminated waste onsite in engineered closure areas (the Smelter and CIA closures; see
Section 4, Table 4-1). The use of geomembrane cover systems on these closure areas
effectively removes these contaminated wastes from direct contact by humans and
biological receptors. Consolidating these wastes in engineered closures also substantially
reduces the exposure pathway to the surface water and groundwater environment in
comparison to pre-remediation Site conditions.

Also, as summarized in Table 4-1, over 800 acres of property within OU 2 have been capped
to eliminate direct contact with residual contamination that remains in place within some
areas of OU 2. In addition, the revegetation work conducted as part of the Phase I remedial
actions has substantially controlled erosion and has significantly improved the visual
aesthetics of OU 2. The success of the Phase I revegetation efforts is providing improved
habitat for wildlife that was largely absent for decades in many areas of the hillsides and
Smelterville Flats.

All of these efforts have reduced or eliminated the potential for humans to have direct
contact with soil/source contaminants, have reduced opportunities for transport of
contaminants by surface water and air, and are expected to provide surface and
groundwater quality improvements over time throughout the Site. Responsibility for O&M
of OU 2 Phase I remedial actions has been transferred to the State of Idaho upon completion
of the remedies and development of area-specific O&M manuals.

In 2008, USEPA initiated efforts to identify actions needed to augment the remedial actions
taken in OU 2, building on information produced during evaluations of Phase I remedial
actions. Results of the evaluation of Phase I source control and removal activities to meet
human health and ecological water quality goals have been incorporated into the 2010 FFS
(see Section 2.7 for more information on the FFS).

An SSC Amendment that allows for the full implementation of the 2001 OU 2 ROD
Amendment needs to be negotiated and signed. Time-critical components of this ROD
Amendment were implemented to prevent catastrophic failure of the CTP and discharges of
AMD to Bunker Creek and the SFCDR. Until an SSC Amendment is signed, however,
control and treatment of AMD and its impact on water quality will continue to be an issue.

The OU 2 remedy is currently protective of human health and the environment where
remedial actions have been taken. However, flooding and infrastructure issues may affect
remedy protectiveness. In addition, the ability of the local communities to improve and
maintain infrastructure to protect the remedy is a concern. Provision of a long-term ICP
repository is essential to the continued performance of the installed human health barriers.

Operable Unit 3

The remedy currently being implemented in OU 3 is expected to be protective of human
health and the environment where response actions have already been taken, provided that
follow-up actions identified in Table ES-6 are implemented. In the interim, most exposure
pathways that could result in unacceptable risks are being controlled or addressed in
locations where remedial work has been completed. There are some locations where interior
house dust lead concentrations remain high. Monitoring of these areas will continue in
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order to determine whether these levels decrease as anticipated as exterior cleanup actions
progress toward completion.

The remedy included in the 2002 OU 3 ROD is an interim remedy. The interim remedy is
not expected to be completely protective of the human health and the environment when
fully implemented because additional actions will be needed to fully protect human and
environmental resources. In 2008, USEPA initiated efforts to amend the RODs for the Upper
Basin portion of the Site in order to better define actions needed to protect water quality and
human and ecological receptors in the Upper Basin. The Upper Basin refers to areas of
mining related contamination along the SFCDR, its tributaries, and the Bunker Hill Box.
This effort also included efforts to identify actions needed to augment the remedial actions
taken in Basin residential and community areas to improve their long-term sustainability. At
the time of the release of this review, a Proposed Plan outlining the elements of the ROD
Amendment has been released for public review and comment (USEPA, 2010a). Upon the
completion of the comment period, USEPA will evaluate the comments received and
subsequently issue a ROD Amendment for the Upper Basin portion of the Site.

Sediment contaminated by mine waste continues to be transported throughout the SFCDR,
including some of its tributaries, and the mainstem of the Coeur d’Alene River. Exposure to
these contaminated sediments poses health risks to people recreating in the Lower Basin as
well as waterfowl in the Lower Basin. Because of the significant recontamination potential in
the Lower Basin due to flooding and other issues, USEPA is conducting studies to evaluate
Lower Basin contaminated sediment transport issues prior to making or implementing
additional remedy decisions in the Lower Basin. The focus of USEPA’s ongoing work in the
Lower Basin is to fill data gaps and to refine the Enhanced Conceptual Site Model (ESCM;
CH2M HILL, 2010), including sediment transport modeling that will help guide effective
decision-making regarding future remedial actions in the Lower Basin. The ECSM currently
shows that the largest portion of contaminated sediments being transported in the Coeur
d’Alene River are re-entrained sediments from the banks and bed of the river in the Lower
Basin that are mobilized, transported, and deposited during flood events. USEPA, through a
collaborative process, is embarking on the planning process to address these issues in the
Lower Basin. The Lower Basin evaluations will likely result in the issuance of a Lower Basin
ROD Amendment at a future date.

Significant progress has been made in cleaning up properties and ROWs in Basin residential
and community areas, with nearly 2,600 properties and ROWs having been remediated by
the end of 2009 (roughly 2,900 properties and ROWs are projected to be completed by the
end of the 2010 construction season). The ICP was established and became operational in the
Basin in 2007. Although the remedial action in Basin residential and community areas has
not been fully implemented, environmental data indicate that the remedy is, in general,
functioning as intended by the 2002 OU 3 ROD. As property remediation progresses, soil
and house dust lead concentrations are declining, lead intake rates have been substantially
reduced, and blood lead levels have declined. Overall trends show reductions in interior
dust and lead concentrations and loading rates, but there are still residences where interior
lead levels remain high (greater than 1,000 mg/kg). Annual house dust sampling will
continue in OU 3 to monitor dust trends in homes as remedial actions continue. This
sampling effort will aid in determining whether overall interior dust trends continue to
decline in Basin communities and whether the occurrences of residences with high lead
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levels also decline in response to the remedial actions implemented. Blood-lead screening
will also continue to be offered annually to identify at-risk children and provide feedback
on the effectiveness of cleanup efforts.

In addition to cleanup work in the residential and community areas of OU 3, remedial work
has also been completed at a number of mine and mill sites in the Upper Basin as well as at
recreational sites along the Coeur d’Alene and Spokane Rivers. These remedial actions were
undertaken primarily to reduce human exposures to site contaminants from people
accessing mine and mill sites for recreational purposes (all-terrain-vehicle and motorcycle
riding) and those camping or accessing the rivers on or through contaminated areas.

The remedial actions at the mine and mill sites have included barriers or deterrents to all-
terrain vehicle and motorcycle use, which have reduced exposures and are functioning as
designed. Although the remedial actions at the mine and mill sites were undertaken
primarily to reduce human exposures, the work performed is also expected to provide some
ecological benefits, though it is too early to determine such effects through monitoring
activities. Remedies at mine and mill sites in the Upper Basin are functioning as intended.

Remedial work at the recreational sites along the Coeur d”Alene River have largely involved
grading and capping contaminated materials, installation of site access controls, and
stabilization of adjacent eroded riverbank. Remedial actions at the Spokane River sites have
involved a combination of removing contaminated materials, capping, and installing
deterrents to recreational users. The remedies constructed at recreational sites along both
the Coeur d’Alene and Spokane Rivers are, in general, functioning as designed.

Two repositories have been designed, constructed, and operated pursuant to the 2002 OU 3
ROD to safely contain waste material and prevent the release of contaminants to surface
water, groundwater, or air in concentrations that would exceed state and/or federal
standards. The Big Creek Repository (BCR) has been in operation since 2002. The East
Mission Flats Repository (EMFR) began operation in 2009. Data indicate that the BCR has
been constructed in accordance with the 2002 OU 3 ROD and the BCR design and has
reliably contained waste material from remedial actions, as well as wastes generated by
citizens, communities, and development activities complying with the ICP. Although the
EMER has been in operation for only a short period, periodic monitoring has found no
increases in contaminants of concern in the monitoring well network. Given the short
operational time frame, monitoring will continue at the EMFR. Based on monitoring results
in the last 5 years, the operation of these repositories has prevented the release of
contaminants to surface water, groundwater, or air in concentrations that would exceed
state and/ or federal standards.

USEPA is working with USFWS and Ducks Unlimited to complete a pilot study project
establishing nearly 400 acres of clean feeding habitat for migratory and resident swans,
ducks, and other wetland bird species in the Lower Basin. The overall intent of this action is
to provide clean waterfowl feeding habitat to reduce their exposure to lead-contaminated
sediment. A portion of an agriculture-to-wetland conversion project was completed in 2007
and is functioning as intended by the ROD.

The 2002 OU 3 ROD did not identify any remedial actions for Coeur d’Alene Lake, where
large quantities of contaminated mining wastes have been deposited in lakebed sediments.
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The ROD did indicate that a management plan for the lake would be developed to focus on
riverine inputs of metals and nutrients that continue to contribute to contamination of the
lake and Spokane River. An important milestone was achieved in March 2009 when the
State of Idaho and the Coeur d’Alene Tribe completed a revision to the LMP (Idaho
Department of Environmental Quality [IDEQ] and Coeur d’Alene Tribe, 2009). Initial LMP
implementation actions have been taken and lake monitoring efforts are underway. The
effectiveness of LMP implementation will be reported in the next Five-Year Review Report.

The Trail of the Coeur d’Alenes was created by a CERCLA removal action under the
National Rails-to-Trails Act. The goals of the removal action were to contain mine-waste-
related contamination within the ROW in a manner that was protective of human health
and the environment and in compliance with applicable or relevant and appropriate
requirements (ARARs). There are numerous entities that routinely assess and inspect the
functionality of the trail as both a recreational facility and a protective barrier. The installed
barriers are being maintained and are functioning as designed.

The OU 3 remedy is currently protective of human health and the environment where
remedial actions have been taken. However, flooding and infrastructure issues may affect
remedy protectiveness. In addition, the ability of the local communities to improve and
maintain infrastructure to protect the remedy is a concern.

Next Five-Year Review

CERCLA Section 121(c) requires USEPA to perform a review of remedial actions that result
in hazardous substances, pollutants, or contaminants remaining at the Bunker Hill
Superfund Site at least every 5 years. The purpose of the review is to determine whether the
remedial actions are protective of human health and the environment. The trigger date for
completion of these reviews is 5 years after initiation of the first remedial action at the Site.
The first remedial action at the Site started in 1995. The 2000 Five-Year Review was
completed on September 27, 2000. The 2005 Five-Year Review was completed on October 24,
2005.

The next review (the fourth Five-Year Review) of the Bunker Hill Superfund Site will be
conducted within 5 years of the completion date of this 2010 Five-Year Review Report.
Consistent with previous Five Year Reviews, the next Five-Year Review Report will cover all
remedial work, monitoring, and O&M activities conducted at the Site. In addition, as stated
in the 2002 OU 3 ROD (USEPA, 2002), USEPA will continue to evaluate Coeur d”Alene Lake
conditions in the next and future Five-Year Reviews.
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TABLE ES-1
Summary of Issues — OU 1
2010 Five-Year Review, Bunker Hill Superfund Site

Issues

Affects Protectiveness (Y/N)

Current
(now to 1 year)

Future
(>1 year)

Operation and Maintenance

O&M Needs: It is not clear whether all protective barriers are being adequately maintained by property
owners or whether the barriers are able to withstand everyday use in certain locations.

House Dust Lead Concentrations

Alternative House Dust Lead Source(s): Alternative source(s) may contribute to high dust lead
concentrations that persist in some homes following completion of residential soil remediation. In many
cases, it is likely that the elevated levels can be attributed to other sources of contamination including
soils/sediments from the Coeur d’Alene River Basin where many residents recreate, hillsides within OU 1,
occupational sources, lead-based paint, and/or personal activities, occupations, or hobbies.

One-Time Interior Cleaning: Results of two pilot studies indicate that house dust lead concentrations return to
pre-cleaning levels within one year of cleaning, regardless of the cleaning method. Recent data confirm that
house dust led concentrations have achieved the community mean of 500 mg/kg and the number of homes
exceeding 1,000 mg./kg lead in house dust is declining.

Institutional Controls Program

ICP Funding and Resources: Permanent funding of the ICP is needed to ensure success of the remedy,
including consideration of adequate staff and information management support to ensure the long-term
effectiveness of the program.

Disposal of ICP Waste
Community-Fill Policy: ICP waste is being disposed of in locations outside of approved repositories.

Infrastructure

Flood Control: Flooding in the SFCDR and Pine Creek poses a threat to portions of the installed remedy.
Comprehensive flood control on the SFCDR and Pine Creek is a complex, multi-jurisdictional issue that
exceeds the expertise and regulatory authority of USEPA and IDEQ cleanup programs, and that of the local
communities.

Roads as Protective Barriers: A number of paved roads throughout all OUs are deteriorating, compromising
their ability to function as protective barriers.

Infrastructure Maintenance Funding: Infrastructure maintenance and improvements remain an issue. The
remedy relies on functioning infrastructure to be sustainable. Resources to repair and install infrastructure
have been difficult to secure by local governments.
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TABLE ES-2
Summary of Recommendations and Follow-Up Actions — OU 1
2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness (Y/N)

Proposed Current
Responsible Oversight Milestone (now to Future
Recommendations/Follow-up Actions Entity Agency Date 1 year) (>1 year)
Operation and Maintenance
O&M Needs: Develop an approach (or program) that defines how Upstream IDEQ, USEPA 12/2012 N Y
barrier integrity for all remediated properties would be maintained and Mining Group
monitored over time. (UMG),
Panhandle
Health District
(PHD), IDEQ,
USEPA

House Dust Lead Concentrations
Alternative House Dust Lead Sources: Determine whether additional PHD, IDEQ IDEQ, USEPA 12/2012 Y Y
work is needed to identify alternative lead sources, such as lead-based
paint, that may be contributing to house dust lead levels.
One-time Interior Cleaning: Evaluate need for implementation of the IDEQ, USEPA USEPA 6/2013 N Y
interior cleaning component of the remedy based in part on information
on alternative dust lead sources. Determine additional data/monitoring
needs to support one-time interior cleaning evaluation.
Institutional Controls Program
ICP Funding and Resources: Secure permanent funding for the ICP, UMG, IDEQ, IDEQ, USEPA 12/2012 N Y
including consideration of adequate staff and information management USEPA, PHD
support to manage the program, as required by the 1994 consent
decree (CD).
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TABLE ES-2
Summary of Recommendations and Follow-Up Actions — OU 1
2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness (Y/N)

Proposed Current
Responsible Oversight Milestone (now to Future
Recommendations/Follow-up Actions Entity Agency Date 1 year) (>1 year)
Disposal of ICP Waste
Community-Fill Policy: Complete the Community Fill Policy (CFP) IDEQ, USEPA IDEQ, USEPA 12/2011 N Y
currently being developed by USEPA and IDEQ for all three OUs.
Infrastructure
Flood Control: Continue working with the Basin Commission and other Local IDEQ, USEPA 12/2012 N Y
. . . Governments,
stakeholders to evaluate and plan actions relative to addressing IDEQ, USEPA
SFCDR and Pine Creek flooding that may affect cleanups. I5HD !
Roads as Protective Barriers: Continue working to develop an approach Local IDEQ, USEPA 12/2012 Y Y
. : ) . . Governments,
for addressing roads as long-term barriers in collaboration with state,
o IDEQ, USEPA,
county, and local entities.
PHD
Infrastructure Maintenance Funding: Develop appropriate institutions Govzle_rc;\cna:lents IDEQ, USEPA 12/2012 N Y
and funding mechanisms to finance and oversee stewardship activities. IDEQ, PHD !
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TABLE ES-3
Summary of Issues — OU 2
2010 Five-Year Review, Bunker Hill Superfund Site

Affects Protectiveness (Y/N)

Current Future

Issues (now to 1 year) (>1 year)
Operation and Maintenance
0O&M Needs: Funding and coordination among the State of Idaho O&M program, ICP, local governments and N Y
utility districts, and property owners is critical to ensuring that sufficient O&M occurs to preserve the remedy.
Smelterville Flats
Community-Fill Policy: ICP waste is being disposed of in locations outside of approved repositories. N Y
Page Pond
Environmental Monitoring: Although a Page area sampling and analysis plan is under development, a long- N Y
term environmental monitoring program has not yet been established.
0&M: O&M manuals are under development but not yet completed for the closed portion of Page Repository, Y Y
the operating portion of Page Repository, or the completed remedial actions.
Bunker Creek
Bunker Creek Culverts: The lower Bunker Creek culverts, including the I-90 box culvert, were determined to N Y
be undersized for accommodating a 100-year flood event.
UPRR ROW Remedial Action in the Box
Portions of the barrier along the trail have degraded or been compromised. Y Y
Milo Gulch
AMD Discharge at Reed and Russell Adits: Near Reed Landing, adit drainage flows into an old surface water Y Y
channel and into the buried historical 4-foot x 4-foot structure, and eventually daylights onto a soil/tailings
slope. Slope instability or erosion may occur as a result of this flow.
A-4 Gypsum Pond
A-4 Contaminant Release: Groundwater level measurements indicate that groundwater periodically rises to Y Y

above the bottom of the Gypsum Pond, in direct contact with tailings.
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TABLE ES-3
Summary of Issues — OU 2
2010 Five-Year Review, Bunker Hill Superfund Site

Affects Protectiveness (Y/N)

Current Future

Issues (now to 1 year) (>1 year)
Institutional Controls Program
ICP Funding and Resources: Permanent funding of the ICP is needed to ensure success of the remedy, N Y
including consideration of adequate staff and information management support.. At this time, permanent
funding for the OU 2 ICP has not been secured.
Infrastructure
Flood Control: Flooding in the SFCDR and Pine Creek poses a threat to portions of the installed remedy. N Y
Comprehensive flood control on the SFCDR and Pine Creek is a complex, multi-jurisdictional issue that
exceeds the expertise and regulatory authority of the USEPA and IDEQ cleanup programs, and that of the
local communities.
Roads as Protective Barriers: A number of paved roads throughout all OUs are deteriorating, compromising Y Y
their ability to function as protective barriers.
Infrastructure Maintenance Funding: Infrastructure maintenance and improvements remain an issue. The N Y

remedy relies on functioning infrastructure to be sustainable. Resources to repair and install infrastructure
have been difficult to secure by local governments.
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TABLE ES-4
Summary of Recommendations and Follow-Up Actions — OU 2
2010 Five-Year Review, Bunker Hill Superfund Site

Recommendations/Follow-up Actions

Responsible
Entity

Oversight
Agency

Proposed
Milestone
Date

Follow-up Actions:
Affects Protectiveness

(YIN)

Current
(now to
1 year)

Future
(>1 year)

Operation and Maintenance

O&M Needs: The State of Idaho should continue to work with the
different entities to ensure the appropriate O&M is conducted.
Investigate development and designation of a central O&M
coordinating entity for all remedy-specific O&M. Develop dedicated
funding sources to ensure responsible implementation of O&M.

IDEQ, USEPA

IDEQ, USEPA

12/2011

Smelterville Flats

Community-Fill Policy: Complete the CFP currently being developed
by USEPA and IDEQ for all three OUs.

IDEQ, USEPA

IDEQ, USEPA

12/2012

Page Pond

Environmental Monitoring: Continue to work with the site-wide water
quality monitoring program (i.e., forthcoming revised Basin
Environmental Monitoring Plan) to integrate special considerations at
the Page Pond.

O&M: Continue to develop a comprehensive O&M and Site Closure
Plan for the Page Repository.

UMG, IDEQ,
USEPA

IDEQ, PHD, UMG

IDEQ, USEPA

IDEQ, USEPA

6/2011

4/2011

Bunker Creek

Bunker Creek Culverts: Continue working with the Basin Commission
and other stakeholders to evaluate and plan actions relative to
addressing SFCDR and Pine Creek flooding issues.

Local
Governments

IDEQ, USEPA

12/2012

UPRR ROW Remedial Action in the Box

USEPA will work with UPRR so that O&M obligations defined in the
CD are met to ensure the integrity and protectiveness of the installed
barriers. USEPA will rely on oversight assistance from PHD and IDEQ
to ensure that appropriate O&M actions are taken.

UPRR

IDEQ, PHD
USEPA

12/2010
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TABLE ES-4
Summary of Recommendations and Follow-Up Actions — OU 2
2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness

(Y/IN)
Proposed Current
Responsible Oversight Milestone (now to Future
Recommendations/Follow-up Actions Entity Agency Date 1 year) (>1 year)

Milo Gulch
AMD Discharge at Reed and Russell Adits: Continue USEPA USEPA 12/2010 Y Y
discussions/negotiations with the mine owner to redirect the adit flows
in the Milo drainage to the CTP for treatment. Subsequent to
redirection of the adit flows, evaluate stability of the 4-foot x 4-foot
structure.
A-4 Gypsum Pond
A-4 Contaminant Release: Determine whether additional measures SMC IDEQ, USEPA 12/2011 N Y
should be undertaken to reduce the potential for contaminant migration
from the gypsum to groundwater in accordance with the remedy
objective as described in the remedial design report (RDR).
Institutional Controls Program
ICP Funding and Resources: Secure permanent funding for the ICP, IDEQ, USEPA, IDEQ, USEPA 12/2012 N Y
including consideration of adequate staff and information management PHD
support to ensure the long-term effectiveness of the program.
Infrastructure
Flood Control: Continue working with the Basin Commission and other Local IDEQ, USEPA 12/2012 N Y
stakeholders to evaluate and plan actions relative to addressing Governments,
SFCDR and Pine Creek flooding that may affect cleanups. IDEQ, USEPA,

PHD
Roads as Protective Barriers: Continue working to develop an Local IDEQ, USEPA 12/2012 Y Y
approach for addressing roads as long-term barriers in collaboration Governments,
with state, county, and local entities. IDEQ, USEPA,

PHD
Infrastructure Maintenance Funding: Develop appropriate institutions Local IDEQ, USEPA 12/2012 N Y
and funding mechanisms to finance and oversee stewardship Governments,
activities. IDEQ, PHD
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TABLE ES-5
Summary of Issues — OU 3
2010 Five-Year Review, Bunker Hill Superfund Site

Affects Protectiveness (Y/N)

Current Future

Issues (now to 1 year) (>1 year)
Operation and Maintenance
O&M Needs: It is not clear whether all protective barriers are being adequately maintained by property N Y
owners or whether the barriers are able to withstand everyday use in certain locations.
Lead Health Intervention Program
Dust Intervention Protocol: The dust intervention protocol in the 2002 OU 3 ROD is not being implemented N Y
Institutional Controls Program
ICP Funding and Resources: Adequate funding of the ICP is needed to ensure success of the remedy, N Y
including consideration of sufficient staff and information management.
Community-Wide Lead Remedial Action Objective (RAO): The lack of a community-wide lead RAO poses N Y
disposal challenges for ICP implementation in the Basin.
Disposal of Wastes from Human Health Remedial Actions
Community-Fill Policy: ICP waste is being disposed of in locations outside of approved repositories. N Y
Infrastructure
Flood Control: Flooding on the SFCDR and Pine Creek poses a threat to portions of the installed remedy. N Y
Comprehensive flood control on the SFCDR and Pine Creek is a complex, multi-jurisdictional issue that
exceeds the expertise and regulatory authority of USEPA and IDEQ cleanup programs, and that of the local
communities.
Roads as Protective Barriers: A number of paved roads throughout all OUs are deteriorating, compromising Y Y
their ability to function as protective barriers.
Infrastructure Maintenance Funding: Infrastructure maintenance and improvements remain an issue. The N Y

remedy relies on functioning infrastructure to be sustainable. Resources to repair and install infrastructure
have been difficult to secure by local governments.
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TABLE ES-5
Summary of Issues — OU 3
2010 Five-Year Review, Bunker Hill Superfund Site

Affects Protectiveness (Y/N)

Current Future

Issues (now to 1 year) (>1 year)
Upper Basin Mine and Mill Sites
Mine and Mill Site O&M: O&M of the mine and mill sites where remedial actions have been completed is not Y Y
formally conducted.
Rex Site Contaminant Release: Rex Creek upstream from the remedial action and the Rex Adit flow infiltrate Y Y
into the subsurface prior to entering the diversion channel. Infiltrating water could be contacting contaminated
materials and transporting dissolved metals into Rex Creek. Significant differences in dissolved metal
concentrations have been observed as part of the remedial action effectiveness monitoring. Possible
solutions could be lining portions of the diversion channel.
Repositories
Long-Term Disposal Need from ICP: The timing and waste volumes from ICP-regulated activities needing to N Y
be placed in repositories should be better quantified.
Long-Term Disposal Need from Remedial Actions : The timing and waste volumes from remedial actions N Y
needing to be placed in repositories should be better quantified.
Coeur d’Alene Lake
Lake Management Plan Implementation: Management of land-use activities to prevent the acceleration of N Y
eutrophication under the LMP is necessary to minimize the potential release of metals from contaminated
sediments.
UPRR ROW Removal Action
UPRR Barrier Protectiveness: Asphalt buckling will need continued monitoring. N Y
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TABLE ES-6
Summary of Recommendations and Follow-Up Actions — OU 3
2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness (Y/N)

Proposed Current
Responsible Oversight Milestone (now to Future
Recommendations/Follow-up Actions Entity Agency Date 1 year) (>1 year)
Operation and Maintenance
0O&M Needs: Develop an approach (or program) that defines how IDEQ, PHD, IDEQ, USEPA 12/2012 N Y
barrier integrity for all remediated properties would be maintained and USEPA
monitored over time.
Lead Health Intervention Program
Program Implementation: Determine whether an alternative approach IDEQ, PHD, IDEQ, USEPA 12/2012 N Y
to the 2002 OU 3 ROD’s dust intervention protocol can be established USEPA
and implemented.
Institutional Controls Program
ICP Funding and Resources: Secure adequate funding of the ICP to IDEQ, PHD, IDEQ, USEPA 12/2012 N Y
ensure success of the remedy, including consideration of sufficient staff USEPA
and information management support to ensure the long-term
effectiveness of the program.
Community-Wide Lead RAO: Determine whether a community-wide IDEQ, PHD, IDEQ, USEPA 12/2012 N Y
lead level is needed for the Basin. If so, determine the appropriate level USEPA
and how it would be used.
Disposal of Wastes from Human Health Remedial Actions
Community-Fill Policy: Complete CFP currently being developed by IDEQ, USEPA IDEQ, USEPA 12/2012 N Y
USEPA and IDEQ.
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TABLE ES-6
Summary of Recommendations and Follow-Up Actions — OU 3
2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness (Y/N)

Proposed Current
Responsible Oversight Milestone (now to Future
Recommendations/Follow-up Actions Entity Agency Date 1 year) (>1 year)
Infrastructure
Flood Control: Continue working with the Basin Commission and other Local IDEQ, USEPA 12/2012 N Y
. ) . Governments,
stakeholders to evaluate and plan actions relative to addressing IDEQ, USEPA
SFCDR and Pine Creek flooding that may affect cleanups. I5HD !
Roads as Protective Barriers: Continue working to develop an approach Local IDEQ, USEPA 12/2012 Y Y
. L : . Governments,
for addressing roads as long-term barriers in collaboration with state,
e IDEQ, USEPA,
county, and local entities.
PHD
Local IDEQ, USEPA 12/2012 N Y
Infrastructure Maintenance Funding: Develop appropriate institutions Governments,
and funding mechanisms to finance and oversee stewardship activities. IDEQ, USEPA,
PHD
Upper Basin Mine and Mill Sites
Mine and Mill Site O&M: Coordinate with responsible entities to formally BLM, IDEQ, BLM, IDEQ, 10/2011 Y Y
implement O&M at mine and mill sites with completed remedial actions. USEPA USEPA
Rex Site Contaminant Release: Mitigate the infiltration of Rex Creek BLM, IDEQ, BLM, IDEQ, 10/2011 Y Y
and the Rex Adit flow upgradient from the remedial action. USEPA USEPA
Repositories
Long-Term Disposal Need from ICP: Establish process with community PHD, IDEQ IDEQ, USEPA 12/2011 N Y
planners to identify timing and quantity of waste soils to be hauled to
repositories from ICP-regulated activities
Long-Term Disposal Need from Remedial Actions: Establish process IDEQ, USEPA IDEQ, USEPA 12/2011 N Y
with remedial design teams and long-term planners to identify waste
guantities and timing associated with remedial actions.
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TABLE ES-6
Summary of Recommendations and Follow-Up Actions — OU 3
2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness (Y/N)

Proposed Current
Responsible Oversight Milestone (now to Future
Recommendations/Follow-up Actions Entity Agency Date 1 year) (>1 year)
Clean Waterfow! Feeding Area/Agriculture-to-Wetland Conversion
Easement Transfer: Transfer the easement interest to the State of USEPA - 6/2011 N N
Idaho. The State will accept the transfer, without cost to Idaho, to a
third-party conservation organization (Ducks Unlimited, Inc.)
Coeur d’Alene Lake
LMP Implementation: Continue LMP implementation activities and lake Tribe, State USEPA 11/2015 N Y
monitoring efforts.
UPRR ROW Removal Action
UPRR Barrier Protectiveness: Continue monitoring the barrier and UPRR Coeur d'Alene Ongoing N Y
conduct maintenance as needed. Tribe, State of
Idaho
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Five-Year Review Summary Form

SITE IDENTIFICATION

Site name (from WasteLAN): Bunker Hill Mining and Metallurgical Complex

USEPA ID (from WasteLAN): IDD048340921

Region: 10 States: Idaho & Counties: Shoshone, Kootenai, Benewah Counties in
Washington: Idaho, and Spokane County in Washington

NPL status: MW Final O Deleted O Other (specify)
Remediation status (choose all that apply): B Under Construction B Operating O Complete
Multiple OUs?* ®m YES 0O NO Construction completion date: 1

Has site been put into reuse? O YES O NO —+ Portions of the site have been put into reuse.

REVIEW STATUS

Lead agency: m  USEPA O State O Tribe O Other Federal Agency

Author name: USEPA Region 10

Author title: Author affiliation:

Review period:**5/1/2005 to 4/1/2010

Date(s) of site inspection: OU 3 - 3/22/2010, 5/14/2010; OU 2 - 9/2009, 2/25/2010

Type of review:
W Post-SARA O Pre-SARA O NPL-Removal only
O Non-NPL Remedial Action Site O NPL State/Tribe-lead

O Regional Discretion

Review number: 0O 1 (first) O 2 (second) M 3 (third) O Other (specify)

Triggering action:
O Actual RA Onsite Construction at OU #____ O Actual RA Start at OU#
O Construction Completion W Previous Five-Year Review Report

O Other (specify)

Triggering action date (from WasteLAN): 09/27/2000

Due date (five years after triggering action date): 10/24/2010

* [*OU" refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]
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Issues:

See Executive Summary Tables ES-1, ES-3, and ES-5.
Recommendations and Follow-up Actions:

See Executive Summary Tables ES-2, ES-4, and ES-6.
Protectiveness Statements:

Operable Unit 1

The remedy currently being implemented in OU 1 is expected to be protective of human health and the
environment where response actions have already been taken, provided that follow-up action identified in Table
ES-2 are implemented. Exposure pathways that could result in unacceptable risks are being controlled or
addressed in locations where remedial work has been completed. There are some homes where interior house
dust lead concentrations remain high. The need to identify alternative lead sources, such as lead-based paint, will
be evaluated. Based, in part, on information related to alternative lead sources, a determination will be made
related to the need to implement the interior cleaning component of the OU 1 remedy.

Although the selected remedy has not been fully implemented, it is nearly complete and data indicate that the
remedy is functioning as intended by the 1991 OU 1 ROD (USEPA, 1991). As remediation nears completion, soil
and house dust lead concentrations have declined, lead intake rates have been substantially reduced, blood lead
levels have achieved their RAOs, and the ICP has been established and is operating. House dust lead levels
have declined to below the 500-mg/kg site-wide average RAO. However, in 2008, 5 percent of sampled homes in
OU 1 exhibited interior dust lead concentrations greater than 1,000 mg/kg. The 1991 OU 1 ROD contemplates a
one-time cleaning of homes exhibiting lead dust concentration above 1000 mg/kg. The 1990 and 2000 interior
cleaning pilot studies concluded that one-time residential interior cleaning is likely not a sustainable remedy for
homes with house dust equal to or greater than 1,000 mg/kg lead.

Although the OU 1 remedy is currently protective of human health and the environment where remedial actions
have been taken, it is possible that flooding and infrastructure issues may affect remedy protectiveness. In
addition, the ability of the local communities to improve and maintain infrastructure to protect the remedy is a
concern. Provision of a long-term ICP repository is essential to the continued performance of the installed human
health barriers.

In 2008, USEPA initiated efforts to identify actions needed to augment the remedial actions taken in OU 1
residential and community areas to improve their long-term sustainability. At the time of the release of this review,
a Proposed Plan outlining the elements of a ROD Amendment for the Upper Basin portion of the Site, which
includes actions to augment the OU 1 remedy, has been released for public review and comment (USEPA,
2010a). Upon the completion of the comment period, USEPA will evaluate the comments received and
subsequently issue a ROD Amendment for the Upper Basin portion of the Site.

Operable Unit 2

The remedy currently being implemented in OU 2 is expected to be protective of human health and the
environment where response actions have already been taken, provided that follow-up actions identified in Table
ES-4 are implemented. In the interim, exposure pathways that could result in unacceptable risks are being
controlled or addressed in locations where remedial work has been completed.

In 1995, with the bankruptcy of the Site’'s major PRP, USEPA and the State of Idaho defined a path forward for
phased remedy implementation in OU 2. Phase | of remedy implementation includes extensive source removal
and stabilization efforts, demolition activities, community development initiatives, development and
implementation of the ICP, land use development support, and public health response actions. Phase | also
includes investigations to provide the necessary information to resolve long-term water quality issues, including
technology assessments and pilot studies, and evaluation of the success of source control efforts. Interim control
and treatment of contaminated water and AMD is also included in Phase | of remedy implementation.

Phase | remedies have removed and consolidated over 2.8 million cubic yards (cy) of contaminated waste onsite
in engineered closure areas (the Smelter and CIA closures; see Section 4, Table 4-1). The use of geomembrane
cover systems on these closure areas effectively removes these contaminated wastes from direct contact by
humans and biological receptors. Consolidating these wastes in engineered closures also substantially reduces
the exposure pathway to the surface water and groundwater environment in comparison to pre-remediation Site
conditions.

Also, as summarized in Table 4-1, over 800 acres of property within OU 2 have been capped to eliminate direct
contact with residual contamination that remains in place within some areas of OU 2. In addition, the revegetation
work conducted as part of the Phase | remedial actions has substantially controlled erosion and has significantly
improved the visual aesthetics of OU 2. The success of the Phase | revegetation efforts is providing improved
habitat for wildlife that was largely absent for decades in many areas of the hillsides and Smelterville Flats.

All of these efforts have reduced or eliminated the potential for humans to have direct contact with soil/source
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contaminants, have reduced opportunities for transport of contaminants by surface water and air, and are
expected to provide surface and groundwater quality improvements over time throughout the Site. Responsibility
for O&M of OU 2 Phase | remedial actions has been transferred to the State of Idaho upon completion of the
remedies and development of area-specific O&M manuals.

In 2008, USEPA initiated efforts to identify actions needed to augment the remedial actions taken in OU 2,
building on information produced during evaluations of Phase | remedial actions. Results of the evaluation of
Phase | source control and removal activities to meet human health and ecological water quality goals have been
incorporated into the 2010 FFS (see Section 2.7 for more information on the FFS).

An SSC Amendment that allows for the full implementation of the 2001 OU 2 ROD Amendment needs to be
negotiated and signed. Time-critical components of this ROD amendment were implemented to prevent
catastrophic failure of the CTP and discharges of AMD to Bunker Creek and the SFCDR. Until an SSC
amendment is signed, however, control and treatment of AMD and its impact on water quality will continue to be
an issue.

The OU 2 remedy is currently protective of human health and the environment where remedial actions have been
taken. However, flooding and infrastructure issues may affect remedy protectiveness. In addition, the ability of the
local communities to improve and maintain infrastructure to protect the remedy is a concern. Provision of a long-
term ICP repository is essential to the continued performance of the installed human health barriers.

Operable Unit 3

The remedy currently being implemented in OU 3 is expected to be protective of human health and the
environment where response actions have already been taken, provided that follow-up actions identified in Table
ES-6 are implemented. In the interim, most exposure pathways that could result in unacceptable risks are being
controlled or addressed in locations where remedial work has been completed. There are some locations where
interior house dust lead concentrations remain high. Monitoring of these areas will continue in order to determine
whether these levels decrease as anticipated as exterior cleanup actions progress toward completion.

The remedy included in the 2002 OU 3 ROD is an interim remedy. The interim remedy is not expected to be
completely protective of the human health and the environment when fully implemented because additional
actions will be needed to fully protect human and environmental resources. In 2008, USEPA initiated efforts to
amend the RODs for the Upper Basin portion of the Site in order to better define actions needed to protect water
quality and human and ecological receptors in the Upper Basin. The Upper Basin refers to areas of mining related
contamination along the SFCDR, its tributaries, and the Bunker Hill Box. This effort also included efforts to identify
actions needed to augment the remedial actions taken in Basin residential and community areas to improve their
long-term sustainability. At the time of the release of this review, a Proposed Plan outlining the elements of the
ROD Amendment has been released for public review and comment (USEPA, 2010a). Upon the completion of
the comment period, USEPA will evaluate the comments received and subsequently issue a ROD Amendment for
the Upper Basin portion of the Site.

Sediment contaminated by mine waste continues to be transported throughout the SFCDR, including some of its
tributaries, and the mainstem of the Coeur d’Alene River. Exposure to these contaminated sediments poses
health risks to people recreating in the Lower Basin as well as waterfowl in the Lower Basin. Because of the
significant recontamination potential in the Lower Basin due to flooding and other issues, USEPA is conducting
studies to evaluate Lower Basin contaminated sediment transport issues prior to making or implementing
additional remedy decisions in the Lower Basin. The focus of USEPA’s ongoing work in the Lower Basin is to fill
data gaps and to refine the Enhanced Conceptual Site Model (ESCM; CH2M HILL, 2010), including sediment
transport modeling that will help guide effective decision-making regarding future remedial actions in the Lower
Basin. The ECSM currently shows that the largest portion of contaminated sediments being transported in the
Coeur d’Alene River are re-entrained sediments from the banks and bed of the river in the Lower Basin that are
mobilized, transported, and deposited during flood events. USEPA, through a collaborative process, is embarking
on the planning process to address these issues in the Lower Basin. The Lower Basin evaluations will likely result
in the issuance of a Lower Basin ROD Amendment at a future date.

Significant progress has been made in cleaning up properties and ROWSs in Basin residential and community
areas, with nearly 2,600 properties and ROWSs having been remediated by the end of 2009 (roughly 2,900
properties and ROWSs are projected to be completed by the end of the 2010 construction season). The ICP was
established and became operational in the Basin in 2007. Although the remedial action in Basin residential and
community areas has not been fully implemented, environmental data indicate that the remedy is, in general,
functioning as intended by the 2002 OU 3 ROD. As property remediation progresses, soil and house dust lead
concentrations are declining, lead intake rates have been substantially reduced, and blood lead levels have
declined. Overall trends show reductions in interior dust and lead concentrations and loading rates, but there are
still residences where interior lead levels remain high (greater than 1,000 mg/kg). Annual house dust sampling will
continue in OU 3 to monitor dust trends in homes as remedial actions continue. This sampling effort will aid in
determining whether overall interior dust trends continue to decline in Basin communities and whether the
occurrences of residences with high lead levels also decline in response to the remedial actions implemented.
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Blood-lead screening will also continue to be offered annually to identify at-risk children and provide feedback on
the effectiveness of cleanup efforts.

In addition to cleanup work in the residential and community areas of OU 3, remedial work has also been
completed at a number of mine and mill sites in the Upper Basin as well as at recreational sites along the Coeur
d’Alene and Spokane Rivers. These remedial actions were undertaken primarily to reduce human exposures to
site contaminants from people accessing mine and mill sites for recreational purposes (all-terrain-vehicle and
motorcycle riding) and those camping or accessing the rivers on or through contaminated areas.

The remedial actions at the mine and mill sites have included barriers or deterrents to all-terrain vehicle and
motorcycle use, which have reduced exposures and are functioning as designed. Although the remedial actions at
the mine and mill sites were undertaken primarily to reduce human exposures, the work performed is also
expected to provide some ecological benefits, though it is too early to determine such effects through monitoring
activities. Remedies at mine and mill sites in the Upper Basin are functioning as intended.

Remedial work at the recreational sites along the Coeur d’Alene River have largely involved grading and capping
contaminated materials, installation of site access controls, and stabilization of adjacent eroded riverbank.
Remedial actions at the Spokane River sites have involved a combination of removing contaminated materials,
capping, and installing deterrents to recreational users. The remedies constructed at recreational sites along both
the Coeur d’Alene and Spokane Rivers are, in general, functioning as designed.

Two repositories have been designed, constructed, and operated pursuant to the 2002 OU 3 ROD to safely
contain waste material and prevent the release of contaminants to surface water, groundwater, or air in
concentrations that would exceed state and/or federal standards. The Big Creek Repository (BCR) has been in
operation since 2002. The East Mission Flats Repository (EMFR) began operation in 2009. Data indicate that the
BCR has been constructed in accordance with the 2002 OU 3 ROD and the BCR design and has reliably
contained waste material from remedial actions, as well as wastes generated by citizens, communities, and
development activities complying with the ICP. Although the EMFR has been in operation for only a short period,
periodic monitoring has found no increases in contaminants of concern in the monitoring well network. Given the
short operational time frame, monitoring will continue at the EMFR. Based on monitoring results in the last 5
years, the operation of these repositories has prevented the release of contaminants to surface water,
groundwater, or air in concentrations that would exceed state and/or federal standards.

USEPA is working with USFWS and Ducks Unlimited to complete a pilot study project establishing nearly 400
acres of clean feeding habitat for migratory and resident swans, ducks, and other wetland bird species in the
Lower Basin. The overall intent of this action is to provide clean waterfowl feeding habitat to reduce their exposure
to lead-contaminated sediment. A portion of an agriculture-to-wetland conversion project was completed in 2007
and is functioning as intended by the ROD.

The 2002 OU 3 ROD did not identify any remedial actions for Coeur d’Alene Lake, where large quantities of
contaminated mining wastes have been deposited in lakebed sediments. The ROD did indicate that a
management plan for the lake would be developed to focus on riverine inputs of metals and nutrients that
continue to contribute to contamination of the lake and Spokane River. An important milestone was achieved in
March 2009 when the State of Idaho and the Coeur d’Alene Tribe completed a revision to the LMP (Idaho
Department of Environmental Quality [IDEQ] and Coeur d'Alene Tribe, 2009). Initial LMP implementation actions
have been taken and lake monitoring efforts are underway. The effectiveness of LMP implementation will be
reported in the next Five-Year Review Report.

The Trail of the Coeur d’Alenes was created by a CERCLA removal action under the National Rails-to-Trails Act.
The goals of the removal action were to contain mine-waste-related contamination within the ROW in a manner
that was protective of human health and the environment and in compliance with applicable or relevant and
appropriate requirements (ARARSs). There are numerous entities that routinely assess and inspect the
functionality of the trail as both a recreational facility and a protective barrier. The installed barriers are being
maintained and are functioning as designed.

The OU 3 remedy is currently protective of human health and the environment where remedial actions have been
taken. However, flooding and infrastructure issues may affect remedy protectiveness. In addition, the ability of the
local communities to improve and maintain infrastructure to protect the remedy is a concern.
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1 Introduction

The U.S. Environmental Protection Agency (USEPA) Region 10 has completed its third site-
wide review of the Bunker Hill Mining and Metallurgical Complex Superfund Facility (the
“Bunker Hill Superfund Site” or “Site”) located within northern Idaho, sections of the Coeur
d’Alene Reservation, and northeastern Washington. The Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Section 121(c) requires USEPA to
perform a review of remedial actions that result in hazardous substances, pollutants, or
contaminants remaining at the Site at least every 5 years. The purpose of the review is to
determine whether the remedial actions are protective of human health and the
environment. Projects implemented with Clean Water Act (CWA) funds are outside the
scope of this review.

This Five-Year Review Report documents the methods, findings, and conclusions of the
third (2010) site-wide review of the Bunker Hill Superfund Site remedies and identifies
issues found during the review and recommendations to address them. The text and
summary tables in this Executive Summary provide an overview of the entire Five-Year
Review Report. This section provides an overview of the Five-Year Review statutory
requirements, the process for conducting this review, and the relevant guidance and
decision documents that were used in preparing this report.

The remainder of the report is organized as follows:

Section 2: Site Background

Section 3: Review of Selected Remedies for Operable Unit 1
Section 4: Review of Selected Remedies for Operable Unit 2
Section 5: Review of Selected Remedies for Operable Unit 3
Section 6: Actions, Issues, and Recommendations

Section 7: Statement of Protectiveness

Section 8: Next Five-Year Review

Section 9: References

1.1 Statutory Requirements

USEPA has prepared this Five-Year Review Report pursuant to CERCLA §121 and the
National Oil and Hazardous Substances Contingency Plan (NCP). CERCLA §121 states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial actions no less often than each five years after the initiation of such
remedial action to assure that human health and the environment are being
protected by the remedial action being implemented. In addition, if upon such
review it is the judgment of the President that action is appropriate at such site in
accordance with section [104] or [106], the President shall take or require such action.
The President shall report the Congress a list of facilities for which such review is
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required, the results of all such reviews, and any actions taken as a result of such
reviews.

USEPA interpreted this requirement further in the NCP (40 Code of Federal Regulations
[CFR] §300.430(f)(4)(ii)), which states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than
every five years after the initiation of the selected remedial action.

Because some of the remedies implemented at the Bunker Hill Superfund Site resulted in
hazardous substances remaining onsite above levels that allow for unlimited use and
unrestricted exposure, Five-Year Reviews of the Site must be completed to meet the above
statutory requirements.

The first (2000) Five-Year Review of the Bunker Hill Superfund Site remedies resulted in
two separate Five-Year Review Reports: one for Operable Unit (OU) 1 (USEPA, 2000c) and
the other for OU 2 (USEPA, 2000b). USEPA published these reports in September 2000,
approximately 5 years after initiation of the first remedial action at the Site. The second
(2005) Five-Year Review evaluated the remedy performance of OUs 1 and 2 and provided
the first evaluation for OU 3 (USEPA, 2005). This third (2010) Five-Year Review evaluates
the remedy performance for implemented remedial actions in all three OUs.

1.2 Five-Year Review Process

This 2010 Five-Year Review was conducted by the USEPA Region 10 Bunker Hill/ Coeur
d’Alene team and their contractor CH2M HILL, and the Idaho Department of
Environmental Quality (IDEQ) and their contractor TerraGraphics. Sections of this report
were contributed by the Panhandle Health District (PHD), the Coeur d'Alene Tribe, the U.S.
Fish and Wildlife Service (USFWS), the U.S. Forest Service (USFS), the Idaho Department of
Fish and Game (IDFG), the U.S. Army Corps of Engineers (USACE), and the U.S. Bureau of
Land Management (BLM).

The review was conducted and the report prepared in accordance with USEPA guidance
(USEPA, 2001d) and site-specific conditions at the Bunker Hill Superfund Site. The review
process and preparation of this report included a number of steps, as described in following
subsections.

1.2.1 Information Gathering

The first step included gathering site-related information from the following sources:

e Review of the three reports for the first two Five-Year Reviews (USEPA, 2000b, 2000c,
2005);

e Review of remedies selected in the Site Records of Decision (RODs), as amended or
modified (see Section 1.3.1);

e Review and assessment of relevant monitoring data and remedy completion reports,
including Potentially Responsible Party (PRP) reports;
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e Review of operation and maintenance (O&M) records;
¢ Onsite inspections;
e Interviews with various individuals familiar with specific remedial activities; and

e Public notification and request for input for this 2010 Five-Year Review.

1.2.2 Technical Assessment

The second step was to use the information gathered from the first step and conduct a
technical assessment of remedy performance and conformance with ROD requirements,
performance standards, and cleanup goals.

The technical assessment included evaluating the following three key questions for each
remedial action or activity that is under construction, operating, completed, or in the case of
many OU3 remedial actions or activities, to be completed in the future:

¢ Question A: Is the remedy functioning as intended by the decision documents (e.g.,
RODs and Explanation of Significant Differences [ESD] documents)?

¢ Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial
action objectives (RAOs) used at the time of remedy selection still valid?

¢ Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

After evaluation of the above three questions, answers were documented in the Five-Year
Review Report.

1.2.3 Issues and Recommended Follow-up Actions

The third step was to identify and document any issues and/or recommended follow-up
actions required for each remedial action or activity. This included determining whether the
issue or follow-up action would affect the protectiveness of the remedy within the next year
(current) or in the future (more than one year). In certain cases, a determination was made
that an issue or follow-up action was not currently affecting the remedy, but, if not dealt
with in the future, it could affect long-term remedy protectiveness.

For example, the OU 2 hillsides remedy is currently performing as expected consistent with
the decision documents, but if adverse impacts from off-road vehicle use are not controlled,
protectiveness of the hillsides remedy in the future could be compromised.

Another example is the OU 2 biomonitoring program. Because the 1992 OU 2 ROD goals
(USEPA, 1992) did not include protectiveness of ecological receptors, the OU 2 biological
monitoring issues and follow-up actions indicate that monitoring results do not affect
current remedy protectiveness. However, because additional OU 2 remedial actions may be
considered within the context of site-wide ecological goals, the biological monitoring results
may affect the protectiveness of the remedy in the future.

This step also included identifying the entities responsible for conducting and overseeing
each follow-up action, and when these actions are to be completed.
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1.2.4 Determining Remedy Protectiveness for Each Operable Unit

The next step was to determine the remedy protectiveness of each operable unit at the Site.
In general, if the answers to the above Questions A, B, and C were yes, yes, and no,
respectively, then the remedy was considered protective. However, if the answers to the
three questions were other than yes, yes, and no, depending on the elements that affect each
question, the remedy may be one of the following;:

Protective;
e Protective once the remedy is completed;

e Protective in the short term (current to 1 year); however, in order for the remedy to be
protective in the long term (greater than 1 year), follow-up actions need to be taken;

¢ Not protective, unless the following action(s) are taken in order to ensure protectiveness;
or

e Of undetermined protectiveness until further information is obtained.

Even if there is a need to conduct further actions, it does not mean that the remedy is not
protective. Normally, the remedy is considered not protective if:

¢ Animmediate threat is present (e.g., exposure pathways that could result in
unacceptable risks are not being controlled);

e Migration of contaminants is uncontrolled and poses an unacceptable risk to human
health or the environment;

e Potential or actual exposure is clearly present or there is evidence of exposure (e.g.,
institutional controls are not in place or not enforced and exposure is occurring); or

¢ The remedy cannot meet a new cleanup level and the previous cleanup level is outside
the risk range.

1.2.5 Community Involvement

An iterative step in the Five-Year Review process was to involve community members and
other interested parties in the process and provide an opportunity to receive their input. The
public was initially notified that USEPA was conducting a site-wide Five-Year Review
began in February 2010. General public notification was accomplished through fact sheets,
the Coeur d’Alene Basin Bulletin, the USEPA Region 10 website

(http:/ /yosemite.epa.gov/R10/ CLEANUP.NSF/sites /bh), and local newspaper
advertisements. Direct notification was accomplished via e-mails and presentations to a
number of organizations including the Coeur d”Alene Basin Environmental Improvement
Project Commission (Basin Commission), the Commission’s Technical Leadership Group
(TLG), and the Commission’s Citizens Coordinating Council (CCC).

Under USEPA’s Five-Year Review Guidance, a public review of the draft report is not
required, and USEPA opted not to provide a public comment period for the draft 2010 Five-
Year Review Report. However, USEPA requested public input on any issues that should be
included in the 2010 Five-Year Review. In response, USEPA received one written public
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comment regarding the Central Treatment Plant’s sludge pond located on the Central
Impoundment Area, which is addressed in Sections 4.3.6 and 4.3.10 of this document.

The conclusions of this Five-Year Review process are summarized in this final report along
with issues and recommendations for future actions to be taken at the Site, a statement of
the level of protectiveness of Site remedies, and a schedule for the next Five-Year Review.

1.3 Relevant Guidance and Decision Documents

1.3.1 Guidance and Decision Documents

The USEPA guidance document titled Comprehensive Five-Year Review Guidance (USEPA,
2001d) was used for the preparation of this Five-Year Review Report. The key USEPA
decision documents relevant to the Site’s Selected Remedies include the three Site RODs and
the remedy change documents that were prepared as the OU 2 remedy was being
implemented. Under CERCLA, as amended, remedy changes are required to be formally
documented either in an amendment to the ROD or in an ESD. The USEPA decision
documents that define the selected remedies for the Site are as follows:

e Record of Decision, Bunker Hill Mining and Metallurgical Complex, Residential Soils (OU 1),
Shoshone County, Idaho, August 1991 (USEPA, 1991).

e Record of Decision, Bunker Hill Mining and Metallurgical Complex, Non-Populated Areas,
Shoshone County, Idaho, September 1992. This document is for OU 2 (USEPA, 1992).

o Amendment to the Record of Decision for the Bunker Hill Mining and Metallurgical Complex
(Non-Populated Areas) Superfund Site, September 3, 1996. This OU 2 document updates
the remedy for Principal Threat Materials (PTMs) from stabilization to containment to
promote remedy cost-effectiveness (USEPA, 1996a).

e Explanation of Significant Differences for Revised Remedial Actions at the Bunker Hill
Superfund Site, Shoshone County, Idaho: There were two separate ESD documents,
published in January 1996 and April 1998, which document the revisions to 19 separate
remedial actions in OU 2. The revisions were implemented to ensure that the overall
OU 2 remedy maximizes the benefit to the environment, is cost-effective, and is
responsive to the community concerns while maintaining or increasing the level of
human health and environmental protection (USEPA, 1996b and 1998b).

e Amendment to the 1992 OU 2 ROD to address acid mine water drainage (AMD) from
the Bunker Hill Mine, December 2001 (USEPA, 2001a).

e Record of Decision, Bunker Hill Mining and Metallurgical Complex, Operable Unit 3 (Coeur
d’Alene Basin), Shoshone County, Idaho, September 2002 (USEPA, 2002).

1.3.2 Obtaining Decision Documents, the Final Report, and the Responsiveness
Summary

The remedy decision documents listed in Section 1.3.1 and this final version of the 2010
Five-Year Review Report can be obtained via the following:
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e Visiting the USEPA Region 10 website for an electronic version of this final report
and the complete Responsiveness Summary at
http:/ /yosemite.epa.gov/r10/cleanup.nsf/bh/fivetyear+reviews

e Calling USEPA at 1-800-424-4372 Ext. 8561
e Visiting one of the Site’s eight information repositories listed below:

Box Information Repositories:

USEPA Seattle Office
Superfund Records Center
1200 Sixth Avenue
Seattle, WA 98101
206-553-4494

Pinehurst Kingston Library
107 Main Avenue
Pinehurst, ID 83850
208-682-3483

Kellogg Public Library
16 West Market Avenue
Kellogg, ID 83827
208-786-7231

Basin Information Repositories:

USEPA Seattle Office
Superfund Records Center
1200 Sixth Avenue
Seattle, WA 98101
206-553-4494

Coeur d’Alene Field Office, USEPA
1910 Northwest Boulevard, Suite 208
Coeur d’Alene, ID 83814
208-664-4588

Wallace Public Library
415 River Street
Wallace, ID 83873
208-752-4571

Harrison City Hall

100 Frederick Avenue
Harrison, ID 83833
208-689-3212

North Idaho College Library
1000 Garden Avenue
Coeur d’Alene, ID 83814
208-769-3355

Spokane Public Library

906 West Main Avenue

Spokane, WA 99201-0976

509-444-5336 for reference desk — ask for Dana Dalrymple
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1.4 Status of 2005 Five-Year Review Recommendations and
Follow-up Actions

A Five-Year Review Report for OU 1, OU 2, and OU 3 of the Bunker Hill Mining and
Metallurgical Complex Superfund Site was completed and signed on October 24, 2005. In
that report, USEPA evaluated the remedial work performed in each OU from 2000 to 2005
using the process and guidance outlined in the preceding sections.

The 2005 report recommended a number of follow-up actions for each OU. A number of
recommendations and follow-up actions from the 2005 review have been initiated and
completed, but many involve activities that are ongoing in nature. These ongoing
recommended actions are still relevant and applicable to the current 2010 review findings.
The status of the 2005 Five-Year Review recommendations and follow-up actions is
presented in the following subsections.

1.4.1 Completed 2005 Five Year Review Recommendations/Follow-up Actions

Table 1-1 presents recommendations and follow-up actions from the 2005 Five-Year Review
that have been completed for each OU.

TABLE 1-1

Summary of Completed 2005 Five-Year Review Recommendations and Follow-up Actions
2010 Five-Year Review, Bunker Hill Superfund Site

Location/Topic

Completed Recommendation/Follow-up Action

Operable Unit 1

Mine Dumps

Assess new information regarding erosion or access concerns for mine dumps on
hillsides adjacent to residential yards.

Operable Unit 2

Gulches

Biological Monitoring: Conduct additional soil sampling for metals concentrations
in areas where biomonitoring is occurring.

Phase | Remedial Action Effectiveness Monitoring: Complete evaluation of the
Phase | remedial actions effectiveness monitoring data and revise the remedial
action effectiveness monitoring plan as appropriate.

Smelterville Flats

Biological Monitoring: Conduct additional soil sampling for metals concentrations
in north of I-90 areas where biomonitoring is occurring.

Phase | Remedial Action Effectiveness Monitoring: Complete evaluation of the
Phase | remedial actions effectiveness monitoring data and revise the remedial
action effectiveness monitoring plan as appropriate.

Central Impoundment
Area

Phase | Remedial Action Effectiveness Monitoring: Complete evaluation of the
Phase | remedial action effectiveness monitoring data and revise the remedial
action effectiveness monitoring plan as appropriate.

Page Pond North
Channel

Evaluate area that did not survive initial hydroseeding. Take action to reestablish
vegetation and/or place a soil barrier over exposed tailings. Ensure access is limited
to trail users, if appropriate.

Bunker Creek Beaver
Dam

Coordinate with Idaho Department of Fish and Game (IDFG) on appropriate
measures to address beaver presence.
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TABLE 1-1

Summary of Completed 2005 Five-Year Review Recommendations and Follow-up Actions
2010 Five-Year Review, Bunker Hill Superfund Site

Location/Topic

Completed Recommendation/Follow-up Action

OU 2 Environmental
Monitoring Plan

Incorporate biological monitoring components into revised OU 2 Environmental
Monitoring Plan.

Bunker Creek Phase |
Remedial Action
Effectiveness
Monitoring

Complete evaluation of the Phase | remedial action effectiveness monitoring data
and revise the remedial action effectiveness monitoring plan as appropriate.

Box UPRR ROW
Barrier Erosion

Continue oversight monitoring of UPRR’s operation and maintenance (O&M)
program.

A-4 Gypsum Pond
Vegetative Standard

Review performance of vegetative standard at the next Five-Year Review. It is
currently estimated that this standard will be met in 2008 or 2009.

OU 2 Phase |

Water Quality Monitoring/Environmental Monitoring: Complete revision of OU 2
Environmental Monitoring Plan and implement.

Conceptual Site Model: Complete revised OU 2 Conceptual Site Model.

Trend Analysis: Complete statistical trend analysis of OU 2 Phase | water quality
monitoring data.

Phase | Water Quality Assessment: Complete assessment of OU 2 Phase |
remedial actions with respect to water quality.

Operable Unit 3

Institutional Controls
Program

Establish an OU 3 ICP as soon as possible to protect barriers from disturbance and
minimize recontamination.

Human Health
Exposure Profile

Complete and updated exposure profile for OU 3.

Coeur d’Alene Lake
Fish Investigation
Future Sampling

Evaluate the need for additional fish tissue sampling and testing in Coeur d’Alene
Lake to assess the applicability of the current fish consumption advisory.

Lower Basin
Recreational Areas
Remedial Action
Effectiveness
Monitoring

Implement remedial action effectiveness monitoring programs at the East of Rose
Lake Boat Launch and the Highway 3/Trail of the Coeur d’Alenes crossing site.

Canyon Creek

Water Treatment Pilot Study: Complete pilot studies to evaluate active and
passive technologies to achieve the goals of the 2002 OU 3 ROD (USEPA, 2002).

Evaluate Removal Actions: Evaluate removal actions at the following locations in
context of the 2002 OU 3 ROD and, if warranted, incorporate into remedial action
program:

e  Standard Mammoth Facility
e Canyon Creek from Tamarack to below Gem
e Lower Canyon Creek Floodplain

e Woodland Park Repository. This also includes collection and evaluation of
groundwater monitoring data.
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TABLE 1-1
Summary of Completed 2005 Five-Year Review Recommendations and Follow-up Actions
2010 Five-Year Review, Bunker Hill Superfund Site

Location/Topic Completed Recommendation/Follow-up Action

e Gem Portal Pilot. Continue to evaluate pilot treatment system in context of
Canyon Creek remedy.

Silver Dollar Growth Continue annual monitoring and use results to help develop vegetative cover for
Media Pilot future remedial actions.

Upper Basin Mine and | Remedial Designs: Complete remedial designs at Rex and Golconda sites. Initiate
Mill Sites construction of the remedy at Constitution, Rex, and Golconda.

Ninemile Creek Interstate Tailings Removal: Routine monitoring

Evaluate Removal Actions: Evaluate removal actions at the following locations in
context of the 2002 OU 3 ROD and, if warranted, incorporate into remedial action
program:

e Interstate Mill Site

e  Success Mine/Mill Tailings and Waste Rock
e Success Mine Site Passive Treatment

e East Fork Ninemile Creek Floodplain:

e Ninemile Creek Floodplain near Blackcloud

o Day Rock Repository

Pine Creek Constitution Mine and Mill Site: Remedial action scheduled for summer 2006.

Denver Creek (Includes Little Pittsburg, Hilarity, Denver Mine, and Mascot
Mine): Tailings near the confluence with Pine Creek on private land remain and
need to be evaluated in context of the 2002 OU 3 ROD and, if warranted,
incorporate into remedial action program. Continue efforts to stabilize and
revegetate mouth of Denver Creek. At the Little Pittsburg Mine, surface structures
are within the active channel of Denver Creek and one adit is flooded and filled with
stream sediment. Hilarity Mine needs revegetation and stream work, and Denver
Mine has open tunnels and collapsed stopes. All previous work needs to be
evaluated in context of ROD and, if warranted, incorporate into remedial action
program.

Douglas Mine and Mill Site: The mine discharge, old mill foundation area, and rock
dump areas will be evaluated in context of the 2002 OU 3 ROD and, if warranted,
incorporate into remedial action program. Several homes have been constructed
near floodplain containing tailings. This area needs to be evaluated for human
exposure and exposure to grazing animals.

Highland Creek Floodplain: Ongoing revegetation and monitoring. Evaluate
removal action in context of the 2002 OU 3 ROD and, if warranted, incorporate into
remedial action program.

Highland-Surprise (Includes Nevada Stewart Mine): High flows in Highland
Creek have eroded the base of a Highland Surprise mine dump. Ongoing effort to
revegetate the lower Highland Surprise rock dump. Mine adit discharge needs to be
evaluated. Nevada Stewart rock dump needs further revegetation and site needs
long term management of mine water discharge. Evaluate removal action in context
of the 2002 OU 3 ROD and, if warranted, incorporate into remedial action program.

Sidney (Red Cloud): Continue to monitor and operate the pilot water treatment
unit. Evaluate waste rock pile and adit discharge in context of the 2002 OU 3 ROD
and, if warranted, incorporate into remedial action program.
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TABLE 1-1

Summary of Completed 2005 Five-Year Review Recommendations and Follow-up Actions
2010 Five-Year Review, Bunker Hill Superfund Site

Location/Topic

Completed Recommendation/Follow-up Action

Amy-Matchless Mill Site: Limited revegetation and stream stabilization at the Amy
site. Matchless has waste rock dumps, collapsed tunnels, and discharges that need
to be evaluated in context of the 2002 OU 3 ROD and, if warranted, incorporate into
remedial action program.

Liberal King Mine and Mill Site: Continue efforts to further revegetate and stabilize
the stream reach with plantings of shrubs and trees. Evaluate mine opening, waste
rock dump, and mill site foundation area in context of the 2002 OU 3 ROD and, if
warranted, incorporate into remedial action program.

Nabob Mine and Mill Site: Tailings remain near the Nabob Mill that need to be
addressed. BLM is continuing the site investigation and is planning to install a cover
over the tailings pile in the near future. Evaluate upper and mid rock dump, mine
tunnel discharge, and other actions taken in context of the 2002 OU 3 ROD and, if
warranted, incorporate into remedial action program.

Moon Creek

Elk Creek Pond at Mouth of Moon Creek: Evaluate removal action in context of
the 2002 OU 3 ROD and, if warranted, incorporate into remedial action program.

Upper South Fork
Coeur d'Alene River

Osburn Flats: Evaluate removal action in context of the 2002 OU 3 ROD and, if
warranted, incorporate into remedial action program.

Grouse Creek

We Like Mine and Star Rock Dump: Continue to evaluate and monitor the pilot
bioreactor water treatment system. Rock dump needs stabilization and revegetation.
Star Rock dump needs to be evaluated in context of the 2002 OU 3 ROD and, if
warranted, incorporate into remedial action program.

South Fork Coeur
d’Alene River

Evaluate Removal Actions: Evaluate removal actions at the following locations in
context of the 2002 OU 3 ROD and, if warranted, incorporate into remedial action
program:

e  South Fork Floodplain Removals
e Elizabeth Park Bank Stabilization

Rainy Hill Boat Launch: Due to gradual recontamination from flooding and high
spring flows, USFS plans to cap with asphalt.

Anderson Lake Boat Launch: USEPA will continue to stay abreast of plans for
Highway 97 bridge replacement to the extent that this activity may influence the
Superfund actions at the IDFG Anderson Lake Facility.

Lake Coeur d’Alene

Eutrophication: Complete lake model.

Lake Management Plan: Complete and implement the Lake Management Plan.

Trail of the Coeur
d’Alenes

Trail Long-Term Oversight Program (TLOP): Finalize TLOP and begin
implementation.

Management Agreement: Finalize and Implement State-Tribe Management
Agreement.

Lower Basin
Recreational Areas

Remedial Action Effectiveness Monitoring: Implement remedial action
effectiveness monitoring programs at the East of Rose Lake Boat Launch and the
Highway 3/Trail of the Coeur d’Alenes crossing sites.

Migratory Songbird
Study

Risk Analysis: Conduct a risk analysis with data generated from the migratory
songbhird study, and assess any data gaps identified.
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TABLE 1-1
Summary of Completed

2005 Five-Year Review Recommendations and Follow-up Actions

2010 Five-Year Review, Bunker Hill Superfund Site

Location/Topic

Completed Recommendation/Follow-up Action

Silver Dollar Growth
Media Pilot

Further Monitoring: Continue annual monitoring and use results to help develop
vegetative covers for future remedial actions.

1.4.2 0Ongoing

2005 Five Year Review Recommendations/Follow-up Actions

Table 1-2 presents recommendations and follow-up actions from the 2005 Five-Year Review
for each OU that are currently in progress.

TABLE 1-2

Summary of Ongoing 2005 Five-Year Review Recommendations and Follow-up Actions
2010 Five-Year Review, Bunker Hill Superfund Site

Location/Topic

Recommendation/Follow-Up Action In Progress

Operable Unit 1

Right-of-Way
(ROW)
Recontamination

Conduct ROW sampling and analysis to determine whether lead concentrations have
remained stable.

Hillside
Sloughing

Evaluate unaddressed hillside sloughing areas adjacent to residential yards and
determine whether control measures are needed.

One-Time Interior
Cleaning

Evaluate need for implementation of the interior cleaning component of the remedy.
Continue monitoring house dust concentrations annually as soil remediation is completed.

Lead Health Continue offering services, including blood lead screening services and follow-up nurse
Intervention visits, to help identify and mitigate potential exposure pathways.

Program

Institutional Continue offering ICP programs, including the vacuum loan program. Secure permanent
Controls funding for the ICP as required by the 1994 Consent Decree.

Program

Disposal/ICP Address long-term disposal needs as part of permanent funding for ICP, as required by
Repository the 1994 Consent Decree. Evaluate need for snow disposal area.

Infrastructure Repair and regularly maintain existing infrastructure (e.qg., failing roads).

Identify funding and other resources for infrastructure maintenance and improvements to
protect the remedy, such as stormwater controls.

Operable Unit 2

Institutional
Controls
Program

Funding: Create irrevocable trust to provide consistent cash flow for ICP operation into
perpetuity.

Disposal/ICP Repository: Establish long-term disposal plan for ICP-generated wastes.
Database: Collect information for ICP property database.

Barrier Maintenance: Identify funding and other resources for infrastructure maintenance
and improvements to protect the remedy, such as stormwater controls.
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TABLE 1-2

Summary of Ongoing 2005 Five-Year Review Recommendations and Follow-up Actions
2010 Five-Year Review, Bunker Hill Superfund Site

Location/Topic

Recommendation/Follow-Up Action In Progress

Hillsides Access
Controls

Assess the need for additional access control to hillsides and gulches. Inform the public of
the adverse impacts resulting from off-road use.

State Superfund
Contract for 2001

Continue, with the assistance of the State of Idaho, to pursue viable solutions to the SSC
impasse. Once a solution is achieved, continue with implementation of the 2001 OU 2

OU 2 ROD ROD Amendment (USEPA, 2001a).

Amendment

Remedial Evaluate possible issues in existing Page Pond monitoring program. Review
Effectiveness recommendations in 1999 monitoring program memorandum (CH2M HILL, 1999).
Monitoring Finalize monitoring program elements.

Program

Page Repository
Vehicle
Decontamination

Evaluate appropriate decontamination improvements and put measures in place to
reduce the potential for recontamination.

Page Pond Area

Biological Monitoring: Evaluate biological monitoring results and impacts related to
Page Repository expansion.

Remedy Implementation: Complete Page Pond remedial actions.

Industrial Area 14 Remediation: Initiate phased site characterization, remedial design and remedial
Complex action at Area 14.
State Superfund Contract (SSC) for 2001 OU 2 ROD Amendment: Continue, with the
assistance of the State of Idaho, to pursue viable solutions to the SSC impasse. Once a
solution is achieved, continue with implementation of the 2001 OU 2 ROD Amendment.
Central State Superfund Contract (SSC) for 2001 OU 2 ROD Amendment: Continue, with the

Treatment Plant

assistance of the State of Idaho, to pursue viable solutions to the SSC impasse. Once a
solution is achieved, continue with implementation of the 2001 OU 2 ROD Amendment.

AMD Discharge from Reed and Russell: Work with mine owner to address AMD
conveyance issues resulting in discharge of AMD at these locations.

Bunker Creek

State Superfund Contract (SSC) for 2001 OU 2 ROD Amendment: Continue, with the
assistance of the State of Idaho, to pursue viable solutions to the SSC impasse. Once a
solution is achieved, continue with implementation of the 2001 OU 2 ROD Amendment.

Milo Gulch

State Superfund Contract (SSC) for 2001 OU 2 ROD Amendment: Continue, with the
assistance of the State of Idaho, to pursue viable solutions to the SSC impasse. Once a
solution is achieved, continue with implementation of the 2001 OU 2 ROD Amendment.

Reed Landing Adit Flows: Continue discussions/negotiations with the mine owner to
redirect the adit flows in the Milo drainage to the CTP for treatment.

Permanent Access: Secure permanent access for system maintenance.

SFCDR Removal
and Stabilization
Project

Continue informal observational monitoring of SFCDR removal and stabilization project
sites, especially after flood events. Will also include as part of Smelterville Flats Phase |
Remedial Effectiveness Monitoring.

OU 2 Potential
Wetland Loss

Mitigative measures should be considered for wetland loss at West Page Swamp due to
expansion of Page Repository.
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TABLE 1-2

Summary of Ongoing 2005 Five-Year Review Recommendations and Follow-up Actions
2010 Five-Year Review, Bunker Hill Superfund Site

Location/Topic

Recommendation/Follow-Up Action In Progress

Operable Unit 3

Pine Creek,
Constitution Mine
and Mill Site

Post-remedial-action monitoring required as follow-up. Continue to monitor and operate
the pilot water treatment unit.

Moon Creek,
Silver Crescent
and Charles
Dickens

Ongoing monitoring.

Upper SFCDR
Morning Mine
No. 6

Routine monitoring.

Lower Coeur
d’Alene River

Cataldo Mission: Post-flood monitoring.
Cataldo Boat Ramp: Incorporate into remedial action program and ongoing monitoring.

Black Rock Slough Trailhead/Highway 3 Crossing: Remedy is functioning as intended;
continue to monitor stream bank.

Dudley Bank Stabilization: Evaluate removal action in context of the 2002 OU 3 ROD
and, if warranted, incorporate into remedial action program.

Medimont Bank Stabilization: Evaluate removal action in context of the 2002 OU 3
ROD and, if warranted, incorporate into remedial action program.

Medimont Boat Launch: Recommend that the U.S. Forest Service (USFS) consider
paving existing boat launch area and establish paved picnic site near restrooms on north
side of site. Continue day use only limitation. Address bank stabilization issues. Consider
establishment of overnight RV parking area.

Anderson Lake Boat Launch: Pending completion of designs for the Highway 97 bridge
replacement, USEPA, IDFG, and the Recreational Area Project Focus Team (PFT) will
evaluate the potential need for additional cleanup work at this site.

Trail of the Coeur
d’Alenes

Harrison Beach Sand: Continue to monitor performance.

Unauthorized Use Patterns: Continue monitoring.

Secure Funding
for Full
Implementation
of Interim OU 3
Remedy

USEPA Region 10 has received funding for implementation of the OU 3 human health
remedy. The Region will continue to work with USEPA Headquarters and other parties to
secure funding for full implementation of the 2002 OU 3 ROD.

Health and Safety
During
Remediations

Continue successful implementation of safety programs as evidenced by no lost time or
injuries reported.

Residential and
Community Area
Remediation

Implement Actions: Continue to implement remedial actions.

Lead Health Intervention Program (LHIP): Identify additional funding sources for the
LHIP. Continue to evaluate options for increasing participation in annual blood lead
screening program.

Infrastructure: Work with Basin communities and state and federal agencies on an
infrastructure plan to ensure remedy success.
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TABLE 1-2

Summary of Ongoing 2005 Five-Year Review Recommendations and Follow-up Actions
2010 Five-Year Review, Bunker Hill Superfund Site

Location/Topic

Recommendation/Follow-Up Action In Progress

Coeur d’Alene
Lake Fish
Investigation
Future Sampling

Evaluate the need for additional fish tissue sampling and testing in Coeur d’Alene Lake to
assess the applicability of the current fish consumption advisory.

Lower Basin
Recreational
Areas

Informational Signage: Replace damaged signs as needed.

Additional Areas: Identify and evaluate additional Lower Basin recreational areas that
may require cleanup.

Agriculture-to-
Wetland
Conversions

Identify landowners interested in agricultural to wetland conversion.

Soil Amendment
Study

Evaluate findings of follow-up study and, as appropriate, conduct further evaluations of
technical feasibility of soil amendments.

Upper Basin Mine
and Mill Sites

Identify additional Mine and Mill sites to begin RD.

Repositories

Big Creek: Continue to implement remedial actions at Big Creek Repository.

New Sites: Continue search and evaluation of potential repository sites.

OU 3 Basin
Environmental
Monitoring Plan

Continue to implement the BEMP.

Remedial Action
Effectiveness
Monitoring

Continue implementation of remedial action effectiveness monitoring at recreational areas
and include remedial action effectiveness monitoring in the designs and implementation
plans for ecological-related remedial actions.
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2 Site Background

This section provides background information on the Bunker Hill Superfund Site, organized
in the following subsections:

e 2.1 Site Location, Description, and Characteristics

e 2.2 Site History

e 2.3 Source and Nature of Contamination

e 2.4 State Superfund Contracts and Cost-Share Agreements
e 2.5 Basin Environmental Improvement Project Commission

e 2.6 Review of the Interim Selected Remedy by the National Academies” National
Research Council

e 2.7 Upcoming Upper Basin ROD Amendment

2.1 Site Location, Description, and Characteristics

The Bunker Hill Superfund Site was listed on the National Priorities List (NPL) in 1983. This
NPL Site has been assigned Comprehensive Environmental Response, Compensation, and
Liability Information System (CERCLIS) identification number IDD048340921. The Site
includes mining-contaminated areas in the Coeur d’Alene River corridor, adjacent
floodplains, downstream water bodies, tributaries, and fill areas, as well as the 21-square
mile Bunker Hill “Box” located in the area surrounding the historic smelting operations.

The U.S. Environmental Protection Agency (USEPA) has designated three Operable Units
(OUs) for the Site:

e The populated areas of the Bunker Hill Box (OU 1);
e The non-populated areas of the Box (OU 2); and

e Mining-related contamination in the broader Coeur d’Alene Basin (the “Basin”, or
Oou 3).

Figure 2-1 is a location map of the Bunker Hill Superfund Site. Detailed descriptions of the
physical and cultural settings of the Site can be found in the Site Records of Decision (RODs)
(USEPA, 1991, 1992, and 2002). The general characteristics of each OU are summarized in
the following subsections.

2.1.1 Operable Unit1
2.1.1.1 Physical Characteristics

OU 1 is located within the 21-square-mile area surrounding the former smelter complex,
commonly referred to as the Bunker Hill Box. The Box is located in a steep mountain valley
in Shoshone County, Idaho, east of the city of Coeur d”Alene. Interstate 90 (I-90) bisects the
Box and parallels the South Fork of the Coeur d’Alene River (SFCDR).
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OU 1 is often referred to as the populated areas of the Bunker Hill Box, and is home to more
than 7,000 people in the Cities of Kellogg, Wardner, Smelterville, and Pinehurst, as well as
the unincorporated communities of Page, Ross Ranch, Elizabeth Park, and Montgomery
Gulch. The populated areas include residential and commercial properties, street rights-of-
way (ROWs), and public use areas. Most of the residential neighborhoods and the former
smelter complex are located on the valley floor, side gulches, or adjacent hillside areas.
Cleanup activities first began in OU 1 because this was the area of greatest concern for
human health exposure from mine waste.

2.1.1.2 Land and Resource Use

Current land use in OU 1 is primarily residential and commercial properties. Future land
use is expected to be similar to the current land use.

2.1.2 Operable Unit 2
2.1.2.1 Physical Characteristics

OU 2 includes areas of the Bunker Hill Box that were non-populated and non-residential at
the time the 1992 ROD was completed. These areas include the former industrial complex
and Mine Operations Area (MOA) in Kellogg, Smelterville Flats (the floodplain of the
SFCDR in the western half of OU 2), hillsides, various creeks and gulches, the Central
Impoundment Area (CIA), and the Bunker Hill Mine and associated acid mine drainage
(AMD). The SFCDR within OU 2 and the non-populated areas of the Pine Creek drainage
are both addressed as part of OU 3.

2.1.2.2 Land and Resource Use

Current land uses in OU 2 have changed over time and now include open space,
recreational, residential (single and multi-family), and commercial uses. Future land uses
may include light industrial.

2.1.3 Operable Unit 3
2.1.3.1 Physical Characteristics

OU 3 consists of the mining-contaminated areas in the Coeur d’Alene Basin outside of OU 1
and OU 2, primarily the floodplain and river corridor of the Coeur d”Alene River (including
Coeur d’Alene Lake) and the Spokane River, as well as areas where mine wastes have come
to be located as a result of their use for road building or for fill and construction of
residential or commercial properties. Spillage from railroad operations also contributed to
contamination across the Basin.

2.1.3.2 Land and Resource Use

Current land uses in OU 3 are a mix of residential, commercial, agricultural, and open space.
Future land use is expected to be similar to the current land use.
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2.2 Site History

The Bunker Hill Superfund Site is within one of the largest historical mining districts in the
world. Commercial mining for lead, zinc, silver, and other metals began in the Silver Valley
in 1883. Heavy metals contamination in soil, sediment, surface water, and groundwater
from over 100 years of commercial mining, milling, smelting, and associated modes of
transportation has impacted both human health and environmental resources in many areas
throughout the Site. Smelter operations ceased in 1981, but limited mining and milling
operations continued onsite from 1988 to 1991, and several mining operations continue
today.

After listing on the NPL in 1983, remedial investigations (Rls) and feasibility studies (FSs)
initially focused on the 21-square-mile Bunker Hill Box (McCulley, Frick, and Gilman
[MFG], 1992a, 1992b). USEPA published the first Site ROD in August 1991 providing the
selected remedy for OU 1 residential soils (USEPA, 1991). The second ROD for the Site was
published by USEPA in September 1992 addressing contamination in the non-populated
OU 2, as well those aspects of OU 1 that were not addressed in the 1991 OU 1 ROD (USEPA,
1992). These two OUs then proceeded into remedial design and remedial action phases of
work. Since publication of the 1992 OU 2 ROD, a number of remedy changes and
clarifications have been documented in two OU 2 ROD amendments (USEPA, 1996a and
2001a) and two Explanations of Significant Differences (ESDs) (USEPA, 1996b and 1998b).

USEPA began the Remedial Investigation/Feasibility Study (RI/FS) for OU 3 in 1998
(USEPA, 2001b and 2001c) and issued its interim ROD to clean up mining contamination in
2002 (USEPA, 2002). A number of removal actions to address immediate threats and/or
obvious sources of contamination in or along streams were completed prior to the 2002

OU 3 ROD. Remedial design, remedial action, and studies to support future OU 3 remedial
actions were initiated in 2003.

In 2008, USEPA began a Focused Feasibility Study (FFS) to support additional remedy
changes in the existing RODs for all three OUs (USEPA, 2010b). The FFS was completed in
2010 (2010 FES). The focus of the 2010 FFS is to identify additional remedial actions to
protect the human health remedy and reduce metals contamination in surface water and
groundwater in the Upper Basin portion of the Site, including the Bunker Hill Box. These
remedy changes are documented in a Proposed Plan (USEPA, 2010a), which is available for
public review and comment until November 23, 2010. Following the public comment
period, a responsive summary will be prepared that will provide a response to all comments
received during the comment period. This document will be part of a ROD Amendment that
is expected to be complete in late Spring 2011. This Five-Year Review Report does not
include an assessment of the upcoming Upper Basin ROD Amendment actions because
these remedies have not yet been selected or implemented.

In December 2009, as part of the largest settlement in Superfund history, the Bunker Hill
Superfund Site received approximately $494 million from a bankruptcy reorganization of
American Smelting and Refining Company, LLC (ASARCO). The majority of bankruptcy
settlement funds are allocated for USEPA-selected response actions in mining-contaminated
areas of the Coeur d’Alene Basin outside of the Bunker Hill Box. A much smaller portion,
approximately $8 million, of the settlement funds is available for response actions within the
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Bunker Hill Box. Although very significant, the ASARCO settlement funds only represent a
portion of USEPA’s estimated site cleanup needs for the Bunker Hill Superfund Site.
Therefore, USEPA wants to balance how quickly the bankruptcy settlement funds are
expended with ensuring that there is enough funding for the remaining cleanup work. The
settlement does, however, allow USEPA to do more long-term planning and provide greater
certainty about how the cleanup will be implemented over the next several years. This, in
turn, will provide more information to the community and ongoing local job opportunities
generated by the cleanup.

The first (2000) Five-Year Review of the Bunker Hill Superfund Site remedies resulted in
two separate Five-Year Review Reports: one for OU 1 (USEPA, 2000c), and the other for
OU 2 (USEPA, 2000a). USEPA published these reports in September 2000, approximately
5 years after initiation of the first remedial action at the Site. The second (2005) Five-Year
Review evaluated the remedy performance of OUs 1 and 2 and also evaluated the remedy
performance for OU 3 (USEPA, 2005). This third (2010) Five-Year Review evaluates the
remedy performance for all three OUs.

A narrative of the major events that have occurred at each of the OUs is provided in the
following subsections. Table 2-1 provides a chronological list of major events that have
occurred at the Site from 1883 to 2003. Sections 3, 4, and 5 provide timelines of major events
that have occurred at each of the OUs.

TABLE 2-1
Summary of Major Events at the Bunker Hill Superfund Site from 1983 to 2010
2010 Five-Year Review, Bunker Hill Superfund Site

Event Date
Mining operations begin at Bunker Hill 1883
First ore mill constructed 1886
Lead smelter begins operation in Kellogg (OU 2) 1917
Zinc plant begins operation (OU 2) 1928
Central Impoundment Area (CIA) is created (OU 2) 1928
Gulf purchases Bunker Hill Company (OU 2) 1968
Tailing disposal practices changed from direct river/stream discharge to settling ponds 1968
Revegetation begins with hillside tree planting by Bunker Hill Mining Company 1970s
Passage of the Clean Air Act 1970
Smelter baghouse fire destroys major air emission control equipment, lead emissions increase 1973
dramatically (OU 1 and 2)
Central Treatment Plant (CTP) constructed primarily to treat acid mine drainage (AMD) (OU 2) 1974
The Centers for Disease Control (CDC) emergency response to epidemic lead poisoning, 1974-1975
including a lead health study conducted by CDC and Idaho Department of Health and Welfare
(U1l
Residents file suit against Bunker Hill Company for lead poisoning and related injuries. 1977
Smelting activities end (OU 2) 1981
Bunker Limited Partnership (BLP) purchases the Bunker Hill mine, mill, and smelter (OU 2) 1982
Bunker Hill Site listed on the National Priority List (NPL); USEPA begins Site studies and 1983
identifies liable parties (OU 1 and 2)
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TABLE 2-1
Summary of Major Events at the Bunker Hill Superfund Site from 1983 to 2010
2010 Five-Year Review, Bunker Hill Superfund Site

Event Date
Kellogg revisits Childhood Blood Lead and Environmental Survey (OU 1) 1983
Blood lead screening and intervention funded by CDC (OU 1) 1985 -1989
Removal actions: common use areas (OU 1) 1986
Idaho settles natural resource damages (NRD) claim against mining companies 1986
Blood lead screening and intervention funded by the Agency for Toxic Substances and 1989-2001
Disease Registry (ATSDR) (OU 1)
Bunker Hill Mining Company reopens Bunker Hill Mine. Attempts to raise capital for expansion 1989
of Mine.
Removal actions: residential yards start (OU 1) 1989
Administrative Order on Consent with Gulf Resources and Hecla Mining Company for Hillsides 1990
Revegetation/Stabilization Removal Action, hillsides planting begins (OU 2)
Bunker Hill Mining Company files for Chapter 11 bankruptcy. USEPA subsequently resolves its 1991
claims against this company as part of bankruptcy proceedings.
Large-scale mining operations end; several operations still continue today 1991
Coeur deIene Tribe files a Natural Resource Damages (NRD) lawsuit against mining 1991
companies
Initial Potentially Responsible Party (PRP) investigations and cleanups conducted (OU 1 and 2) 1982-1994
Remedial Investigation/Feasibility Study (RI/FS) for OU 1 completed 1991
ROD for populated areas (OU 1) signed 1991
BLP files for bankruptcy. USEPA subsequently resolves its claims against this company as 1992

part of bankruptcy proceedings.

USEPA and the State of Idaho assume remediation and operation and maintenance (O&M)
responsibilities (OU 2)

1992 and 1994

RI/FS for OU 2 completed 1992
ROD for non-populated areas (OU 2) signed 1992
Remedial design for OU 1 and OU 2 begins 1993-1994
Gulf Resources file for Chapter 11 bankruptcy. USEPA subsequently resolves its claims 1994
against this company as part of bankruptcy proceedings.

USEPA and the State of Idaho enter into a Consent Decree (CD) in 1994 with the Upstream 1994
Mining Group for remedial work inside the Bunker Hill Box.1

1995 CD with the Stauffer Management Company and the Union Pacific Railroad (UPRR) to 1995
begin work on the A-4 Gypsum Pond and the UPRR ROW in OU 2, respectively.2

Institutional Control Program (ICP) adopted for the Box communities 1995
First State Superfund Contract (SSC) for the Box OU 2 1995
PRP Residential Remedial Action begins (OU 1) 1995
Phase | Remedial Action construction begins (OU 2) 1995
Basin exposure study conducted (OU 3) 1996

1 consent Decree; Bunker Hill; United States of America and State of Idaho v. ASARCO Incorporated, Coeur d’Alene Mines
Corporation, Callahan Mining Corporation, Hecla Mining Company, Sunshine Precious Metals, Sunshine Mining Company;

Civil Action No. 94-0206-N-HLR; May 10, 1994.

2 Consent Decree; Bunker Hill; United States of America and State of ldaho v. Union Pacific Railroad Company; Stauffer

Management Company; Rhone-Poulenc; Civil Action No. 95-0152-N-HLR; March 24, 1995.
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TABLE 2-1
Summary of Major Events at the Bunker Hill Superfund Site from 1983 to 2010
2010 Five-Year Review, Bunker Hill Superfund Site

Event

Date

Department of Justice, on behalf of USEPA, U.S. Department of Agriculture, and Department of
Interior, files complaint against Asarco, Hecla, Sunshine Mining Company, and Coeur d’Alene
Mines Corporation. This case is consolidated with a pending claim by the Coeur d’Alene Tribe.

1996

Explanation of Significant Differences (ESDs) for non-populated areas (OU 2) issued

1996 and 1998

ROD Amendment for containment of Principal Threat Materials (PTMs) issued (OU 2) 1996
Removal actions: residential yards and common use areas start (OU 3) 1997
Administrative Order on Consent with ASARCO for Gem Portal Pilot Project in Canyon Creek. 1997
RI/FS for Coeur d’Alene River Basin area (OU 3) begins 1998
USEPA issues a Unilateral Administrative Order (UAO) for a removal action to address 1999
spillage of metal concentrates along the UPRR ROW

2000 Five-Year Review Reports for OU 1 and OU 2 published 2000
9th Circuit Court of Appeals confirms that the NPL facility includes all areas of the Coeur 2000
d’Alene Basin where mining contamination has come to be located.

U.S. District Court approves the 2000 CD between UPRR, the State of Idaho, the Coeur 2000
d’Alene Tribe, and the United States for the railroad ROW.3 Construction of the Trail of the

Coeur d’Alene begins.

U.S. District Court approves the 2001 Partial CD between Sunshine Mining Company, the 2001
United States, and the Coeur d’Alene Tribe.4

U.S. District Court approves the 2001 Partial CD between the United States and defendants 2001
Coeur and Callahan.®

First phase of trial regarding liability was conducted in district court in Boise, Idaho with Asarco 2001
and Hecla as principal defendants.

ROD Amendment for Bunker Hill Mining and Metallurgical Complex Acid Mine Drainage issued 2001
(OU 2)

Basin Environmental Improvement Act of 2001 enacted by Idaho State Legislature; 2001
establishes Basin Environmental Improvement Project Commission (Basin Commission)

Box SSC amended to include OU 1 property remedial actions 2002 - 2004
ROD for OU 3 signed 2002
Basin Commission begins operation 2002
Hillsides revegetation planting completed (OU 2) 2002
SSC for the Basin (OU 3) 2003
Remedial Actions begin in the Basin (OU 3) pursuant to the OU 3 ROD 2003
Box residential yards, commercial properties, and ROW cleanup by the Upstream Mining 2008
Group (UMG) under 1994 CD certified complete by USEPA (OU 1)

Bunker Hill Superfund Site receives about $494 million for Superfund response actions from 2009

the ASARCO bankruptcy settlement

3 Consent Decree; Bunker Hill; United States of America, State of Idaho and the Coeur d'Alene Tribe v. Union Pacific Railroad

Company; Civil Action No. 91-0342-N-EJL; February 2000.
4 partial Consent Decree; Bunker Hill; United States of America v.

Sunshine Mining and Refining Company and Sunshine Precious Metals, Inc.; Civil Action Nos. 96-0122-N-EJL and 91-0342-N-

EJL; January 2001.

S Partial Consent Decree: Bunker Hill; United States of America v. Coeur d'Alene Mines Corporation and Callahan Mining

Corporation; Civil Action Nos. 96-0122-N-EJL and 91-0342-N-EJL; May 2001.
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2.2.1 Operable Unit 1 History

CDC, USEPA, and ATSDR have studied human health associated with exposure to heavy
metals at the Bunker Hill Superfund Site (Landrigan, et al., 1976; ATSDR, 1997a and 1997b;
Stokes, et al., 1998; Rao, et al., 1999). The smelter caused epidemic lead poisoning in the
1970s following gross emissions caused by bypassing the bag house, with greater than

75 percent of children exceeding 40 micrograms per deciliter (ng/dL) blood lead (von
Lindern, Spalinger, Petroysan, et al., 2003). Health response activities have been ongoing for
three decades.

During 1973-1974, Gulf Resources operated the lead smelter without controls following a
fire in the main baghouse. Excessive smelter emissions and deposition of fine, high-lead
particulates in air, soil, and dusts were the principal exposure routes to children. Dozens of
children were diagnosed with clinical lead poisoning and several were hospitalized and
chelated. Emergency response actions were initiated in 1974; however, mean blood lead
levels in preschool children remained near 40 pg/dL until smelter closure in 1981 (Chisolm,
et al., 1976; von Lindern, Spalinger, Bero, et al., 2003; von Lindern, Spalinger, Petroysan, et
al., 2003). An early health study was performed cooperatively by the State of Idaho and the
Bunker Hill Company (Chisolm, et al., 1976).

In 1983, a subsequent Lead Health Study was jointly conducted by state, federal, and local
health agencies to identify blood lead levels and exposure pathways in the community
(Panhandle Health District [PHD], 1986). In 1985, a Lead Health Intervention Program
(LHIP) was initiated by the State of Idaho with funding provided by CDC and ATSDR. The
LHIP was developed to minimize blood lead levels in children through health education,
parental awareness, and biological monitoring. This ongoing program is administered by
PHD in conjunction with the Idaho Department of Environmental Quality (IDEQ).

In 1986, 16 public properties (including city parks and school playgrounds) were
remediated as part of a Comprehensive Environmental, Response, Compensation and
Liability Act (CERCLA) time-critical removal action. In 1989, additional CERCLA time-
critical removal actions were implemented to replace contaminated soils in yards of young
children at highest risk of lead poisoning.

The OU 1 Residential Soils ROD was published in 1991 (USEPA, 1991). Additional remedial
actions in the residential areas (e.g., remediation of house dust, commercial properties, and
ROWSs) were identified in the 1992 OU 2 ROD for the non-populated areas (USEPA, 1992).

In 1994, USEPA and the State of Idaho entered into a consent decree (CD) with the PRPs for
remedial work inside the Box.® As part of the CD work obligations, the PRPs were required
to remediate at least 200 residential yards each year until all contaminated yards,
commercial properties, and ROWs have been remediated. Between 1998 and 2008,
residential, commercial, and ROW cleanup work required by the CD in Box communities
was certified complete by USEPA.

6 consent Decree; Bunker Hill; United States of America and State of Idaho v. ASARCO Incorporated, Coeur d’Alene Mines
Corporation, Callahan Mining Corporation, Hecla Mining Company, Sunshine Precious Metals, Sunshine Mining Company;
Civil Action No. 94-0206-N-HLR; May 10, 1994.
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In 1995, the ICP was adopted by the PHD to address the Box communities. The ICP is a rule
adopted by the State of Idaho legislature (Idaho Administrative Procedures Act

[IDAPA] 41.01.01) designed to ensure the integrity of protective barriers throughout the
Site.

The first and second Five-Year Review Reports for OU 1 were published in 2000 and 2005
(USEPA, 2000c, 2005).

In 2002, USEPA and the State of Idaho assumed responsibility over a portion of the
residential property remediation due to the PRPs not fulfilling their 1994 CD work
obligations. USEPA and the state continued this partial “takeover” during the 2002, 2003,
and 2004 construction seasons.

In 2008, USEPA certified completion of the residential property remediation program
performed under the 1994 CD.

2.2.2 Operable Unit 2 History

In 1989, USEPA presented various orders to the PRPs to begin remediation of
environmental problems within OU 2. A ROD for OU 2 was published in 1992 (USEPA,
1992). Two OU 2 ROD amendments (1996a, 2001a) and two ESDs (1996b, 1998b) have been
issued.

PRP-supported cleanup efforts ensued for about 10 years, including the funding of
numerous studies, the initial cleanup of the smelter complex, the terracing of the denuded
hillsides, and some revegetation work. However, with the 1991 bankruptcy of one of the
Site’s PRPs (BLP) and the subsequent bankruptcy of the Site’s major PRP (Gulf Resources) in
1994, USEPA and the State of Idaho assumed responsibility for the 1992 OU 2 ROD-specific
remedial actions that were previously BLP and Gulf responsibilities in 1995. These included
remedial actions at the following areas:

Hillsides;

Gulches (Grouse, Government, Magnet and Deadwood);

Smelterville Flats, north and south of 1-90;

Central Impoundment Area (CIA);

Industrial Complex (Lead Smelter, Zinc Plant, Phosphoric Acid Plant);
Boulevard Area and Railroad Gulch;

Mine Operations Area (MOA);

Central Treatment Plant (CTP);

Bunker Creek; and

Milo Creek and Reed Landing.

Remaining PRPs signed CDs with USEPA and committed to implementing the following
OU 2 remedial actions:

e Page Pond remediation (ASARCO, Hecla, and Sunshine).”

7 Consent Decree; Bunker Hill; United States of America and State of Idaho v. ASARCO Incorporated, Coeur d’Alene Mines
Corporation, Callahan Mining Corporation, Hecla Mining Company, Sunshine Precious Metals, Sunshine Mining Company;
Civil Action No. 94-0206-N-HLR; May 10, 1994.
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¢ Remediation of the Union Pacific Railroad (UPRR) ROW through OU 2;8 and
¢ Closure of the A-4 Gypsum Pond (Stauffer Management Company).®

In 1995, with the bankruptcy of the Site’s major PRP, USEPA and the State of Idaho defined
a path forward for phased remedy implementation in OU 2. Phase I of remedy
implementation included extensive source removal and stabilization efforts, all demolition
activities, all community development initiatives, development and initiation of an ICP,
future land use development support, and public health response actions. Also included in
Phase I were additional investigations to provide the necessary information to resolve long-
term water quality issues, including technology assessments and pilot studies, evaluation of
the success of source control efforts, development of site-specific water quality and effluent-
limiting performance standards, and development of a defined operation and maintenance
(O&M) plan and implementation schedule. Interim control and treatment of contaminated
water and AMD was also included in Phase I of remedy implementation. Phase I
remediation activities began in 1995 and are nearly complete.

The Phase I remedy has been largely implemented within the Box. The effectiveness
evaluation of the Phase I source control and removal activities to meet the water quality
improvement objectives of the 1992 OU 2 ROD has been completed, and additional data
collection activities and studies have been conducted to assist in evaluating the appropriate
Phase II implementation strategies and actions.

OU 2 also includes the Bunker Hill Mine and associated AMD. The 1992 OU 2 ROD did not
select response actions for the mine water and therefore did not address control of AMD
from the Bunker Hill Mine or operation of the CTP where the AMD is treated, in any
significant way. It also did not identify any plans for the long-term management of the mine
water flows or address the long-term management of sludge from the CTP. Additional
remedies addressing these AMD issues were selected in the 2001 OU 2 ROD Amendment
(USEPA, 2001a).

To date, USEPA and the State of Idaho have not concluded negotiations on an SSC
Amendment that allows for full implementation of this ROD Amendment. Time-critical
components of the 2001 OU 2 ROD Amendment were implemented beginning in 2004,
however, to avoid potential catastrophic failure of the aging CTP and to provide for
emergency mine water storage (USEPA and IDEQ, 2003d). These time-critical activities
focused on preventing discharges of AMD to Bunker Creek and the SFCDR. Until an SSC
Amendment is signed allowing for full implementation of the 2001 OU 2 ROD Amendment,
control and treatment of AMD and its impact on water quality will continue to be an issue.
USEPA and the State of Idaho continue to discuss the SSC amendment and the long-term
obligations associated with the full mine water remedy.

The first and second Five-Year Review Reports for OU 2 were published in 2000 and 2005
and summarized both PRP- and government-led activities (USEPA, 2000b, 2005).

8 Consent Decree; Bunker Hill; United States of America and State of Idaho v. Union Pacific Railroad Company; Stauffer
Management Company; Rhone-Poulenc; Civil Action No. 95-0152-N-HLR; March 24, 1995.

9 Ibid.
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2.2.3 Operable Unit 3 History

Prior to the OU 1 and OU 2 RODs, it was recognized that mining-related contamination in
the Coeur d’Alene Basin was not limited to the areas within OU 1 and OU 2. Starting in
1989, removal actions were initiated in OU 3 to address immediate threats and/or obvious
sources of contamination in or along streams.

The first comprehensive study of human health effects outside of OU 1 and OU 2 was
conducted in 1996 by IDHW, PHD, and ATSDR (IDHW, 2000). The study indicated
excessive levels of lead absorption by children.

In September 1996, the United States District Court for the Western District of Washington
ordered USEPA and the State of Idaho to develop a schedule for completion of total
maximum daily loads (TMDLs) for all water-quality impaired streams identified by the
state, including the Coeur d’Alene River Basin. In August 2000, a TMDL for dissolved
cadmium, lead, and zinc in surface waters of the Basin was jointly issued by USEPA and the
State of Idaho (USEPA and IDEQ, 2000). In 2001, a district court judge for the State of Idaho
invalidated the TMDL on the procedural grounds that the State of Idaho had not engaged in
formal rulemaking when adopting the Basin TMDL. The invalidation of the TMDL was
appealed to the Idaho Supreme Court and the decision was upheld. Any new Basin TMDL
developed by the State of Idaho would be required to go through a formal rulemaking
under state law before being sent to USEPA for approval.

Because of the presence of environmental and human health impacts in areas outside of

OU 1 and OU 2 and the limitations of the existing authorities to deal with these impacts,
USEPA initiated an RI/FS for the Coeur d’Alene Basin in 1998. The Final RI/FS (USEPA,
2001b and 2001c), Ecological Risk Assessment (USEPA, 2001e), and Human Health Risk

Assessment (Terragraphics et al., 2001) were released in 2001.

On September 12, 2002, USEPA issued an interim ROD to address mining contamination in
the broader Coeur d’Alene Basin (OU 3) (USEPA, 2002). The cleanup plan resulted from
several years of intensive studies to determine the extent of contamination and the
associated risks to people and the environment. The 2002 OU 3 interim ROD (2002 OU 3
ROD) describes the specific cleanup work, called the interim Selected Remedy (the remedy)
that will occur in the Basin at a cost of about $360 million over approximately 30 years.
Support for the 2002 OU 3 ROD was given by a diverse group of governments, tribes, and
agencies, including the State of Idaho, the Coeur d’Alene Tribe, the Spokane Tribe, the State
of Washington, the U.S. Bureau of Land Management (BLM), the U.S. Fish and Wildlife
Service (USFWS), and the U.S. Forest Service (USFS).

The 2002 OU 3 ROD includes:

e The full remedy needed to protect human health in the community and residential areas,
including identified recreational areas of the Upper Basin and Lower Basin, as well as
Washington recreational areas along the Spokane River upstream from Upriver Dam;
and

e Aninterim remedy of prioritized actions for protection of the environment that focus on
improving water quality, minimizing downstream migration of metal contaminants, and
improving conditions for fish and wildlife populations.
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Certain potential exposures to human health outside of the communities and residential
areas of the Upper Basin and Lower Basin were not addressed by the 2002 OU 3 ROD. These
potential exposures affecting human health include:

e Recreational use at areas in the Upper Basin and Lower Basin where cleanup actions are
not implemented pursuant to the 2002 OU 3 ROD;

e Subsistence lifestyles, such as those traditional to the Coeur d’Alene and Spokane Tribes;
and

e Potential future use of groundwater that is currently contaminated with metals.

In addition, a remedy for Coeur d’Alene Lake is not included in the 2002 OU 3 ROD. State,
tribal, federal, and local governments revised a Lake Management Plan (LMP) outside of the
Superfund process using separate regulatory authorities. The OU 3 ROD does state,
however, that USEPA will evaluate lake conditions in future Five-Year Reviews.

USEPA’s first priority for implementation of the 2002 OU 3 ROD is to remediate residential
and recreational areas subject to direct human health risks. Subsequent actions will include
cleanup of areas that pose ecological and human health risks.

Idaho state legislation under the Basin Environmental Improvement Act (Title 39,

Chapter 810) established the Coeur d’Alene Basin Environmental Improvement Project
Commission (Basin Commission). This commission includes federal, state, tribal, and local
governmental involvement. USEPA serves as the federal government representative to the
Basin Commission and will continue to work closely with the governments and
communities as they implement the cleanup plan. USEPA will continue to be responsible for
ensuring that the cleanup work meets the requirements of the 2002 OU 3 ROD as well as
CERCLA laws and regulations.

The 2002 OU 3 ROD has been reviewed by the National Research Council (NRC) of the
National Academies and is documented in Superfund and Mining Megasites: Lessons from the
Coeur d’Alene River Basin (NRC, 2005) (see Section 2.6, below). Since the ROD for OU 3 was
issued in 2002, USEPA has continued to support data collection efforts throughout the
Coeur d’Alene Basin, particularly in the Upper Basin. The additional data have served to
improve USEPA’s understanding of the Upper Basin, and enabled USEPA to address key
NRC recommendations with respect to the fate and transport of dissolved metals in the
subsurface and the role that groundwater plays in contaminant loading to surface water.
USEPA also remains committed to work closely with Basin Commission as well as the TLG
and CCC in implementing the 2002 OU 3 ROD.

2.3 Source and Nature of Contamination

2.3.1 Source of Contamination

Metals related to mining, milling, and smelting activities are present throughout the Site in
soil, sediment, surface water, and groundwater. The most significant contaminants are
antimony, arsenic, cadmium, copper, lead, mercury, and zinc. The principal sources of metal
contamination were tailings generated from the milling of ore and discharged to the SFCDR
and its tributaries or confined in large waste piles onsite, waste rock, and air emissions from
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OU 2 smelter operations. Spillage from railroads and other modes of transportation also
contributed to contamination across the Site.

In the RI conducted in OU 2 (MFG, 1992b), typical lead concentrations found in wastes and
soils within the OU 2 smelter complex ranged to 100,000 milligrams per kilogram (mg/kg)
or more. Tailings in the river's flood plain averaged greater than 20,000 mg/kg lead. Soils in
residential yards in the smelter communities averaged 2,500 mg/kg to 5,000 mg/kg in the
early 1980s, and house dust lead concentrations averaged 2,000 mg/kg to 4,000 mg/kg at
that time. For additional quantitative data on levels of contamination found during the RI,
see the ecological and human health risk assessments for OU 3 referenced in Section 2.2.3.

Tailings were also transported downstream, particularly during high-flow events, and
deposited as lenses of tailings or as tailings/sediment mixtures in the bed, banks,
floodplains, and lateral lakes of the Coeur d”Alene River Basin and in Coeur d’Alene Lake.
Some fine-grained material washed through the lake and was deposited as sediment within
the Spokane River flood channel. The estimated total mass and extent of impacted materials
(primarily sediments) exceeds 100 million tons dispersed over thousands of acres

(USEPA, 2001c).

Section 2.3.2 describes the nature and extent of contamination in the three OUs. For
additional quantitative data on levels of contamination found during the remedial
investigations, see the applicable OU RODs.

2.3.2 Nature and Extent of Contamination

2.3.2.1 Contamination Affecting Primarily Human Health

The primary media of concern for human health in all three OUs are:

¢ Contaminated soil where it occurs in residential yards, ROWs, commercial and
undeveloped properties, and common areas, and airborne dust generated at these
locations;

¢ Contaminated house dust, originating primarily from contaminated soil (the OU 3 ROD
also identified interior house paint as a potential source of lead);

¢ Drinking water from local wells or surface water;

¢ Contaminated aquatic food sources (e.g., fish);

¢ Contaminated homegrown vegetables; and

e Contaminated floodplain soil, sediments, and vegetation.

People can be exposed to chemicals of concern (COCs) by ingesting soil, breathing dust,
drinking water, and eating contaminated fish or homegrown vegetables. The COCs for
protection of human health are:

e Lead and arsenic in soil and sediment;
e Lead in house dust; and
e Arsenic, lead, and cadmium in drinking water from unregulated sources.
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Although fish and vegetables were not screened for COCs, indicator metals were selected
for these based on toxicity and presence in the Basin. The selected indicator metals for fish
consumption were cadmium, lead, and mercury, and for vegetable consumption were
arsenic, cadmium, and lead.

Exposures to lead in soil and dust from the home and surrounding communities are the
primary human health concerns. Exposure to contaminated soil and sediment at
recreational areas also are a concern. Drinking water obtained from private, unregulated
sources is another potential exposure route.

2.3.2.2 Contamination Affecting Primarily Ecological Receptors

Contaminated media that potentially affect ecological receptors are surface water, soil, and
sediment. In addition, groundwater is important as a pathway for migration of metals to
surface water. The chemicals of ecological concern for ecological protection are:

e Cadmium, copper, lead, and zinc in surface water;
e Arsenic, cadmium, copper, lead, and zinc in soil; and
e Arsenic, cadmium, copper, lead, mercury, silver, and zinc in sediment.

Cadmium, lead, and zinc are pervasive in all environmental media and generally present
higher risks to ecological receptors than arsenic, copper, mercury, and silver.

2.3.2.3 Contamination in Specific Areas of the Site

The following subsections describe the nature and extent of contamination for both human
health and ecological receptors for specific areas of the Site.

The Box (Operable Units 1 and 2)

The main source of contamination in the Box includes jig tailings, flotation tailings, inflow of
contaminants from upstream sources, air emissions from ore processing facilities,
particulate dispersion from ore stockpiles, and residuals from the industrial complex.
Spillage from railroads and other modes of transportation also contributed to contamination
across the Site. Additional sources included gypsum generated from phosphoric acid
production and zinc fuming, and AMD emanating from the Bunker Hill Mine.

The Site’s first mill for processing lead and silver ore was constructed in 1886 and had a
capacity of 100 tons of raw ore per day. Subsequent mills built at the Site contributed to a
total of 2,500 tons of processed ore per day (USEPA, 1992). Jig and flotation tailings were
generated as waste products during concentration of mined ores. Jig tailings were generated
by earlier mine concentrating techniques and were typically dumped on the valley floor.
During flood events, these tailings were transported by the SFCDR, mixed with alluvium,
and deposited on the flood plain. Over time, the valley floor throughout and downstream of
OU 2 became mantled with a mixture of jig tailings, flotation tailings, and alluvium as
floods occurred and as the SFCDR naturally meandered across the valley floor.

Flotation tailings, which were generated by an improvement to ore concentration methods
that came into predominant use in 1930, were typically discharged to the CIA and Page
Pond tailings impoundments. The flotation tailings were identified during the RI/FS as an
important source of airborne contamination as well as a source of contamination to
groundwater and surface water.
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Air emissions occurred from ore processing facilities. Although both the Lead Smelter and
Zinc Plant in Kellogg had recycling processes designed to minimize airborne particulates,
significant metals deposition still occurred together with deposition of sulfur dioxide
emissions. In the 1960s, lead emissions from the two Lead Smelter stacks averaged from
10 to 15 tons per month. After a September 1973 fire in the baghouse of the main stack,
particulate emissions containing 50 to 70 percent lead increased to about 25 tons to over
140 tons per month (USEPA, 1986b). Emissions affected areas near the smelter and Zinc
Plant as well as the surrounding hillsides.

Materials and residues from the smelter complex included ores, concentrates, sinter and
calcine, copper dross flue dust, lead residues, slag, gypsum, and other materials and wastes.
These materials were stored, transported, and occasionally spilled in various areas around
the Box. Gypsum was generated during production of phosphoric acid, and slag was
produced by fuming processes aimed at converting zinc sulfide to zinc oxide. For the most
part, these materials were either concentrated in ponds or deposited in the CIA. AMD from
the Bunker Hill Mine was impounded at the CIA without treatment until 1974, after which
the CTP was constructed and put online. From 1974 until 1996, AMD continued to be
pumped to an unlined holding pond on top of the CIA prior to treatment.

Upper Coeur d’Alene Basin Outside the Box (OU 3)
The Upper Basin encompasses the steep mountain canyons of the SFCDR and its tributaries.
OU 3 encompasses those Upper Basin areas outside of the Box.

The Upper Coeur d’Alene Basin contains many primary sources for mining-related
hazardous substances (metals) including mine workings, waste rock and other mining
waste, mine tailings, concentrates and other process wastes, artificial fill (tailings and waste
rock in roads, railroads, and building foundations), and other locations. Based on mapping
conducted by the BLM (BLM, 1999), approximately 2,850 acres of land have been disturbed
by mining-related activities or deposition of mining-related wastes in the Upper Basin (not
including areas within OU 1 and OU 2). Approximately 295 acres of disturbed area were
identified by the BLM as riparian. Approximately 1,200 acres of other impacted floodplain
areas were identified by the BLM. As a consequence of the historic mining operations, heavy
metals contamination is present in soils, sediment, surface water, and groundwater.

As discussed more fully in the OU 3 RI, the Upper Basin is a primary source of dissolved
metals in the river system (USEPA, 2001c). Based on the estimated historic average values,
about 1,550 pounds per day of dissolved zinc (53 percent of the total Upper Basin load)
came from sources inside OU 1 and OU 2 and about 1,370 pounds per day of dissolved zinc
(47 percent of the total Upper Basin load) came from sources in the Upper Basin outside of
OU 1 and OU 2. Impacted sediments and associated groundwater in the valley fill aquifers
of the Upper Basin are the largest sources of dissolved metals loading in the river and
streams. An estimated 71 percent of the load is derived from impacted sediments and
associated groundwater. Surface water and groundwater percolates through the tailings-
impacted sediments and dissolves metals. The water discharges into the streams and rivers,
carrying the dissolved metal load with it. Metal loading is enhanced by the relatively large
degree of surface water/groundwater interaction that occurs in some parts of the Upper
Basin. In areas where the valley floor widens, streams lose water to the valley fill aquifer. In
areas where the valley floor constricts, groundwater discharges back into the streams,
carrying additional metals load.
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An estimated 7 million cubic yards (cy) of tailings-impacted sediments are present in the
Upper Basin, including an estimated 3 million cy of sediments that potentially cannot be
accessed for excavation because they are beneath the I-90 embankment, other roads, or
residential or commercial structures. In addition to the estimated 7 million cy of sediments,
analysis of deeper sediments samples indicates metals concentrations generally exceed
background concentrations to depths of 10 to 30 feet. These deeper sediments are potentially
an important secondary source of metals. Relatively little of the dissolved metals in the river
system comes from discrete sources. Discrete sources include National Pollutant Discharge
Elimination System (NPDES)-permitted discharges and unpermitted discrete discharges
(adit and seep discharges). The estimated loads from the discrete discharges account for
only about 8 percent of the estimated dissolved zinc load in the SFCDR at Pinehurst located
at the western end of OU 2.

Lower Coeur d’Alene Basin (OU 3)

The Lower Basin includes the mainstem Coeur d’Alene River, the lateral lakes area, and
extensive floodplain wetlands. Below Cataldo, the river flows into a broad, flat valley and
takes on a meandering, depositional valley and takes on a meandering, depositional
character with a fine sediment bottom. From Rose Lake downstream, the river surface
elevation is controlled by Post Falls Dam on the Spokane River near the outlet from the
Coeur d’Alene Lake. Much of the tailings released to streams in the Upper Basin were
transported to and deposited within the river channel and floodplains in the Lower Basin,
largely transported during flood events.

In the Lower Basin, erosion of river banks and beds is a major secondary source of metals,
particularly lead, entering the Coeur d”Alene River. There are an estimated 1.8 million cy of
impacted bank materials and an estimated 20.6 million cy of impacted bed sediments subject
to erosion. The average concentration of lead in over 2,000 non-random sediment samples
within the floodplain collected in the Lower Basin is 3,100 mg/kg (USEPA, 2001c).

The increase in total lead load below the confluence of the North Fork of the Coeur d’Alene
River (NFCDR) and the SFCDR is about 1,040 pounds per day, or about 69 percent of the
load that discharges to the lake. Lead tends to bind more strongly to soil particles than does
zing, and the lead load is largely due to erosion of soil and sediment, particularly during
high-flow periods. As a result, the total lead loads display a large variability with time.
During the 100-year flood event in February 1996, an estimated 1,400,000 pounds of lead
were discharged to Coeur d’Alene Lake in a single day. Lower Basin wetlands, 100-year
floodplains, and lateral lake sediments are the major sources of metals ingested by
waterfowl and other animals. Based on geostatistical analysis, there are about 18,300 acres of
floodplain sediments that contain more than 530 mg/kg of lead in the surficial sediments,
the lowest observed adverse effects level (LOAEL) for waterfowl. The area containing more
than 530 mg/kg of lead represents an estimated 95 percent of the 19,200 acres of floodplain
habitat present in the Lower Basin. There are about 15,400 acres of floodplain sediments that
contain more than 1,800 mg/kg of lead, the mortality threshold concentration for waterfowl.
The area containing more than 1,800 mg/kg of lead represents an estimated 80 percent of
the 19,200 acres of floodplain habitat present in the Lower Basin.

The Lower Basin includes the Cataldo/Mission Flats area, where tailings were dredged
from the river and placed within the 100-year floodplain from 1932 to 1967. An estimated
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13 million cubic yard of tailings-impacted dredge spoils cover about 680 acres at this
location.

Detailed planning for future remedial action in the Lower Basin requires more
comprehensive knowledge of the complex mechanisms by which lead in sediment is
mobilized, transported, and deposited. As a first step in expanding the working hypothesis
for the Lower Basin, the 2000 Conceptual Site Model (CH2M HILL, 2000) for the Coeur
d’Alene Basin was updated for the Lower Basin in 2010 and captured in the Enhanced
Conceptual Site Model (ECSM; CH2M HILL, 2010). Existing data, river system knowledge,
information learned from pilot projects, and identification of key data gaps have been
compiled in the disciplinary technical memoranda that comprise the ECSM. The ECSM
synthesizes results from previous studies, reports, modeling, and existing data to enhance
understanding of environmental processes in the Lower Basin.

Development of the ECSM has helped determine the type and amount of data necessary to
measure and model sediment transport and river system dynamics in the Lower Basin.
These data will be used to document current trends, define contaminant source areas, refine
the sediment budget, calibrate and validate simulation model(s), and quantitatively describe
baseline conditions against which to predict the effects of potential remedies, document
success of remedial actions, and select future remedial actions. Collection of additional data
to address key data gaps is being integrated into the ongoing Basin Environmental
Monitoring Plan (BEMP). USEPA will use this information to examine Lower Basin
remedies previously selected in the 2002 OU 3 ROD and determine whether the selected
actions should be modified or supplemented. The Lower Basin work will likely include
review of select remedial actions identified in the 2001 FS Report (USEPA, 2001b), with a
view to USEPA’s anticipated issuance of a ROD Amendment for the Lower Basin at a future
date.

Coeur d’Alene Lake (OU 3)

Coeur d’Alene Lake is a natural lake, but Post Falls Dam controls its elevation. Coeur
d’Alene Lake encompasses 49.8 square miles at its normal full-pool elevation (2,128 feet
above mean sea level), with a maximum water depth of 209 feet. The 2,128-foot above
elevation is the level defined by Avista’s Federal Energy Regulatory Commission (FERC)
license as the maximum permitted lake level. The lake has a drainage area of 3,741 square
miles. Its principal tributaries are the St. Joe and Coeur d’Alene Rivers. The discharge from
the lake forms the Spokane River. Coeur d’Alene Lake is the homeland of the Coeur d’Alene
Tribe.

The beaches and wading areas adjacent to Coeur d”Alene Lake were sampled in 1998 and
were found to be safe; i.e., concentrations of metals did not exceed risk-based levels for
recreation (USEPA, 2002). The only exceptions are Harrison Beach, which was remediated as
part of the UPRR ROW removal action, and Blackwell Island near the mouth of the Spokane
River which only exceeded background values for arsenic. No mining contamination has
been found in the residential and commercial areas in the cities of Coeur d’Alene, Post Falls,
or Harrison.

The water in Coeur d’Alene Lake meets the safe drinking water standards for metals, except
when discharge from the Coeur d’Alene River is high (e.g., during high spring runoff or
during flood events), which causes short-term lead concentrations that exceed the drinking
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water standard. The water in the lake exceeds the water quality standards for protection of
aquatic life for cadmium and zinc and intermittently for lead.

A fish consumption study was conducted in 2002 in Coeur d’Alene Lake. Based upon this
evaluation, Idaho and the Coeur d”Alene Tribe jointly issued a fish consumption advisory in
June 2003. The advisory was issued because study results detected lead, mercury, and
arsenic at levels that may affect some people’s health if they eat more fish than
recommended. The advisory also noted that by following the consumption limits in the
advisory, the public can continue to enjoy the health benefits from a diet that includes fish
caught from Coeur d’Alene Lake. The advisory is posted at boat launches and other
locations on Coeur d’Alene Lake. Information about the specifics of the fish advisory is
available on the IDHW web page (http:/ /healthandwelfare.idaho.gov).

A large volume of metals-impacted sediment has been deposited in Coeur d’Alene Lake.
There are an estimated 44 to 50 million cy of contaminated sediments at the bottom of the
lake (USEPA, 2001c). Studies by the U.S. Geological Survey (USGS) suggest that, under
current lake conditions, there is some movement of the metals from the sediment into the
water column; however, concurrent releases of dissolved iron facilitate formation of iron-
metal complexes in the lake’s lower water column. The rate of release of metals in the
sediments into the water column could increase if nutrient enrichment causes decreases in
near-bottom dissolved-oxygen and pH as a consequence of enhanced biological activity. The
lake’s geochemical and biological responses to future remediation activities will be
influenced by reductions in zinc’s suppressive effects on biological productivity.
Concomitant reductions in nutrient inputs, particularly phosphorus, may be needed to
counteract reductions in zinc concentrations. Limnological data collection and modeling are
underway to provide lake managers with knowledge of the interaction of metal
contamination and nutrient enrichment in the lake.

Spokane River (OU 3)

The Spokane River flows from Coeur d”Alene Lake and is dammed at six locations above its
terminus at Lake Roosevelt. The riverbed primarily consists of coarse gravel and cobbles,
and the floodplain and riparian areas are relatively narrow. Metals contamination is present
in depositional areas within the river’s floodway and behind the Upriver Dam.

The beaches and wading areas adjacent to the Idaho portion of the Spokane River were
sampled in 1998 and were found to be safe for human health; i.e., concentrations of metals
did not exceed risk-based levels for recreation. Sediment depositional areas in the State of
Washington portion of the Spokane River were sampled in 1998, 1999, 2000, and 2004.
Several depositional areas were found to contain lead at concentrations exceeding the risk-
based levels. The water in the Spokane River meets the safe drinking water standards for
metals.

In the Spokane River sediment samples, 82 percent of the samples contained lead above the
upper background concentration. The average concentration of lead was 400 mg/kg in

265 sediment samples collected in the Spokane River floodway between Coeur d’Alene Lake
and Long Lake. The sediment lead cleanup level for the Washington recreational areas
along the Spokane River is 700 mg/kg for recreational use (USEPA, 2002). The sediment
arsenic cleanup level as selected by USEPA is 20 mg/kg for recreational use.

2-18


http:http://healthandwelfare.idaho.gov

2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE

Because there are relatively few depositional areas along the Spokane River, the volume of
contaminated sediments is small compared to the Upper Basin and Lower Basin. An
estimated volume of 260,000 cy of contaminated sediments are present upstream from
Upriver Dam.

Additional contaminated sediments are present downstream from Upriver Dam but have
not been quantified. Surface water in the Spokane River has been affected by metals
including particulate lead transported into the Spokane River, particularly during winter
storm events and spring runoff.

2.4 State Superfund Contracts and Cost-Share Agreements

An SSC is required prior to initiation of a federal-lead response action at a Superfund site.10
The purpose of the SSC is two-fold. First, it obtains the necessary CERCLA assurances from
the state such as cost-sharing and O&M responsibilities. Second, it documents the
responsibilities of USEPA and the state during remedial action and includes clauses that
outline the basic purpose, scope, and administration of the SSC, as well as the remedial
actions to be conducted under the SSC.

In addition to the SSC, a state may be required to enter into a cost-share Support Agency
Cooperative Agreement (SACA) with USEPA if it intends to meet any or all of its response
action cost-share obligations via in-kind services.1! The cost-share SACA identifies the
approvable categories of activities the state will perform with in-kind services, and in the
case of the Bunker Hill Superfund Site, with nonfederal funds (credits) to meets its cost-
share obligations.

2.4.1 SSC and SACA for the Box

In 1995, with the bankruptcy of the Site’s major PRP, USEPA and the State of Idaho entered
into an SSC specific to OU 2 remedial actions (USEPA and IDHW, 1995). This SSC
incorporated several additional documents that provided a framework for decisionmaking
and conducting OU 2 remedial actions. These documents included:

e Cost-share SACA: Documents the types of activities the State of Idaho will perform with
in-kind services and nonfederal funds (credits) to satisfy its cost-share obligations for
OU 2. The state’s cost-share is 10 percent of the federally financed response action
expenditures.12

¢ Memorandum of Agreement (MOA): Defines the working relationship between the
State of Idaho and USEPA for the OU 2 (and later OU 1) cleanups.

¢ Remedial Action Master Plan (RAMP): Outlines the process by which an individual
response action can be selected, refined, designed and constructed.

10 cERCLA Section 104(a)(1), (c)(2), and (c)(3) and Section 121; 40 CFR 300.515(a) & 300.180(d); 40 CFR 35.6800(a) &
35.6805(a).

11 40 CFR S88 31.24 and 35.6815.

12 40 CFR Parts 35.6105(b)(2), 35.6120(2) & 35.6805(i)(5); 40 CFR 300.510(b); Section 104(c)(3) of CERCLA, as amended.
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¢ Comprehensive Cleanup Plan (CCP) and Two-Phase Strategy: Outlines the conceptual
two-phased approach to implement the remedy in OU 2.

e Cost Memorandum: Summarizes the 1995 cleanup cost estimate that was developed by
USEPA and the State of Idaho based on the implementation approaches summarized in
the CCP.

In 2001, the PRPs responsible for OU 1 remedial actions indicated they would not fully
comply with their CD obligations.!3 In June 2002, USEPA and the State of Idaho amended
the OU 2 SSC and cost-share SACA to include the scope and costs associated with a partial
USEPA takeover of OU 1 residential and common-use area response actions (USEPA and
IDEQ, 2002). While negotiations with the PRPs continued, the SSC was again amended in
2003 and 2004 to ensure that priority actions to protect human health continued in OU 1
(USEPA and IDEQ), 2003c and 2004). This combined OU 1 and OU 2 SSC is referred to as the
Box SSC.

In December 2001, a comprehensive remedy for AMD was approved in an OU 2 ROD
Amendment (USEPA, 2001a). To date, USEPA and the State of Idaho have not concluded
negotiations on an SSC amendment that allows for full implementation of this ROD
amendment. In March 2003, however, the Box SSC was amended to allow implementation
of time-critical components of the 2001 OU 2 ROD Amendment to avoid potential
catastrophic failure of the aging CTP and to provide for emergency mine water storage
(USEPA and IDEQ, 2003d). These time-critical activities focused on preventing discharges of
AMD to Bunker Creek and the SFCDR. Until an SSC amendment is signed allowing for full
implementation of the 2001 OU 2 ROD Amendment, control and treatment of AMD and its
impact on water quality will continue to be an issue. USEPA and the State of Idaho continue
to discuss the SSC amendment and the long-term obligations associated with the full mine
water remedy.

The Box SSC was again amended in September 2003 to revise and clarify the CERCLA
assurance language regarding real property acquisition (USEPA and IDEQ, 2003a).
Specifically, the language was revised to reflect disposition of the approximately 1,900 acres
USEPA acquired in 1995 as part of the Gulf bankruptcy settlement. According to the terms
of the 1995 SSC, the state will eventually accept transfer of all 1,900 acres (USEPA and IDEQ,
1995). To date, 1,799 acres have already been conveyed to the state for future beneficial use
by the communities of the Silver Valley.

2.4.2 SSC and SACA for the Basin

In August 2003, USEPA and the State of Idaho signed a separate SSC and cost-share SACA
regarding response activities to be conducted in OU 3 (USEPA and IDEQ, 2003b) in
accordance with the 2002 OU 3 ROD. This SSC includes language regarding the role of the
Basin Commission in overseeing implementation of the 2002 OU 3 ROD. The Basin
Commission will prepare and approve annual and five-year work plans. USEPA and the
State of Idaho will use these work plans to generate an annual list of projects to be
performed.

13 consent Decree; Bunker Hill; United States of America and State of Idaho v. ASARCO Incorporated, Coeur d’Alene Mines
Corporation, Callahan Mining Corporation, Hecla Mining Company, Sunshine Precious Metals, Sunshine Mining Company;
Civil Action No. 94-0206-N-HLR; May 10, 1994.
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2.5 Basin Environmental Improvement Project Commission

The Basin Environmental Improvement Project Commission (Basin Commission) was
created by the Idaho legislature under the Basin Environmental Improvement Act of 2001
(Idaho Code Title 39, Chapter 81). The Basin Commission conducts its work in the Coeur
d’Alene Basin of Idaho, which is defined as the watershed of Coeur d’Alene Lake within the
counties of Shoshone, Kootenai, and Benewah as well as the Coeur d’Alene Reservation
located within the state of Idaho (Basin Commission, 2004).

The Basin Commission became operational in March of 2002 and includes one
representative each from the State of Idaho, the Coeur d’Alene Tribe, and Shoshone,
Benewah, and Kootenai Counties. The State of Washington and the Federal Government
joined the Basin Commission through the execution of an MOA signed by the USEPA
Administrator in Coeur d'Alene (Basin Commission, 2002). Each of the representatives
noted above are signatories to the MOA. In addition, USFS, the U.S. Department of the
Interior and the Spokane Tribe signed on to the MOA in the same period. The MOA
affirmed the dual roles of the Basin Commission to exercise certain state authorities to
address heavy metal contamination in Idaho’s Coeur d’Alene Basin as set forth in the
enabling legislation, and to oversee and coordinate the implementation of the 2002 OU 3
ROD in coordination with other authorities and entities involved in OU 3 cleanup activities.
In addition, consistent with the MOA, the Basin Commission may address:

e Implementation of Phase II of the OU 2 CCP consistent with the 1992 OU 2 ROD;

e Adoption and implementation/coordination of the Coeur d'Alene LMP to manage,
enhance, preserve, and protect lake water quality; and,

¢ Remediation of heavy metal contamination at specific mining sites in the NFCDR.

The Basin Commission created the TLG and the CCC to advise the Commissioners on
planning and implementation of remedial actions and environmental projects. The TLG
“advises and provides recommendations on and plans for all duties related to
implementation of Records of Decision and other technical or regulatory issues put forward
to the Commission” (Basin Commission, 2002). The TLG consists of federal, state, local, and
tribal representatives serving the governmental entities with regulatory or land
management responsibilities in the Basin that may be affected by remedial actions. The CCC
is intended to serve as “the primary information conduit to and from the Basin Commission
on citizen/community issues, concerns, and opportunities for input related to Commission
activities” (Basin Commission, 2002).

Additional information about the Basin Commission can be found on the Commission’s
website: www.basincommission.com.

2.6 Review of the Interim Selected Remedy for OU 3 by the
National Academies’ National Research Council

In 2005, the National Academies” NRC completed an independent evaluation of the Coeur
d'Alene Basin interim Selected Remedy for OU 3 to examine USEPA's scientific and
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technical practices in Superfund site characterization, human and ecological risk
assessment, remedial planning, and decision making (NRC, 2005). The NRC is an
independent, nongovernmental institution that advises the nation on scientific, technical,
and medical issues. The NRC convened the Committee on Superfund Site Assessment and
Remediation in the Coeur d’Alene Basin, composed of members with a wide range of
expertise and backgrounds. As part of its review, the Committee considered peer-reviewed
scientific literature; government agency reports; information submitted to the Committee by
citizens, advocacy groups, and industry; and unpublished database information as well as
related statistics and data directly obtained from USEPA and the States of Idaho and
Washington.

The NRC review generally supported USEPA’s scientific and technical practices conducted
at the Bunker Hill Site, particularly related to human health risks. The NRC review also
raised concerns about how the USEPA Superfund Program would be able to address the
massive amounts of mining contamination that have resulted in significant risks to public
health and the environment.

Since completion of the NRC review, USEPA has been evaluating the NRC
recommendations and incorporating changes in remedy planning and implementation as
appropriate. For example, the NRC recommended USEPA further evaluate the potential for
recontamination in floodplain areas and perform additional characterization of
groundwater and surface water contamination. USEPA is moving forward with additional
data collection and site characterization to address the NRC recommendations.
Additionally, NRC recommendations related to analysis and prioritization of sources
contributing metals to Site waters will be addressed in the upcoming Upper Basin ROD
Amendment (see Section 2.7). USEPA also will likely complete a Lower Basin ROD
Amendment in the next few years that will further address the NRC recommendations,
particularly those related to potential recontamination in floodplain areas.

Since the ROD for OU 3 was issued in 2002, USEPA has continued to support data collection
efforts throughout the Coeur d’Alene Basin, particularly in the Upper Basin. The additional
data have served to improve USEPA’s understanding of the Upper Basin and enabled
USEPA to address key NRC recommendations with respect to the fate and transport of
dissolved metals in the subsurface and the role that groundwater plays in contaminant
loading to surface water.

2.7 Upcoming Upper Basin ROD Amendment

As discussed in Section 2.2, USEPA has completed an FFS and a Proposed Plan for the
Upper Basin to support additional remedy changes to the existing RODs for all three OUs
(USEPA, 2010b). For purposes of the FFS and the Proposed Plan, the Upper Basin includes
areas of mining-related contamination along the SFCDR and its tributaries downstream to
one mile west of the confluence of the South and North Forks of the river and the Bunker
Hill Box.

The 2010 FFS summarizes USEPA’s evaluation of additional remedial actions to protect the
human health remedy and reduce metals contamination in surface water and groundwater
in the Upper Basin portion of the Site, including the Bunker Hill Box. The 2010 FFS builds
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upon Alternatives 3 and 4 of the 2001 FS Report (USEPA, 2001b) for the Upper Basin of
OU 3, taking into consideration the NRC recommendations and current Site environmental
conditions. OU 2 Phase II remedial actions also are evaluated as part of the 2010 FFS. The
focus of the Phase II remedial actions is improving water quality in the SFCDR.

The proposed cleanup approach for the Upper Basin, including the Box, would provide a
final remedy for:

¢ Human health protection for surface waters used for drinking purposes;
e Ecological protection for surface waters; and

¢ Human health and ecological protection for soil, sediment, and source material in
locations where remedial actions are taken.

The proposed cleanup approach for the Upper Basin also would enhance the protectiveness
of previously selected human health remedies in areas that are vulnerable to erosion and
degradation of clean barriers. Further, the proposed cleanup approach is expected to
significantly reduce groundwater contamination levels and the contribution of
contaminated groundwater to surface water.

USEPA has documented its preferred cleanup approach for the Upper Basin in a Proposed
Plan (USEPA, 2010a), which was issued for public comment on July 12, 2010. USEPA
initially offered a 45-day public comment period, which exceeds the 30-day minimum
requirement. After receiving requests for additional review time from external stakeholders,
USEPA provided an additional 90 days for public comment. The Proposed Plan public
comment period will close on November 23, 2010. Following the public comment period,
USEPA will prepare a summary of responses to all comments received during the comment
period. The responsiveness summary will be part of an Upper Basin ROD Amendment that
is expected to be completed in late Spring 2011.

This Five-Year Review Report does not include an assessment of the upcoming Upper Basin
ROD Amendment actions because these remedies have not yet been selected or
implemented.
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3 Review of Selected Remedies for
Operable Unit 1

This section documents the studies and remedial actions completed in Operable Unit
(OU) 1. The information in this section is organized as follows:

e 3.1 Overview of the Selected Remedy

e 3.2 Review of Applicable or Relevant and Appropriate Requirements (ARARS)
e 3.3 Review of Operable Unit Work and Remedial Actions

e 3.4 Performance Evaluation of the OU 1 Remedy

A protectiveness statement for OU 1 is provided in Section 7 of this report. Figure 3-1 is a
map of the communities in OU 1, and Figure 3-2 is a timeline of key events.

3.1 Overview of Selected Remedy

The OU 1 Selected Remedy and remedial action objectives (RAOs) are described in the 1991
OU 1 Record of Decision (ROD) (USEPA, 1991) and the 1992 OU 2 ROD (USEPA, 1992). The
primary goal of the OU 1 Selected Remedy is to reduce children’s intake of lead from soil
and dust sources to meet the following RAOs:

e Less than 5 percent of children with blood lead levels of 10 micrograms per deciliter
(ug/dL) or greater; and,

e Less than 1 percent of children exceeding a blood lead level of 15 pg/dL.

The long-term strategy to achieve the blood lead goals is to remediate surface soils through
removals and replacement with clean soil or other barriers, manage those barriers into
perpetuity, and stabilize other contaminated areas throughout the Site to effect reductions in
house dust lead levels. The 1991 OU 1 ROD and previous investigations identified house
dust as the primary source of lead intake and subsequent absorption among young children
in OU 1 (Panhandle Health District [PHD], 1986). This pattern has been widely observed
and supported by many subsequent studies (Lanphear and Roghmann, 1997; Succop et al.,
1998; Manton et al., 2000; Lanphear et al., 2002; Lanphear et al., 2003; von Lindern,
Spalinger, Petroysan, et al., 2003; von Lindern, Spalinger, Bero, et al., 2003; Laidlaw, Mielke,
et al., 2005).

To achieve the RAOs, the cleanup strategy includes:
e Implementation of a Lead Health Intervention Program (LHIP) for local families;

¢ Remediation of all residential yards, commercial properties, and rights-of-way (ROWs)
that have soil lead concentrations greater than 1,000 milligrams per kilogram (mg/kg);
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e Achieving a geometric mean yard soil lead concentration of less than 350 mg/kg for
each residential community in OU 1;

e Controlling fugitive dust and stabilizing and capping contaminated soils throughout the
Bunker Hill Box (OU 1/0U 2);

e Achieving a geometric mean of interior house dust lead levels for each community of
500 mg/kg or less, with no individual house dust level exceeding 1,000 mg/kg; and,

e Establishing an Institutional Controls Program (ICP) to maintain protective barriers over
time and to ensure that future land use and development is compatible with the OU 1
Selected Remedy.

In 1994, the U.S. Environmental Protection Agency (USEPA) and the State of Idaho entered
into a consent decree (CD) with the Potentially Responsible Parties (PRPs) to conduct
remedial actions in OU 1.1 The OU 1 PRPs also are referred to as the Upstream Mining
Group (UMG). Hecla Mining Company is the only remaining member of UMG. Among
other things, the CD requires the PRPs to remediate at least 200 residential yards and
associated ROWs and commercial properties each year until all residential areas are
remediated.

3.2 Review of Applicable or Relevant and Appropriate
Requirements

Applicable or relevant and appropriate requirements (ARARs) and to be considered (TBC)
items from the 1991 OU 1 ROD and the 1992 OU 2 ROD were reviewed as part of the 2000
and 2005 Five-Year Reviews. The 2000 Five-Year Review (USEPA, 2000) identified changes
or newly promulgated standards related to air and blood lead level goals. However, the
modifications were found not to affect the protectiveness of the remedy selected in the 1991
and 1992 RODs. Since that time, promulgated standards affecting the protectiveness of the
OU 1 human health remedy have remained unchanged. Section 4.2 of this 2010 Five-Year
Review Report provides a brief discussion of the revised and new standards that have been
evaluated since the last Five-Year Review.

3.3 Review of Operable Unit Work and Remedial Actions

This section describes the progress to date in implementing the Selected Remedy and
achieving the RAOs in OU 1. This information is presented in the following subsections:

e 331 Health and Safety

e 332 Operation and Maintenance

e 333 Residential Area Soil Remediation
o 334 House Dust Remediation

e 335 Blood Lead Level Reduction

e 336 Lead Health Intervention Program

1 consent Decree; Bunker Hill; United States of America and State of Idaho v. ASARCO Incorporated, Coeur d’Alene Mines
Corporation, Callahan Mining Corporation, Hecla Mining Company, Sunshine Precious Metals, Sunshine Mining Company;
Civil Action No. 94-0206-N-HLR; May 10, 1994.
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e 337 Institutional Controls Program
e 338 Disposal of ICP Waste
e 339 Infrastructure

3.3.1 Health and Safety

Health and safety (H&S) is an important component of implementation of the remedy.
Protection of the H&S of workers and the public is planned and managed during remedial
activities. H&S plans are required for all construction work funded by USEPA and the State
of Idaho, consistent with requirements of the Occupation Safety and Health Administration
(OSHA) Hazardous Waste Site Regulations.? H&S plans are prepared by the contractor(s)
hired to perform the work and then submitted to the agency overseeing the work effort.
Contractors are responsible for H&S for their projects, including the work of their
subcontractors. Components of a typical H&S plan may include:

¢ Site description and contaminant characterization;

e Safety and hazard assessment and risk analysis;

e Accident prevention;

e H&S training;

e Medical surveillance;

e Personal protective equipment;

e Monitoring, including air, noise, heat stress, and confined space;
e Safety and work practices;

e Site control measures;

¢ Personnel and equipment decontamination;

e Logs, reports, and recordkeeping;

e Emergency response plan and contingency procedures; and
e Spill containment plan.

Each contract employee is required to be familiar with the H&S plan and is required to have
the necessary OSHA Hazardous Waste Operations and Emergency Response (HAZWOPER)
40-hour training and 8-hour annual refresher training. Daily tailgate meetings to plan the
day and discuss activity-specific H&S issues are held with work crews.

Between 2005 and 2010, limited field work took place in OU 1. Lost time was not tracked for
the limited work in OU 1, but no obvious safety issues have been noted.

3.3.2 Operation and Maintenance

3.3.2.1 Background and Status Update

Because the Site is subject to potential recontamination due to erosion or neglect of the
installed barriers, there is a need to continually maintain and protect the barriers placed
over the contaminated soil. Each property owner is responsible for maintaining barriers on
their property. Upon completion of remediation of each property, the owner was provided
with instructions and information on how to care for their newly installed barrier (i.e., sod,
gardens, and trees and shrubs.) These instructions describe upkeep and maintenance

2 29 CFR 1910.129 and 29 CFR 1926.65.
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practices that should be followed to ensure that the clean barriers installed as part of the
cleanup remain in good condition so that they retain their protective function.

Property owner activities that have the potential to breach barriers, from homeowner
improvements to large construction projects, are regulated by the ICP. The ICP is in place to
assure the proper handling and management of contaminated materials and long-term
implementation of Superfund remedies. This program regulates construction projects and,
in so doing, provides for long-term operation and maintenance (O&M) of established
remedial actions within the Site (including OU 1, OU 2, and OU 3). The program does not
regulate active mining operations or agricultural activities.

The success of the ICP in ensuring that barriers are maintained has been demonstrated for
over 15 years in the Box. Observations by field-based personnel and inspections of ICP-
permitted projects by PHD indicate that maintenance of remediated properties by owners
(or their representatives) generally appears effective in maintaining installed barriers.
However, it is not clear whether all protective barriers are being adequately maintained by
property owners or whether the barriers are able to withstand everyday use in certain
locations.

3.3.2.2 Technical Assessment of Operation and Maintenance

Consistent with USEPA guidance (USEPA, 2001d), technical assessment was conducted by
evaluating the following three questions related to protectiveness of the implemented
remedial actions.

Question A: Is the remedy functioning as intended by the decision documents?

The review of documents, ARARs, and risk assumptions indicates that the OU 1 remedy is
functioning as intended by the RODs. Observations by field-based personnel indicate that
maintenance by owners (or their representatives) of remediated properties and those
cleaned up as time critical removal actions generally appears effective. There is, however, no
established approach being used to inspect these properties to determine whether the
remedies are retaining their functionality as protective barriers after their warranty periods
have ended.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of remedy selection still valid?

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
remedy selection remain valid.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

All properties located within the ICP boundary must comply with the ICP (see Section
3.3.7.1 for a description of the ICP). While the ICP provides an effective system for ensuring
that barriers are maintained on ICP-permitted properties, it does not ensure that all barriers
are properly maintained and functional. For example, some clean sod or gravel barriers may
erode and expose underlying contamination as part of everyday uses in certain locations,
such as areas used for parking cars or other vehicles on a regular basis. In general, these
types of activities are not subject to ICP permitting and oversight and are not monitored by
IDEQ or USEPA once the warranty periods have ended. A systematic approach is needed to
ensure that properties not obtaining an ICP permit retain functional and protective barriers.
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Remedy Issues
A summary of issues identified with respect to O&M in OU 1 is provided in Table 3-1.

TABLE 3-1
Summary of OU 1 O&M Remedy Issues
2010 Five-Year Review, Bunker Hill Superfund Site

Affects Protectiveness (Y/N)

Current Future
Issues (now to 1 year) (>1 year)
0O&M Needs: It is not clear whether all protective barriers are being N Y

adequately maintained by property owners or whether the barriers
are able to withstand everyday use in certain locations.

Recommendations
A summary of recommendations and follow-up actions for O&M in OU 1 is provided in
Table 3-2.

TABLE 3-2
Summary of OU 1 0&M Recommendations and Follow-Up Actions
2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness

(YIN)
Proposed Current
Recommendations/Follow-up Responsible Oversight Milestone (now to Future
Actions Entity Agency Date 1 year) (>1 year)
0O&M Needs: Develop an UMG, PHD, IDEQ, 12/2012 N Y

approach (or program) that IDEQ, USEPA USEPA
defines how barrier integrity for
all remediated properties would
be maintained and monitored
over time.

IDEQ = Idaho Department of Environmental Quality

3.3.3 Residential Area Soil Remediation

The 2005 Five-Year Review evaluated the human health remedy for the Box and estimated
that, as of 2004, 95 percent of all residential yards requiring remediation were completed,
with approximately 90 yards remaining to be remediated (USEPA, 2005). At the time of the
2005 Five-Year Review, the 350 mg/kg soil RAO had been achieved in all communities
except Wardner, where remediation was ongoing.

Between 2002 and 2008, the PRPs and the U.S. Army Corps of Engineers (USACE), on behalf
of IDEQ and USEPA, continued remediation activities in south Kellogg, Pinehurst,
Wardner, Elizabeth Park, Montgomery Gulch, and portions of Ross Ranch and Alhambra. In
2008, USEPA, with the involvement of IDEQ, certified as complete the PRPs” CD work in
Kellogg South of Interstate 90 (I-90), Pinehurst, Page, Wardner, and Elizabeth Park-
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Montgomery Gulch-Ross Ranch (USEPA, 2008). As part of the 2008 certification of
completion, the PRPs provided a cash-out payment of $534,464.23 for 15 properties and 2
wells to the State of Idaho for “remediation refusals”. Remediation refusals refer to
properties where the owner has refused soil remediation or well closures. The cash payment
to the State of Idaho was based on the estimated cost of remediating the property. The
payment was deposited in a trust fund held by the State for property remediation if the
property owner changes their mind or a new owner acquires the property and agrees to
clean up.

A total of 194 properties and ROWs were remediated in 2005, 37 in 2006, and 2 in 2007. One
residential property that was previously a refusal was remediated in 2008. As of 2010, all
properties requiring remediation within OU 1 have been remediated, with the exception of
some remediation refusals. Eighteen properties containing soil lead concentrations in excess
of 1,000 mg/ kg and three wells requiring closure have refused remediation in the Box.
These properties are located throughout OU 1: six parcels each in Pinehurst and Kellogg,
two in Wardner and Elizabeth Park, and one each in Montgomery Gulch and Page.
Disclosures provided by PHD at the time of sale alert prospective purchasers and loan
providers whether remediation has or has not occurred. Sellers are required by law to
disclose this fact as well. Prospective purchasers can then arrange for the State of Idaho’s
“remediation refusals” trust fund to complete remediation.

3.3.3.1 Yard Soil Lead Concentrations

Surface soil is most available for exposure to young children. For this reason, surface yard
soil lead concentrations are used in site-specific risk assessment evaluations and to ensure
attainment of the RAOs. The remedy requires the installation of protective barriers 6 to

12 inches thick (depending on depth of contamination) to reduce direct exposure to
contaminated soil and migration of contaminated soil to dust in homes.

Table 3-3 summarizes surface (top inch) soil lead concentration data for each Box
community by two methodologies. The first method presents the community mean soil
concentrations estimated in the certification reports (McCulley, Frick, and Gilman [MFG],
1997, 1999; LER, 2008a, 2008b, 2008c, 2008d, 2008e). These mean soil concentrations were
estimated for each residential community following the procedures outlined in the Final
Residential Yards Remedial Design Report (MFG, 1994) and include results for residential and
commercial properties and ROWs. The second method shows the residential yard soil
community means as they have been presented in past Five-Year Reviews. These means are
reflective of residential property data through 2004 and were not updated using data
through 2009 for this Five-Year Review because the community means were calculated in
the 2008 certification reports after remediation was complete.

As shown in Table 3-3, the average lead concentrations reported in the certification reports
are all below the community mean soil RAO of 350 mg/kg and are comparable to the
residential yard soil means estimated in the 2005 Five-Year Review. Between 1989 and 2008,
lead concentrations in the top inch of yard soils was significantly reduced in all Box
communities. Generally, community mean yard soil concentrations decreased by about

100 to 300 mg/kg annually in the earlier years of remediation and by about 30 to 50 mg/kg
annually in more recent years. As of 2008, the community mean soil RAO of 350 mg/kg was
achieved.
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TABLE 3-3
Community Mean Soil Lead Concentrations for OU 1

2010 Five-Year Review, Bunker Hill Superfund Site

Average Lead Concentration from Residential Yard Soil Geometric Mean
Community Area Certification Reports (mg/kg) Lead Concentrations (mg/kg)b

Kellogg North of 1-90 114 131
Kellogg South of 1-90 132 131
Elizabeth Park, Montgomery 258 N/A
Gulch, and Ross Ranch?

Page 168 184
Pinehurst 262 270
Smelterville 70.9 129
Wardner 126 144°

®Elizabeth Park, Montgomery Gulch, and Ross Ranch were included in the geometric mean for Kellogg in the
Human Health Remedial Evaluation (HHRE) (TerraGraphics Environmental Engineering [TerraGraphics],
2004).

®Mean soil concentrations reflect data through 2004 and were taken from Table 3-1 of the Addendum to the
Final Human Health Remedial Evaluation Report for the Bunker Hill Superfund Site Box (TerraGraphics,
2005b).

‘Additional properties were remediated in 2004-2008 since the HHRE. The community mean for Wardner was
recalculated as of 2009.

N/A = not applicable

3.3.3.2 Visual Assessment of Residential Barriers

Twenty-one remediated properties in Smelterville and north Kellogg were selected to
determine the condition of installed barriers through visual assessment. Selected properties
were remediated between 1989 and 1998, 11 to 20 years prior to the visual assessment,
which was accomplished in winter of 2009-2010. Most of the visually inspected properties
were remediated prior to the adoption of the ICP in 1995, which requires property owners
to obtain an ICP permit for any excavation work involving one cubic yard or more of
material.

Properties were visually inspected with the owner (when available) and compared to the
remediation as-built documentation. The property was examined for evidence of barrier
degradation, imported material, soil disturbances, and other differences from the as-built
map. Obvious signs of barrier disturbance were not commonly observed. One common
observation was noted on the majority of properties: the planting of trees, shrubs, or
flowers. Table 3-4 summarizes the observations made and the number of ICP permits on
record for imported material on previously remediated properties.

The visual assessment identified several activities that could potentially compromise
barriers or the protectiveness of the remedy, as follows:

1. The degradation of gravel barriers to the point of possible exposure to underlying
materials;

2. The import of new material from unidentified, potentially contaminated sources;
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TABLE 3-4

Visual Assessment: Evidence of Wear and Imported New Material in Previously Remediated Areas
2010 Five-Year Review, Bunker Hill Superfund Site

Visible Signs of Wear in Previously Remediated Areas

Visible Signs of New Material on or in Previously Remediated Areas

Number of
Number of Properties Properties with
Total Number Apparent Number of with no ICP Permit: no ICP Permit: | Total Number of
of Properties Cause and Properties that Homeowner Indicated Material Properties with
Material | with Evidence Extent of Obtained an ICP Material Came from a Source Evidence of
Type of Wear Wear Extent of Wear Permit Clean Source Unknown New Material
Gravel 6 Vehicle Shallow ruts and bare 6 7 2 15
Area traffic soil were observed. Wear
does not appear to
extend below the
installed barrier.
Soil 2 Vehicle Shallow ruts and bare 5 2 1 8
traffic, soil were observed. Wear
children does not appear to
playing extend below the
installed barrier.
Cement N/A N/A N/A 3 N/A N/A 5%

*These cement areas were not shown on the as-built maps. The two homeowners who did not obtain a permit from ICP indicated the work was completed at the
time of remediation.
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3. The recontamination of barriers due to vehicle traffic;

4. The possible mixing due to tilling of clean soils with contaminated soils below the
barrier; and

The disturbance of soils involving less than one cubic yard of material do not require ICP
permits.

Only two areas showed obvious signs of disturbance below the remediation barrier. In one
case, a homeowner completed an emergency sewer repair on the weekend and obtained a
permit from the ICP the following business day. In the other instance, a homeowner
excavated a trench to install water, sewer, and electrical lines. There was no ICP permit on
record for this work, and it was difficult to identify through visual observation whether or
not the excavation involved more than one cubic yard of material. ICP personnel are
currently working with this owner to ensure the barrier is appropriate.

Seventeen of the 21 assessed properties had a permit or multiple permits from the ICP. The
scope of work covered by the permits varied widely. All information from these visual
assessments has been provided to PHD.

3.3.3.3 Right-of-Way Soil Concentrations

ROWs, as discussed in this section and sampled to support the Five-Year Review, consist of
roads and road shoulders, city streets and alleys, utility substations, and corridors. In
general, ROWs were remediated to the same criteria as adjacent residential or commercial
properties, and in many cases were remediated with the adjacent property.

Beginning in 1997, post-remediation ROW sampling was carried out to characterize lead
levels, and to assess barrier integrity and the potential for recontamination of remediated or
previously uncontaminated ROWs over time. Post-remediation ROW sampling was
conducted by IDEQ beginning in 1997 and continued on an annual basis through 2004.

The outcome of this sampling indicated that ROW recontamination was occurring, and the
2005 Five-Year Review recommended that additional ROW sampling and analysis be
conducted to determine whether ROW concentrations have remained stable. USEPA
sampled ROWs in 2008 for evaluation in this Five-Year Review, as discussed in the
following subsections.

Summary of Right-of-Way Investigations (1997 to 2008)

Results from all ROW investigations have been previously summarized in numerous
reports (TerraGraphics, 1999a, 1999b, 2000b, 2001b, 2002b, 2003b, 2005a, and 2009g). ROWs
were sampled in Smelterville, Kellogg, and Pinehurst in 1997, 1998, 1999-2004, and 2008.
Other community areas were also sampled in 2008 that had not been previously sampled
(Page, Wardner, Elizabeth Park, Ross Ranch and Montgomery Gulch.)

In 2008, ROWs in Smelterville, Kellogg, and Pinehurst were sampled near previously
sampled test pits (i.e., generally within 6 feet to 8 feet north or west of the former test pit). In
the event that sampling crews could not dig 6 feet to 8 feet north or west of the original
location, samples were collected 6 feet to 8 feet south or east of the original location. A total
of 91 samples were collected from 32 locations in Smelterville, 92 samples were collected
from 33 locations in Kellogg, and 131 samples were collected from 48 locations in Pinehurst.
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Table 3-5 summarizes sample results and geometric means for 2008 from the OU 1 ROWs,
and the following subsections discuss the results shown in the table.

Smelterville Rights-of-Way Sampling Results (1997 to 2008)

The geometric mean of ROW samples in Smelterville has remained below 350 mg/kg, and
the majority of samples have concentrations less than 350 mg/kg across years. Between 1997
and 2007, 5 percent to 24 percent of all samples from Smelterville ROWSs had lead
concentrations greater than 1,000 mg/kg. In general, the number of samples greater than
1,000 mg/kg remained fairly stable across years, with smaller percentages in 2003 and 2008.
In 2008, between 6 and 9 percent of samples were greater than 1,000 mg/kg across depth
intervals (see Table 3-5), compared to 15 to 24 percent observed in 1997. This may partially
be due to the City of Smelterville’s sewer project that occurred in 2008, in which many of the
streets and gravel ROWs had been removed and replaced.

Kellogg Rights-of-Way Sampling Results (1998 to 2008)

The geometric mean of ROW samples in Kellogg has remained below 350 mg/kg since 1999
(with one exception at the 6- to 12-inch depth interval in 2000), and the majority of samples
have concentrations less than 1,000 mg/kg across years. From 1998 to 2007, between 7 and
38 percent of samples from Kellogg ROWSs were greater than 1,000 mg/kg. However, in the
early years of sampling, some samples collected were from areas that had not yet been
remediated. In general, the number of samples greater than 1,000 mg/kg remained fairly
stable or decreased across years, with the lowest percentages in 2004 and 2008. In 2008,
between 0 and 7 percent of samples were greater than 1,000 mg/kg, across depth intervals
(see Table 3-5). Maximum concentrations in the 0- to 1-inch and 6- to 12-inch depth intervals
have generally decreased over time.

Pinehurst Rights-of-Way Sampling Results (1999 to 2008)

The geometric mean of ROW samples in Pinehurst has remained below 350 mg/kg since
2000, and the majority of samples have concentrations less than 350 mg/kg. In 1999,
depending on sample depth, between 36 and 46 percent of samples had concentrations
greater than 1,000 mg/kg. As remediation continued in Pinehurst, that percentage dropped
to a range of 0 to 12 percent from 2000 through 2004, with the highest percentage noted in
2004. In 2008, the percent of samples exceeding 1,000 mg/kg (between 3 and 9 percent) has
remained similar to or slightly higher than 2004 levels.

Page, Wardner, Elizabeth Park, Ross Ranch and Montgomery Guich Right-of-Way Sampling
Results (2008)

Similar to other ROW sampling, samples in these areas were collected from three depth
intervals (0-1 inch, 1-6 inch, and 6-12 inch) or until a fabric barrier or visible color change
was observed.

In Page, Wardner, and Ross Ranch, the geometric mean lead concentration across all depth
intervals was less than 350 mg/kg, and no sample exceeded 350 mg/kg. In Elizabeth Park,
of seven samples collected, one exceeded 1,000 mg/kg in the 0- to 1-inch depth interval,
while the geometric mean concentration remained below 350 mg/kg. In Montgomery
Gulch, the 1-to 6-inch depth interval exceeded 1,000 mg/kg in the one location that was
sampled.
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TABLE 3-5

Right-of-Way Lead Concentration Summary for Box Communities, 2008

2010 Five-Year Review, Bunker Hill Superfund Site

Depth Interval:

0to 1inch 1to 6inch 6to 12 inch All Depth Intervals
Elizabeth Park®
Total number of samples® 3 3 1 7
Number of samples from 0-100 mg/kg 1 1 1 2
Number of samples from 101-350 mg/kg 1 1 0 2
Number of samples from 351-999 mg/kg 0 1 0 1
Number of samples = 1,000 mg/kg 1 0 0 1
Minimum (mg/kg) 33.3 99.5 65.9 33.3
Maximum (mg/kg) 1,040 941 65.9 1,040
Geometric mean (mg/kg) 164 248 N/AN/A 172
Kellogg
Total number of samples® 33 31 28 92
Number of samples from 0-100 mg/kg 10 (30%) 16 (52%) 14 (50%) 40
Number of samples from 101-350 mg/kg 13 (39%) 10 (32%) 9 (32%) 32
Number of samples from 351-999 mg/kg 10 (30%) 3 (10%) 3 (11%) 16
Number of samples = 1,000 mg/kg 0 (0%) 2 (6%) 2 (7%) 4
Minimum (mg/kg) 37.8 12.7 14.2 12.7
Maximum (mg/kg) 962 4,840 2,490 4,840
Geometric mean (mg/kg) 187 110 106
Montgomery Gulch®
Total Number of samples® 1 1 N/A 2
Number of samples from 0-100 mg/kg 1 0 N/A 1
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TABLE 3-5

Right-of-Way Lead Concentration Summary for Box Communities, 2008

2010 Five-Year Review, Bunker Hill Superfund Site

Depth Interval:

0to 1inch 1to 6inch 6to 12 inch All Depth Intervals
Number of samples from 101-350 mg/kg 0 0 N/A 0
Number of samples from 351-999 mg/kg 0 0 N/A 0
Number of samples = 1,000 mg/kg 0 1 N/A 1
Minimum (mg/kg) 67.4 1340 N/A 67.4
Maximum (mg/kg) 67.4 1,340 N/A 1,340
Geometric mean (mg/kg) N/A N/A N/A N/A
Pageb
Total number of samples® 4 4 4 12
Number of samples from 0-100 mg/kg 3 2 3 8
Number of samples from 101-350 mg/kg 1 2 1 4
Number of samples from 351-999 mg/kg 0 0 0 0
Number of samples = 1,000 mg/kg 0 0 0 0
Minimum (mg/kg) 26.7 16 16.2 16
Maximum (mg/kg) 143 214 112 214
Geometric mean (mg/kg) 49 63 42 50
Pinehurst
Total number of samples® 48 48 35 131
Number of samples from 0-100 mg/kg 19 (40%) 32 (66%) 27 (78%) 78
Number of samples from 101-350 mg/kg 19 (40%) 10 (21%) 3 (8%) 32
Number of samples from 351-999 mg/kg 7 (15%) 2 (4%) 4 (11%) 13
Number of samples = 1,000 mg/kg 3 (6%) 4 (9%) 1 (3%) 8
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TABLE 3-5

Right-of-Way Lead Concentration Summary for Box Communities, 2008

2010 Five-Year Review, Bunker Hill Superfund Site

Depth Interval:

0to 1inch 1to 6inch 6to 12 inch All Depth Intervals
Minimum (mg/kg) 35.1 215 12.4 124
Maximum (mg/kg) 1,430 3,580 2,630 3,580
Geometric mean (mg/kg) 149 81 68
Ross Ranch”
Total Number of samples? 2 2 1 5
Number of samples from 0-100 mg/kg 2 2 0 4
Number of samples from 101-350 mg/kg 0 0 1 1
Number of samples from 351-999 mg/kg 0 0 0 0
Number of samples = 1,000 mg/kg 0 0 0 0
Minimum (mg/kg) 17.9 16.2 110 16.2
Maximum (mg/kg) 95 69 110 110
Geometric mean (mg/kg) 41 33 N/A 46
Smelterville
Total number of samples® 32 32 27 91
Number of samples from 0-100 mg/kg 7 (22%) 17 (53%) 18 (67%) 42
Number of samples from 101-350 mg/kg 16 (50%) 10 (31%) 5 (19%) 31
Number of samples from 351-999 mg/kg 6 (19%) 3 (9%) 2 (7%) 11
Number of samples = 1,000 mg/kg 3 (9%) 2 (6%) 2 (7%) 7
Minimum (mg/kg) 325 28.2 24.3 24.3
Maximum (mg/kg) 4,020 7,610 5,430 7,610
Geometric mean (mg/kg) 227 139 107
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TABLE 3-5

Right-of-Way Lead Concentration Summary for Box Communities, 2008

2010 Five-Year Review, Bunker Hill Superfund Site

Depth Interval:

0to 1inch 1to 6inch 6to 12 inch All Depth Intervals

Wardner®

Total number of samples® 3 3 3 9

Number of samples from 0-100 mg/kg 2 2 2 6

Number of samples from 101-350 mg/kg 1 1 1 3

Number of samples from 351-999 mg/kg 0 0 0 0

Number of samples = 1,000 mg/kg 0 0 0 0
Minimum (mg/kg) 41.7 25.7 25.1 25.1
Maximum (mg/kg) 102 124 293 293
Geometric mean (mg/kg) 64 47 62 57

% This count does not include quality assurance/quality control (QA/QC) samples. The higher concentration from a split or duplicate pair is used in this summary.

b Percentage of samples within concentration intervals are not presented for Page, Elizabeth Park, Montgomery Gulch, Wardner, and Ross Ranch because the
number of samples collected in these communities is relatively small.
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Interpretation of recontamination in ROWs is complicated due to spatial variability in
sampling methodology and uncertainty regarding the remediation year of some sample
locations. Random variability may be due to the nature of ROW sampling methods, in
which the sample location varied between 2 and 8 feet from the original test pit location,
depending on the year. However, small areas of elevated concentrations, or “hot spots”,
could exist throughout the Box.

Visual Assessment of Rights-of-Way (2008)

After the 2008 sampling event, IDEQ conducted visual assessments at the 15 ROW sample

locations where 2008 results were near or above 1,000 mg/kg. IDEQ personnel noted if the
area had recently been disturbed and recorded information about the installed remedy, the
remediation year, and prior ROW sample results. IDEQ’s findings indicated that increased
soil lead levels may be due to:

e Construction, road maintenance, and/or utility work (six locations);

e Barrier compaction and dislocation and mixing of contaminated underlying soils (two
locations);

e Use patterns and other impacts at the sampling location (one location was used as a
parking area, one was a high-traffic area where the presence of street sweepings was
thought to affect ROW concentrations, one was an access route to a back yard, and one
IDEQ noted as being in a heavy traffic area that appeared to have had a new rock
garden and power pole placed in the vicinity); and

e The possibility that some locations may have never been remediated (two locations;
Olsen, 2010). The reason for increased concentrations at one other location could not be
determined.

Summary of Right-of-Way Results

The 2005 Five-Year Review concluded that ROW recontamination appears to be increasing,
although not to widespread levels of human health concern, and recommended that ROW
recontamination be evaluated in the 2010 Five-Year Review. In 2008, historical ROW
sampling locations were resampled in preparation for the 2010 Five-Year Review, as
discussed above.

Geometric mean ROW results from 1997 to 2008 are all less than 350 mg/kg, with the
exception of earlier sampling years in some communities when a large percent of sampled
pits had not yet been remediated (e.g., 1998, 1999, and 2000 geometric mean concentrations
for Kellogg and 1999 geometric mean concentrations for Pinehurst), and from some areas
where less than five samples were collected in 2008 (e.g., Elizabeth Park and Montgomery
Gulch). By 2008, a small number of ROW sample locations (up to 9 percent) show lead levels
in excess of 1,000 mg/kg.

Although it is clear that ROW recontamination has occurred, widespread recontamination
of ROWs to levels of human health concern has not been observed to date. However, surface
and subsurface contamination remaining in the Box poses a risk of recontamination. In
general, the remediation has been effective in capping contamination but may not be
sustainable in areas such as road shoulders and alleys, where heavy use may cause
dislocation and compaction. Areas in which ROWs are subject to sustained saturation
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conditions also may be particularly susceptible to recontamination as a result of erosion
caused by vehicle use during saturated conditions.

3.3.3.4 Other Sampling

Sampling protocols were developed for the ICP in 1997 and have been updated through the
years (see Section 3.3.7 for a list of ICP protocols.) In general, ICP sampling is opportunistic
and sample locations are based on professional judgment. Table 3-6 summarizes samples
collected by the ICP from 2005 through 2009.

TABLE 3-6
Summary of ICP Samples Collected in the Box, 2005-2009
2010 Five-Year Review, Bunker Hill Superfund Site

Calendar Year

Sample Type 2005 2006 2007 2008 2009

Snow Pile Sediment

Number of samples 4 4 3 6 25
Minimum Pb Conc. (mg/kg) 658 200 185 456 81
Maximum Pb Conc. (mg/kg) 1,936 967 282 1,010 2,732
Average Pb Conc. (mg/kg) 1,050 401 248 791 913
Standard Deviation 595 378 54 206 724
Percentage of Samples 21000 mg/kg 25% 0% 0% 17% 36%
Potholes

Number of samples 0 0 0 0 17
Minimum Pb Conc. (mg/kg) 720
Maximum Pb Conc. (mg/kg) 41,521
Average Pb Conc. (mg/kg) 9,884
Standard Deviation 11,180
Percentage of Samples 21000 mg/kg 88%
City Sweepings

Number of samples 5 2 0 0 2
Minimum Pb Conc. (mg/kg) 160 256 197
Maximum Pb Conc. (mg/kg) 220 266 1,109
Average Pb Conc. (mg/kg) 190 261 653
Standard Deviation 30 7 645
Percentage of Samples 21000 mg/kg 0% 0% 50%
Sand

Number of samples 0 4 4 0 0
Minimum Pb Conc. (mg/kg) 90 92

Maximum Pb Conc. (mg/kg) 149 404

Average Pb Conc. (mg/kg) 128 235

Standard Deviation 27 136

Percentage of Samples 21000 mg/kg 0% 0%

Other Soils
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TABLE 3-6

Summary of ICP Samples Collected in the Box, 2005-2009

2010 Five-Year Review, Bunker Hill Superfund Site

Calendar Year

Sample Type 2005 2006 2007 2008 2009
Number of samples 108 45 86 59 76
Minimum Pb Conc. (mg/kg) 8 72 75 62 5
Maximum Pb Conc. (mg/kg) 13,101 4,821 8,991 14,164 27,738
Percentage of Samples 21000 mg/kg 23% 11% 26% 37% 41%

Note: Data Provided by the Panhandle Health District.

Pb Conc. = lead concentration

Most of the samples collected and categorized as “Other Soils” in this table were from
permitted projects or projects undertaken by the utilities or government. These samples
were collected on projects for various reasons and at varying depths. All soils on these

projects that tested greater than 1,000 mg/kg lead or 100 mg/kg arsenic were directed to the
repositories or capped under permanent barriers (such as roads and parking lots). For this
reason, averages and standard deviations were not calculated.

Between 2005 and 2007, almost all snow pile sediment, city sweepings, and sand samples
had lead concentrations less than 1,000 mg/kg in the Box communities, with the exception

of one snow pile sediment sample collected in Kellogg (Table 3-6). All four snow pile

sediment samples collected in 2005 were from one snow pile in Kellogg.

Snow pile sediment samples collected in 2008 and 2009 resulted in lead concentration

averages above 350 mg/kg, and a total of 10 samples (17 percent in 2008 and 36 percent in
2009) were greater than 1,000 mg/kg lead (Table 3-6). These high samples were all observed

in Kellogg. All snow pile sediment samples collected from Smelterville, Pinehurst, and

Wardner were below 600 mg/kg lead. Pothole samples collected in the Box (from

Smelterville, Kellogg, and Pinehurst) averaged 9,884 mg/kg, and 88 percent of the 17

samples were 1,000 mg/kg or greater (Table 3-6). Two city sweeping samples were collected
in Kellogg in 2009 and ranged from about 200 mg/kg to 1,100 mg/kg lead. These results are
typical, because most roads in the Silver Valley were built on mine tailings, but indicate the

need for ongoing road maintenance and the importance of roads as a barrier.

3.3.3.5 Hillsides

Revegetation of approximately 3,200 acres and new development in hillside areas as part of
remedial actions (see Section 4.3.3) in recent years has increased hillside stability.
Contamination from hillsides is primarily an issue for OU 1 communities that are located

within the historical zone of influence of the Bunker Hill Smelter emissions (USEPA, 2005).

The volume of contaminated soil remaining on the hillsides has been estimated to be

approximately 1,000,000 cubic yards, based on an average contaminated depth of 1 foot
(TerraGraphics, 2006b). The assumption of 1 foot was made based on the sampling data
collected for future hillsides development (TerraGraphics, 1996, 1997b, 1999¢). There are

currently no plans to remove contaminated soils from these very steep hillsides, with the
possible exception of private development. Several hundred acres of developable hillside

3-19




2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE

areas exceed the soil removal action level for commercial and residential properties
(1,000 mg/ kg lead). In the event these areas are developed in the future, ICP requirements
include installation of appropriate human health barriers by the developer.

3.3.3.6 Mine Dumps

The RODs call for stabilization of mine dumps as they relate to erosion from hillsides. As
Phase II remedial actions are prioritized for implementation, consideration will be given to
potential exposures to recreational uses and recontamination of adjacent residences as well
as ecological impacts from mine dumps.

3.3.3.7 Technical Assessment of Residential Area Soil Remediation

Consistent with USEPA guidance (USEPA, 2001d), technical assessment was conducted by
evaluating the following three questions related to protectiveness of the implemented
remedial actions.

Question A: Is the remedy functioning as intended by the decision documents?

The review of documents, ARARs, and risk assumptions indicates that the OU 1 remedy is
functioning as intended by the RODs. The soil remedial strategy has been successful in
decreasing soil and house dust concentrations and the health RAOs have been achieved.
The blood lead RAO was achieved by reducing soil and dust lead concentrations to levels
that limited estimated mean soil and dust lead intakes for children.

Successfully implementing the remedial strategy required a comprehensive approach to
reducing soil lead exposures throughout the community. The primary soil and fugitive dust
sources included residential home yards, common use areas, ROWs, commercial properties,
hillsides, river floodplain, and industrial complex and waste material piles and
impoundments. These remedial actions simultaneously produced reductions in soil
exposure and sources of lead in house dust; both reductions are essential to meeting the
blood lead RAOs.

A number of activities could potentially compromise barriers and the protectiveness of the
remedy including, as listed in Section 3.3.3.2. During visual assessments of installed clean
barriers, there were discrepancies noted between the current situation and information
documented on the as-built maps, all of which have been recorded in the assessment notes
and copies provided to the ICP. Although visual assessments provide a limited ability to
confirm that remedies have not been compromised, observations of clean barriers indicate
that the remedy remains intact. However, in a number of cases, it was not possible to
confirm whether the remedy was compromised without taking samples or moving material
to check the barrier’s integrity.

Recontamination of ROWs is a potential issue due to the impact of vehicular traffic, road
and/or shoulder grading, general tracking of materials from unremediated areas, and
mixing of underlying soils during excavations. In addition, areas in which ROWs are subject
to sustained saturation conditions may be particularly susceptible to recontamination
caused by erosion from vehicle use during saturated conditions. From 1998 to 2008, the
thickness and depth of the ROW barriers have been measured, observed, and reported in
field notes to evaluate whether these barriers are deteriorating and/or compacting over
time. In 2008, a total of 126 ROW pits were sampled in Kellogg, Smelterville, Pinehurst, and
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other residential areas. Of the 126 ROW pits sampled, 44 visible transitions were observed.
Fabric barriers were found at depths ranging from 1 inch to 12 inches, with an average
depth of 9 inches. Visible color changes were noted at depths ranging from 3 inches to 10
inches, with an average depth of 7 inches. Sampling of roadway potholes in Smelterville,
Kellogg, and Pinehurst demonstrated that 88 percent of pothole samples were greater than
1,000 mg/kg and averaged more than 1 percent lead. Samples from snow piles/storage
areas indicated lead contaminant concentrations near or below 1,000 mg/kg.

Widespread recontamination of ROWs to levels of human health concern has not been
observed to date, and ROW lead concentrations appear to have remained stable based on
limited sampling conducted since the last Five-Year Review. USEPA and IDEQ are
developing an approach under the existing RODs to address this issue collaboratively with
local, county, and state entities responsible for providing and maintaining roadways in their
communities. The objective of this effort is to develop and implement a strategy that ensures
the long-term effectiveness of barriers installed in ROWs and also aligns with the
transportation and maintenance needs of the Box and Upper Basin communities.

Several hundred acres of developable hillside areas exceed the soil removal action level for
commercial and residential properties (1,000 mg/kg lead). Appropriate information must
continue to be made available to interested developers to ensure adequate understanding of
ICP permitting and barrier installation requirements.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of remedy selection still valid?

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
remedy selection remain valid. The Selected Remedy has reduced soil and dust lead
concentrations and children’s lead intake from these sources to sufficiently low levels to
meet the blood lead RAOs. Dust lead concentrations indicate minimal changes in
contributions from soil sources since the 2005 Five-Year Review.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Since the last Five-Year Review, no new information other than that discussed in response
to Questions A and B has come to light that could call into question the protectiveness of the
remedy.

Remedy Issues and Recommendations
No issues or recommendations were identified for the residential area soil remediation
remedy.

3.3.4 House Dust Remediation

Following completion of soil remediation in a community, the remedy includes a one-time
interior cleaning for any home with house dust concentrations at or above 1,000 mg/kg. The
rationale for not performing interior cleaning at the time of soil remediation is derived from
the initial 1990 pilot cleaning study in which some homes in the Box received interior
cleaning, yet, within one year, lead concentrations in the home had returned to pre-cleaning
levels (CH2M HILL, 1991). USEPA, IDEQ, the Agency for Toxic Substances and Disease
Registry (ATSDR), and PHD decided not to clean home interiors until exterior
contamination sources were controlled.
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In 2000, USEPA and the State of Idaho conducted a second, follow-up interior cleaning
project to determine whether house dust levels would be better sustained following
completion of substantial soil remediation. The second study confirmed conclusions of the
initial study: sustained reductions in lead dust concentrations would require frequent and
repeated interior cleanings by either Housing and Urban Development (HUD) carpet
replacement and/or comprehensive commercial cleaning protocols, otherwise dust lead
levels would return to pre-cleaning levels within months (TerraGraphics, 2002a). The
remedy does not address anthropogenic lead sources that cannot be controlled by
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
cleanup activities (i.e., residents” hobbies, habits, and activities, as well as dust generated by
lead-based paint).

3.3.4.1 Status Update

USEPA and the State of Idaho are continuing to monitor house dust concentrations as
residential soil remediation is completed. House dust has long been recognized as the
predominant source of exposure for young children within the Box. House dust
concentrations are being measured to assess progress towards meeting the remedial action
objective of a 500 mg/kg lead dust community average and an individual goal for each
home of 1,000 mg/ kg lead or less.

Complementary methods are being used to track the concentration of dust in the home:
vacuum bags and dust mats (TerraGraphics, 2000a). In addition to measuring lead
concentration in dust, dust mats collect dust for a known number of days, so that they also
measure dust and lead loading rates. Dust and lead loading rates were the strongest
predictors of blood lead levels in the OU 3 Human Health Risk Assessment (Terragraphics
et al., 2001). Loading rates are informative because dust lead concentrations do not measure
mass of dust or its rate of movement in and out of a house. Dust loading represents the mass
of dust per unit area. In the absence of a strong interior lead source, most of the lead in
interior house dust originates from exterior soils (TerraGraphics, 2005a; National Research
Council [NRC], 2005).

In the 2000 Five-Year Review, decreasing house dust lead concentrations were observed;
however, OU 1 community means were not below 500 mg/kg. The 2005 Five-Year Review
Report for OU 1 recommended the following: (1) evaluate the need for a one-time cleaning
of house dust prior to moving forward with the interior cleaning remedial action, and

(2) continue to monitor house-dust levels every year as soil cleanup of residential and
community areas is completed. Since the 2005 review, dust mat and vacuum bag samples
were collected from approximately 200 homes in 2005 and 280 homes in 2008. In addition,
USEPA and IDEQ are evaluating modification of the house dust RAO that specifies interior
remediation for OU 1 homes with concentrations equal to or greater than 1,000 mg/kg lead
(USEPA, 1992).

Figures 3-3, 3-4, and 3-5 show histograms of house vacuum dust lead concentrations
throughout OU 1 from 1988 to 2008. In 1988, nearly 70 percent of vacuum bag samples
collected from Box homes had lead concentration exceeding 1,000 mg/kg. With the addition
of Pinehurst in 1990, more than 50 percent of samples remained above that level. Through
the years, the percentage of vacuum bag samples that exceed 1,000 mg/kg lead has steadily
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FIGURE 3-3

House Dust Vacuum Bag Concentration Histograms for OU 1, 1988-1994

2010 Five-Year Review, Bunker Hill Superfund Site
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FIGURE 3-4
House Dust Vacuum Bag Concentration Histograms for OU 1, 1995-2000

2010 Five-Year Review, Bunker Hill Superfund Site
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FIGURE 3-5
House Dust Vacuum Bag Concentration Histograms for OU 1, 2001-2008

2010 Five-Year Review, Bunker Hill Superfund Site
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FIGURE 3-6
Mean Dust Mat Lead Concentrations by Year and Area for OU 1, 1996-2008
2010 Five-Year Review, Bunker Hill Superfund Site
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decreased. From 2001 to 2005, around 10 percent of all vacuum bag samples collected in the
Box have been above 1,000 mg/kg. In 2008, this number dropped to 5 percent.

Table 3-7 presents dust mat lead concentrations from 1996 to 2008. As observed in

Figure 3-6, the trend in geometric mean mat concentrations throughout the sampling years
has gradually decreased, and, from 2002 to 2008, geometric means were below the
established RAO for house dust. In 2002, a significant decrease was observed in OU 1 dust
mat concentrations (Figure 3-6). However, some of the decrease was attributed to a change
in sampling equipment when the manufacturer discontinued the model of mat used from
1996 to 2001. A replacement mat was selected, and a number of the discontinued mats were
retained to determine a calibration to estimate the effect of replacing the dust mats
(TerraGraphics, 2005a).

Table 3-8 presents dust and lead loading rates for years 1996 to 2008. Dust and lead loading
rates provide information on the amount of dust and lead from soils that are tracked into
homes during a specified time period. Lead loading rates are indicators of remedial
effectiveness in reducing house dust lead levels by removing contaminated soils. In general,
geometric mean dust loading rates have remained similar, but a reduction in lead
concentration in outdoor soils has resulted in a reduction in the amount of lead being
tracked into homes.

Although the community-wide house dust RAO was achieved in all communities by 2002,
some homes continue to show lead levels equal to or greater than 1,000 mg/kg lead. Over
the years as remediation continued throughout the Site, the number and percentage of
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TABLE 3-7
Dust Mat Summary Statistics by Community and Year for OU 1, 1996-2008

2010 Five-Year Review, Bunker Hill Superfund Site

Dust Mat
Concentrations

Lead Concentration Range

Mean House Dust Lead Concentration (mg/kg)

> 1,000 mg/kg Lead (mg/kg) . . Arithmetic . Geometric

Number of Arithmetic Standard Geometric Standard

Year City Samples Number Percent Minimum Maximum Mean Deviation Mean Deviation
1996 Box Total 75 37 49% 180.2 7,019 1,329 1,124 1,013 2.08
1997 Box Total 301 129 43% 11 8,200 1,240 1,088 926 2.17
1998 Box Total 489 233 48% 43 35,600 1,444 2,647 968 2.16
1999 Box Total 356 126 35% 90 57,600 1,367 3,845 796 2.29
2000 Box Total 330 101 31% 70 15,500 1,022 1,373 705 2.20
2001 Box Total 223 45 20% 7 15,100 849 1,314 569 2.34
2002% | Box Total 343 19 6% 15 79,700 602 4,313 257 2.34
2003* | Box Total 362 30 8% a7 51,200 626 2,723 359 2.19
2004* | Box Total 338 20 6% 32 57,700 671 3,535 270 2.59
2005% | Kellogg 75 12 16% 30 25,400 1,109 3,315 340 3.70
Page 15 0% 41 562 225 153 181 2.04
Pinehurst 48 1 2% 6 1,100 170 184 112 2.58
Smelterville 48 2 4% 25 10,500 520 1,492 227 3.02
Wardner 10 1 10% 35 3,420 624 1,001 300 3.56
Box Total 196 16 8% 6 25,400 642 2,218 222 3.36
2008* | Kellogg 133 6 5% 27 6,380 426 617 285 2.36
Page 6 0 0% 93 520 287 154 247 1.88
Pinehurst 78 1 1% 13 1,830 205 225 148 2.23
Smelterville 38 0 0% 60 976 300 197 244 1.96
Wardner 15 1 7% 31 1,480 293 364 178 2.78
Box Total 270 8 3% 13 6,380 334 473 224 2.38

Note: When the number of observation is < 2, data are not shown for confidentiality purposes.

& Mat multiplier was not applied to these concentrations.
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TABLE 3-8

Dust and Lead Loading Summary Statistics by Community and Year for OU 1, 1996-2008

2010 Five-Year Review, Bunker Hill Superfund Site

Dust Loading Rate (mg/m2/day) Lead Loading Rate (mg/m2/day)

Number Arithmetic Geometric | Number Arithmetic Geometric

of Arithmetic | Standard Geometric Standard of Arithmetic Standard Geometric Standard

Year City Samples Mean Deviation Mean Deviation | Samples Mean Deviation Mean Deviation
1996 Box Total 107 1,063 1,167 630 3.06 75 1.68 1.74 1.12 2.55
1997 Box Total 295 836 1,365 492 2.61 295 1.05 2.20 0.46 3.57
1998 Box Total 485 609 858 355 2.78 485 0.94 3.45 0.34 3.42
1999 Box Total 354 808 1,287 395 3.46 353 1.33 7.96 0.32 4.32
2000 Box Total 332 672 885 419 2.65 330 0.57 0.93 0.30 3.21
2001 | Box Total 250 697 1,140 352 3.16 223 0.59 121 0.25 3.71
2002% | Box Total 343 703 902 477 2.27 343 0.34 1.01 0.12 3.66
2003% | Box Total 364 576 877 335 2.78 362 0.36 1.24 0.12 3.78
2004 | Box Total 339 708 1,152 402 2.62 338 0.57 3.22 0.11 4.44
20052 Kellogg 74 998 4,228 339 3.03 74 13.22 107.61 0.11 7.63
Page 15 692 538 511 2.26 15 0.18 0.23 0.09 3.59
Pinehurst 48 575 1,076 279 2.98 48 0.11 0.21 0.03 5.65
Smelterville 48 704 694 439 2.86 48 0.78 3.95 0.10 6.16
Wardner 10 557 779 288 3.07 10 0.99 2.65 0.09 9.26
Box Total 195 775 2,684 352 2.94 195 5.30 66.33 0.08 6.86
2008% | Kellogg 133 440 373 308 2.52 133 0.23 0.42 0.09 451
Page 6 316 205 231 2.83 6 0.10 0.09 0.06 4.72
Pinehurst 78 745 1,804 394 2.69 78 0.22 0.86 0.06 4.72
Smelterville 38 955 990 548 3.36 38 0.29 0.33 0.13 4.79
Wardner 15 441 536 257 2.90 15 0.17 0.33 0.05 6.61
Box Total 270 595 1,087 353 2.76 270 0.23 0.57 0.08 4.79

Note: When the number of observation is £ 2, data are not shown for confidentiality purposes.

& Mat multiplier was not applied to these concentrations.
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homes with dust lead levels equal to or greater than 1,000 mg/kg substantially decreased

(Table 3-9). In 2008, 15 homes, or 5 percent of OU 1 homes sampled site-wide, had vacuum

bag or dust mat concentrations (or both) equal to or greater than 1,000 mg/kg (Table 3-7).
Six Kellogg homes (5 percent), one Pinehurst home (1 percent), and one Wardner home
(7 percent) had dust mat results with lead concentrations equal to or greater than 1,000
mg/kg. Five Kellogg homes (6 percent), two Pinehurst homes (4 percent), and two

Smelterville homes (7 percent) had vacuum bag results with lead concentrations equal to or

greater than 1,000 mg/kg. Two homes had both high dust mat and vacuum bag results.
Three homes were referred to PHD for follow-up and intervention due to house a dust

result exceeding 5,000 mg/kg lead. To date, the reason for these higher levels of house dust
lead concentrations has not been determined.

TABLE 3-9

Number of OU 1 Homes with Elevated House Dust Lead Concentrations
2010 Five-Year Review, Bunker Hill Superfund Site

Number of Homes

Homes with Dust Lead
Concentrations > 1,000 mg/kg

Year Sampled Number Percent
1988 74 52 70%
1990 132 76 58%
1991 132 74 56%
1992 158 65 41%
1993 138 43 31%
1994 136 44 32%
1995 113 28 25%
1996 122 42 34%
1997 296 155 52%
1998 473 242 51%
1999 370 142 38%
2000 392 134 34%
2001 322 62 19%
2002 361 29 8%
2003 367 42 11%
2004 339 30 9%
2005 199 23 12%
2006 6 1 17%
2008 277 15 5%
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3.3.4.2 Technical Assessment of House Dust Remediation

Consistent with USEPA guidance (USEPA, 2001d), technical assessment was conducted by
evaluating the following three questions related to protectiveness of the implemented
remedial actions.

Question A: Is the remedy functioning as intended by the decision documents?

Review of documents, ARARs, and risk assumptions indicates that the OU 1 remedy
continues to function as intended by the ROD with respect to community-wide house dust
RAOs. Decreases in mean house dust lead concentrations have been observed as exterior
soil remediation has been completed. Community house dust mean concentrations have
remained below 500 mg/kg since 2002, and the health RAOs have been achieved.

The remedy has reduced lead levels to geometric mean concentrations ranging from 201 to
317 mg/kg for vacuums and 148 to 285 mg/kg for dust mats in OU 1 communities in 2008.
These lead levels are near the 200-mg/kg lead background concentrations measured in
similarly aged housing and socio-economically situated communities in northern Idaho
outside the mining district (Spalinger, von Braun, et al., 2000). Since the 2005 Five-Year
Review, 12 percent of homes exhibited dust lead levels in excess of 1,000 mg/kg in 2005 and
5 percent in 2008 (see Table 3-9).

USEPA has not yet fully implemented the interior cleaning component of the OU 1 Selected
Remedy. Additional work to determine the source of high dust lead concentrations that
persist in some homes following completion of residential soil remediation may be
warranted. In many cases, it is likely that the elevated levels can be attributed to other
sources of contamination including soils/sediments from the Coeur d”Alene River Basin
where many residents recreate, hillsides within OU 1, occupational sources, lead-based
paint, and/or personal activities, occupations, or hobbies.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of remedy selection still valid?

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
remedy selection are still valid. Dust lead concentrations indicate minimal change in
contributions from soil sources since the 2005 Five-Year Review. The strategy to achieve the
blood lead goals was to implement soil removals and capping and stabilization of
contaminated areas throughout the Box to reduce house dust lead levels. In combination,
these efforts have reduced children’s lead intake from soils and dusts to sufficiently low
levels to meet the blood lead objectives. USEPA is considering revision of the blood lead
health criteria and risk mitigation policies that may affect protectiveness determination for
the dust lead RAOs in the future.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

This 2010 Five-Year review found no new information that calls the protectiveness of the
OU 1 remedy into question. Evaluation of 1990 and 2000 interior cleaning pilot studies and
of the current residential interior dust RAO concludes that one-time residential interior
cleaning is likely not a sustainable remedy for homes with house dust equal to or greater
than 1,000 mg/kg lead.
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The proposed remedy does not address anthropogenic lead sources that cannot be
controlled by CERCLA cleanup activities (i.e., residents” hobbies, habits, and activities, as
well as the presence of lead-based paint).

The LHIP is having limited success in determining the sources of elevated dust lead levels
in the 5 to 10 percent of OU 1 homes showing lead concentrations greater than or equal to
1,000 mg/kg. No systematic effort has been made to reduce lead paint exposure in the Box,
which may be contributing to the small number of homes with elevated dust lead levels.

Remedy Issues
A summary of issues identified with respect to the OU 1 the remedy for house dust lead
concentrations is provided in Table 3-10.

TABLE 3-10
Summary of OU 1 Issues for House Dust Lead Concentrations
2010 Five-Year Review, Bunker Hill Superfund Site

Affects Protectiveness (Y/N)

Current Future
Issues (now to 1 year) (>1 year)

Alternative House Dust Lead Source(s): Alternative source(s) may Y Y
contribute to high dust lead concentrations that persist in some homes
following completion of residential soil remediation. In many cases, it is
likely that the elevated levels can be attributed to other sources of
contamination including soils/sediments from the Coeur d’Alene River
Basin where many residents recreate, hillsides within OU 1, occupational
sources, lead-based paint, and/or personal activities, occupations, or
hobbies.

One-Time Interior Cleaning: Results of two pilot studies indicate that N Y
house dust lead concentrations return to pre-cleaning levels within one
year of cleaning, regardless of the cleaning method. However recent
data confirm that house dust led concentrations have achieved the
community mean of 500 mg/kg and that the number of homes exceeding
1,000 mg/kg lead in house dust is declining.

Recommendations
A summary of recommendations and follow-up actions with respect to the OU 1 remedy for
house dust lead concentrations is provided in Table 3-11.

3.3.5 Blood Lead Level Reduction

3.3.5.1 Status Update

In the 2000 Five-Year Review for OU 1, USEPA concluded that children’s blood lead
concentrations and interior house dust concentrations were declining as residential soil
cleanup was completed. USEPA recommended annual blood lead screenings to determine
whether the reductions in blood lead concentrations would be sustained (USEPA, 2000c).
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TABLE 3-11
Summary of OU 1 Recommendations and Follow-Up Actions for House Dust Lead Concentrations
2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness

(YIN)
Proposed Current
Recommendations/Follow-up Responsible Oversight Milestone (now to Future
Actions Entity Agency Date 1 year) (>1 year)
Alternative Dust Lead Sources: PHD, IDEQ IDEQ, 12/2012 Y Y
Determine whether additional USEPA
work is needed to identify
alternative lead sources, such
as lead-based paint, that may
be contributing to house dust
lead levels.
One-Time Interior Cleaning: IDEQ, USEPA USEPA 06/2013 N Y

Evaluate need for
implementation of the interior
cleaning component of the
remedy based in part on
information on alternative dust
lead sources. Determine
additional data/monitoring
needs to support one-time
interior cleaning evaluation.

From 2000 to 2002, USEPA and the State of Idaho observed additional reductions in house
dust lead and blood lead concentrations. The incidence of blood lead levels greater than

10 pg/dL fell to 2 to 3 percent in the various communities. In addition, the percent of young
children exceeding 15 pug/dL decreased to 0 to 1 percent in each community in 2002.
Following these reductions, ATSDR ended the door-to-door blood lead survey. For the 2005
Five-Year Review, USEPA and IDEQ repeated the 2000 Five-Year Review analyses
incorporating the more recent LHIP data from 2000-2002 (TerraGraphics, 2004). As noted in
the 2005 Five-Year Review, based on these analyses, USEPA, PHD, and IDEQ decided to
discontinue the door-to-door blood lead survey in the Box.

From 2005 to the present, blood lead sampling in the Box has continued to be offered as a
free service by PHD to all children in the community. However, participation rates are low
and may not represent the population. For this reason, estimated OU 1 blood lead
concentrations have been calculated using USEPA’s Integrated Exposure Uptake Biokinetic
Model for Lead in Children (IEUBK) model. Modeling results for OU 1 indicate the OU 1
blood lead RAOs are continuing to be met. However, since the RODs were adopted in 1991
and 1992, USEPA guidance has changed. For the Box RODs (OU 1 and OU 2), a community-
based approach was applied that requires no more than 5 percent of children in a similarly
exposed community should exhibit blood lead levels greater than 10 ng/dL, with no child
exceeding 15 pg/dL (USEPA, 1991, 1992). In 1994, USEPA revised guidance to limit a typical
child’s risk of exceeding 10 pg/dL to 5 percent or less for an individual property; this
guidance was applied in the 2002 OU 3 ROD (USEPA, 1994, 1998a, 2002). The 2000 and 2005
Five-Year Reviews determined that the change in USEPA policy did not apply to OU 1, and
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that the remedy is protective according to the original RAOs in the OU 1 and OU 2 RODs
(USEPA, 2000c, 2005).

USEPA acknowledges that there may be individual homes in OU 1 with a greater than

5 percent chance of a child living at that residence experiencing a blood lead level of

10 pg/dL or greater. These exceedances are associated with the high dust lead levels noted
above and/or in combination with residual soil concentrations exceeding 700 mg/kg in
unremediated properties. In 2008, 5 percent of vacuum samples and 3 percent of dust mat
samples exceeded action levels. Based on the most recent vacuum concentrations collected
through 2006, it is estimated that 22 percent of OU 1 homes (with paired soil and house
dust) pose a greater than 5 percent chance of an average 2-year-old to exceed the 10-pg/dL
level. As noted in Section 3.3.4, house dust and lead loading rates are strong predictors of
blood lead levels. Therefore, to address the subset of individual homes with estimated
exceedances, USEPA, PHD, and IDEQ will continue to evaluate alternative house dust lead
sources and the need for implementing the interior cleaning remedy.

3.3.5.2 Technical Assessment of Blood Lead Level Reduction

Consistent with USEPA guidance (USEPA, 2001d), technical assessment was conducted by
evaluating the following three questions related to protectiveness of the implemented
remedial actions.

Question A: Is the remedy functioning as intended by the decision documents?

The review of documents, ARARs, and risk assumptions indicates that the remedy is
functioning as intended by the RODs. By 2002, the blood lead RAO was achieved by
reducing soil and dust lead concentrations to levels that sufficiently limited estimated mean
soil and dust lead intakes for children. Few blood lead data have been collected since the
2005 Five-Year Review, but available information indicate no significant change. A small
number of children (1 to 2 individuals per year) are observed to have blood lead levels of
10 pg/dL or greater in the LHIP screening.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of remedy selection still valid?

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
remedy selection are still valid. In combination, the remedial actions have reduced
children’s lead intake from soils and dusts to sufficiently low levels to meet the blood lead
objectives.

The cleanup strategy developed for the Box was based on site-specific dose-response
analyses of the blood to soil/dust relationship. The RAOs were developed using an early
version of what was later released as the IEUBK model for lead in 1990. The dose-response
relationship used to develop the RAOs has proven to be extremely consistent as evidenced
from extensive soil, dust, and blood lead data collected and analyzed annually from 1988
until 2002, when the OU 1 blood lead screening program was modified (resulting in lower
participation rates). The dose-response analyses have been relied on to assess remedial
effectiveness and were evaluated in detail in the 2000 Five-Year Review and the HHRE
(TerraGraphics, 2004). The dose-response relationship underlying the development of the
cleanup strategy was also examined for appropriateness and consistency to support the 2005
Five-Year Review. The 2005 Five-Year Review concluded that substantial reductions in lead
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from residential soil and dust sources have been accomplished to achieve the blood lead
RAO, although the cleanup was not complete at that time.

The blood lead RAOs apply to each community in OU 1. The 2005 Five-Year Review
demonstrated that, for those children tested, all communities have achieved compliance
with the 10 ng/dL blood lead RAO as of 2002. Two percent of children tested in Kellogg
(four children) and 3 percent of Pinehurst children (three children) had levels greater than
or equal to 10 pg/dL in 2002. No children in the communities of Wardner and Page showed
blood lead levels exceeding 10 ng/dL in 2002. Blood lead levels of children in other OU 1
communities were all below 10 ng/dL (TerraGraphics, 2004).

Since 2002, insufficient blood lead observations have accumulated to re-assess blood lead
levels, distributions, or dose-response relationships. However, environmental media data
show no significant change since the 2005 Five-Year Review, and predicted blood levels are
highly consistent and accurate (see Section 3.3.3.1, Yard Soil Lead Concentrations;

Section 3.3.3.3, Right-of-Way Soil Concentrations; and Section 3.3.4, House Dust
Remediation.) Therefore, community average blood lead levels are estimated to be lower
than the RAO.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Based on the attainment of the blood lead RAO, ATSDR no longer funds the annual door-to-
door blood lead screening program. USEPA is considering lowering the blood lead level of
concern used in assessing lead health risk in the future.

USEPA acknowledges that there may be individual homes in OU 1 with a greater than
5 percent chance of a child living at that residence experiencing a blood lead level of 10
ng/dL or greater. To address this concern, USEPA, PHD, and IDEQ will continue to
evaluate alternative house dust lead sources and the need for implementing the interior
cleaning remedy as noted in Section 3.3.4.

Issues and Recommendations
No issues or recommendations were identified for the OU 1 blood lead level reduction

remedial action. The following recommendation does not necessarily affect protectiveness
but should be addressed:

Participation rates in the Box blood lead sampling program have been low in recent years as
the cleanup nears completion, and sample results from the low number of participants may
not represent the population. To address this, USEPA, PHD, and IDEQ should consider
whether establishing a program aimed at increasing participation in the blood lead
screening program is warranted to help document continuation of reduced blood lead levels
as remedial actions are completed. This effort would include consideration of community-
and family-level factors that influence care-giver choice to participate in blood lead
screening activities.
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3.3.6 Lead Health Intervention Program
3.3.6.1 Status Update

The LHIP continues to offer activities designed to intervene in lead absorption pathways
through biological monitoring, follow-up, parental awareness, counseling, and education.
The basic elements of the LHIP effort are:

e Biological (annual fixed-site blood lead testing) and dust lead monitoring;
e Follow-up for children with elevated blood lead levels;

¢ Education and awareness for parents and children; and

e Securing environmental remediation services.

PHD is the lead agency for implementing the LHIP in the Box, with funding from UMG
settlement money held in trust by IDEQ and oversight from IDEQ and USEPA.

Communities in OU 1 were surveyed through door-to-door screening each year from 1988
to 2002 in July through August. Door-to-door solicitation discontinued in 2003 because
blood lead RAOs were achieved in 2002. The LHIP continues to provide fixed-site screening
at no cost to Box residents. Table 3-12 provides results from 2003 to 2009 for the Box LHIP.
Each year, 8 to 18 individuals provided blood lead samples, for a total of 94 children. Four
of these children (3 percent) had levels of 10 pg/dL or greater. Four families were offered
and three families accepted follow-up services, but one refused a home visit.

Lead health information has been integrated into programs offered by the local health
district, including:

o Well Child Program,

e Immunization Clinics,

¢  Woman Infant and Children (WIC) Clinics, and
e Pregnancy screening and prenatal clinics.

Pregnant women are offered blood lead testing and nutritional counseling. Each year, a
public health professional visits area grade schools. Classes are conducted for students in
kindergarten through third grade. Various methods are used to teach the concepts of lead
exposure, including a puppet show and doll house. The presentation covers the students’
role in identification and management of exposure pathways that may affect them or their
siblings. The program is presented in May so children can be reminded of the hazards of
lead in soil and dust prior to summer vacation, when they are at the greatest risk of
exposure.

A physician awareness program was developed in 1986 so local physicians were aware of
program activities and the services available to the community. Reference materials and a
resource manual regarding lead and other heavy metals were provided to area physicians
and the local hospital. As blood lead levels have decreased in recent years, this information
has not been updated or provided on a regular basis, but is still available upon request.
However, additional follow-up and intervention activities, including sampling, can be
conducted upon request on behalf of physicians with special concerns regarding patient(s)
with elevated blood lead levels.
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TABLE 3-12

Summary of Blood Lead Levels for OU 1 Children, 2003-2009

2010 Five-Year Review, Bunker Hill Superfund Site

Blood Lead Level
Range (ug/dl)

Mean Blood Lead Level (ug/dl)

Children with
Blood Lead
Levels 215 pg/dl

Children with
Blood Lead
Levels 210 pg/dl

Arithmetic Geometric
Number of Arithmetic | Standard | Geometric | Standard
Year City Observations | Minimum | Maximum Mean Deviation Mean Deviation | Number | Percent | Number | Percent
2003 KELLOGG 4 2.3 10 0.67 1 6.16 1.95 0 0% 1 25%
PAGE 0 - - - - - - - - - -
PINEHURST 2 - - - - - - - - - -
SMELTERVILLE 1 - - - - - - - - - -
WARDNER 1 - - - - - - - - - -
OU 1-WIDE 8 1 10.8 5.6 4.0 4.0 2.55 0 0% 2 25%
2004 KELLOGG 7 2.9 6.3 4.9 1.24 4.7 1.32 0 0% 0 0%
PAGE 0 - - - - - - - - -
PINEHURST 2 - - - - - - - - - -
SMELTERVILLE 0 - - - - - - - - - -
WARDNER 0 - - - - - - - - - -
OuU 1-WIDE 9 2.2 6.3 4.4 1.48 4.1 1.44 0 0% 0 0%
2005 KELLOGG 10 1.4 5 21 1.23 1.9 1.60 0 0% 0 0%
PAGE 1 - - - - - - - - - -
PINEHURST 5 1.4 1.4 1.4 0 1.4 1.00 0 0% 0 0%
SMELTERVILLE 1 - - - - - - - - - -
WARDNER 0 - - - - - - - - - -
OuU 1-WIDE 17 1.4 6.1 2.1 1.42 1.8 1.63 0 0% 0 0%
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TABLE 3-12

Summary of Blood Lead Levels for OU 1 Children, 2003-2009

2010 Five-Year Review, Bunker Hill Superfund Site

Blood Lead Level
Range (ug/dl)

Mean Blood Lead Level (ug/dl)

Children with
Blood Lead
Levels 215 pg/dl

Children with
Blood Lead
Levels 210 pg/dl

Arithmetic Geometric
Number of Arithmetic | Standard | Geometric | Standard
Year City Observations | Minimum | Maximum Mean Deviation Mean Deviation | Number | Percent | Number | Percent
2006 KELLOGG 6 1.4 5.0 3.0 121 2.8 1.53 0 0% 0 0%
PAGE 0 - - - - - - - - - -
PINEHURST 6 1.4 11 3.6 3.87 25 24 0 0% 1 17%
SMELTERVILLE 3 1.4 3 2.0 0.90 1.85 1.52 0 0% 0 0%
WARDNER 1 - - - - - - - - - -
OU 1-WIDE 16 1.4 11 3 24 2.5 1.83 0 0% 1 6%
2007 KELLOGG 4 21 4.8 3.4 1.18 3.2 1.43 0 0% 0 0%
PAGE 0 - - - - - - - - - -
PINEHURST 4 14 1.4 1.4 0 1.4 1.0 0 0% 0 0%
SMELTERVILLE 0 - - - - - - - - - -
WARDNER 0 - - - - - - - - - -
OU 1-WIDE 8 1.4 4.8 2.4 131 2.1 1.65 0 0% 0 0%
2008 KELLOGG 10 1.4 4.9 2.6 1.23 2.3 1.67 0 0% 0 0%
PAGE 1 - - - - - - - - - -
PINEHURST 4 1.4 15 14 0.05 1.4 1.04 0 0% 0 0%
SMELTERVILLE 3 4.2 9.0 6.0 2.62 5.7 1.50 0 0% 0 0%
WARDNER 0 - - - - - - - - - -
OU 1-WIDE 18 1.4 9.0 2.8 2.10 2.3 1.80 0 0% 0 0%
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TABLE 3-12

Summary of Blood Lead Levels for OU 1 Children, 2003-2009

2010 Five-Year Review, Bunker Hill Superfund Site

Blood Lead Level
Range (ug/dl)

Mean Blood Lead Level (ug/dl)

Children with
Blood Lead
Levels 215 pg/dl

Children with
Blood Lead
Levels 210 pg/dl

Arithmetic Geometric
Number of Arithmetic | Standard | Geometric | Standard
Year City Observations | Minimum | Maximum Mean Deviation Mean Deviation | Number | Percent | Number | Percent
2009 KELLOGG 9 2.0 10 35 2.49 31 1.62 0 0% 1 11%
PAGE 0 - - - - - - - - - -
PINEHURST 6 1.3 29 2.2 0.693 21 1.42 0 0% 0 0%
SMELTERVILLE 3 2.0 7.2 4.2 2.68 3.7 1.9 0 0% 0 0%
WARDNER 0 - - - - - - - - - -
OU 1-WIDE 18 1.3 10 3.2 212 2.8 1.64 0 0% 1 6%
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In addition, a senior environmental health professional at PHD is available for consultations
regarding sources of exposure to lead and the management of exposure pathways. A variety
of locally developed and commercial fact sheets, brochures, coloring books, and videos are
available regarding lead and children, and exposure to lead during pregnancy.

Each year, a public health professional visits area public schools, Head Start Programs, and
a privately run academy. Presentations are conducted for students in kindergarten through
the third grade. The presentations cover the students’ role in identification and management
of exposure pathways that may affect them or their siblings. Lead health information has
been integrated into existing programs offered by the local health district. Local physicians
are apprised of program activities and the services that are available.

Follow-up services are offered to the parents of all children exhibiting an elevated blood
lead level. Follow-up consists of a home visit by a PHD environmental health professional
who provides parents counseling and written information on how to identify sources of
lead and reduce their child's exposure. If the parents accept the offer, a home survey and
questionnaire are completed and educational materials provided to the parents, as well as
nutritional counseling. Follow-up blood screen is offered 3 to 4 months later, and it is
recommended that the child's blood lead information be shared with the family physician.
The follow-up survey includes:

e A records search of environmental data collected from the residence;
e Sampling of soil, dust, paint, water, and other media as appropriate;
e Counseling regarding the avoidance of locally grown produce;

e Education regarding play activities, including those not associated with the primary
residence;

o Evaluation of sources of exposure associated with parental occupations, hobbies, and
other household activities;

e Evaluation of past or planned home remodeling activities; and

e Recommendation for those without vacuum cleaners to use one of the high-efficiency
particulate air filter (HEPA) vacuums available through the LHIP.

Since the last Five-Year Review, two children have exhibited elevated blood lead levels.
Follow-up services were refused on behalf of one child and completed for the second child.

The HEPA vacuum loan program has been a valuable part of the ICP for interior projects to
help control dust levels for those homes with no vacuum cleaners. There were an average of
143 vacuum checkouts for Box and Basin properties between 2005 and 2009 (there is no
breakdown of the activity by OU). During this period, the number of vacuum loans ranged
between 238 (in 2005) and 77 (in 2008). On average, 102 people have checked out vacuums
annually from an average of 103 addresses, indicating this resource is still being used by the
community.
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3.3.6.2 Technical Assessment of Lead Health Intervention

Consistent with USEPA guidance (USEPA, 2001d), technical assessment was conducted by
evaluating the following three questions related to protectiveness of the implemented
remedial actions.

Question A: Is the remedy functioning as intended by the decision documents?

Review of documents and site evaluations indicates that the LHIP is functioning as intended
by the ROD. The LHIP continues to provide voluntary blood lead screening services,
environmental health follow-up for children with blood lead levels above 10 ng/dL, and
education and awareness programs. Although the number of families participating in the
LHIP has declined as blood lead levels declined, the LHIP continues to provide services to
children with elevated blood lead levels as well as educational programs to help children
and their families identify and manage potential exposure pathways.

In 2002, LHIP solicitation efforts were curtailed in response to achieving blood lead RAOs.
Participation has been minimal since (10 to 20 children per year), with 1 or 2 children
exhibiting excess absorption each year. Follow-up investigations have been conducted for
homes with high dust lead concentrations and for children with high blood lead levels.
Since the 2005 review, community-wide dust lead levels have continued to decrease and the
percentage of homes with dust lead levels exceeding 1,000 mg/kg has decreased from about
10 percent to 5 percent.

Two homes were referred to PHD for follow-up and intervention due to house a dust result
exceeding 5,000 mg/kg lead. To date, the reason for these higher levels of house dust lead
concentrations has not been determined.

The LHIP is having limited success in determining the sources of elevated dust lead levels
in the 5 to 10 percent of OU 1 homes showing lead concentrations exceeding 1,000 mg/kg. It
is unlikely that additional effective intervention actions can be developed without a better
understanding of the lead sources and pathway implications of these dusts. There is little
understanding of the specific sources of the elevated dust lead levels in homes with dust
lead concentrations of 1,000 to 5,000 mg/kg. No systematic effort has been made to reduce
lead-based paint exposure in OU 1, and this may be contributing to the elevated dust lead
levels observed.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of remedy selection still valid?

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
remedy selection are still valid. Follow-up information gathered by environmental health
specialists will continue to be evaluated to help identify any trends in exposure pathways
for children with elevated blood lead levels.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

This Five-Year Review did not find any new information that calls into question the
protectiveness of the LHIP component of the remedy.

Issues and Recommendations
No issues or recommendations were identified for the OU 1 LHIP.
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3.3.7 Institutional Controls Program

3.3.7.1 Background

The Box ICP was adopted as a final rule in April 1995 for OU 1 and OU 2. The OU 2 ICP is
discussed in Section 4.3.17 of this report, and the more recently adopted OU 3 ICP is
discussed in Section 5.3.3.6.

The ICP was established to ensure that barriers remain protective, are adequately
maintained, and are appropriately installed in new developments and re-development
activities, as well as to assure clean materials and appropriate disposal options for the local
communities. The importance of an ICP was noted in the NRC’s report, which
recommended long-term support of institutional control programs to avoid undue human
health risks from recontamination (NRC, 2005).

The ICP is adopted as part of the PHD environmental health code. It is designed to ensure
barrier integrity and proper construction practices throughout the Box while facilitating
community development and commerce. The ICP regulates construction and use changes
on all properties within the ICP boundary. The program provides a number of services free
to local residents, including education, sampling assistance, clean soils for small projects
(less than one cubic yard of material), collection of soil removed in small projects, and a
permanent disposal site for contaminated soils generated in the Box. The ICP also regulates
and provides information for interior construction and renovation projects that involve
ceiling and/ or insulation removal, as well as dirt basements and crawl spaces. The ICP’s
permitting process is linked to existing local building departments and land use planning
activities and include:

¢ Contaminant management rules,

e Barrier design/permitting criteria,

e Ordinances requiring PHD sign-off on building permits,

¢ Ordinance amendments to comprehensive plans and zoning regulations,
e Model subdivision ordinances,

e Stormwater management requirements, and

e Road standards and design criteria.

The ICP was adopted after several years of public input through meetings with the Bunker
Hill Superfund Site Task Force, local citizens, and government officials. The outcome of
these meetings was an ICP established to ensure the long-term integrity of clean material
barriers and to accommodate future development of the area. Violation of the rule is a
misdemeanor punishable by a $300 per day fine and up to 6 months in jail.

The ICP is a locally based program that is similar to a building permit program. The ICP
includes records maintenance, quarterly reporting to IDEQ and USEPA, permitting,
surveillance, inspections, and local construction regulations developed and implemented in
conjunction with local zoning, building, or planning commissions. The ICP implements a
number of programs such as:

e Issuing excavation permits at no charge (Figure 3-7)

e Supplying clean soil for small projects (less than one cubic yard of material);
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e Collecting and disposing of contaminated soil from small projects;

e Directing local residents and developers to the appropriate ICP repository. Disposal of
mining-contaminated soils and other material is provided residents and developers free
of charge;

¢ Regulating contaminant migration from one property to another;

e Training and licensing contractors, government entities, and local utilities to ensure that
the requirements of the ICP are understood and followed by these entities as they do
their work;

e Providing disclosure information for real estate transactions. State and federal laws
require disclosure of property-specific information during real estate transactions. PHD
provides property owners, prospective land purchasers, lenders, and realtors of the
cleanup status of properties (i.e., sampled and not yet remediated, sampled but no
remediation required, or remediation completed) along with copies of available as-built
maps, ICP permits issued, and available and pertinent sampling data for existing soils
on the parcel;

e Providing education and safety materials for indoor construction work that may result
in exposures to lead-contaminated dust in attics or dirt crawl spaces;

e Aspart of the LHIP, a vacuum cleaner loan program, through which HEPA vacuum
cleaners are loaned to local residents; and

e Maintaining records of environmental data and property remediation. This information
is available to prospective purchasers, homeowners, and realtors.

Implementation and execution of the ICP follows the requirements and standards described
in the Code itself (Idaho Administrative Procedures Act [IDAPA] 41.01.01.500 through
41.01.01.543 and 41.01.01.900 through 41.01.01.902). Following is a comprehensive list of
documents that assist in guiding work conducted or overseen by the ICP:

e Bunker Hill Superfund Site, Institutional Controls Program; Barrier Design Criteria &
Permitting Requirements (Welch, Comer, and Associates, 1995a). This document was
developed for OU 1 and OU 2. Because certain criteria and requirements are different for
OU 3, PHD no longer uses this document. PHD plans to update the document for use in
all three OUs;

e Sampling Plan for Interior Soils (TerraGraphics, 2008i);

e Sampling Plan for Residential Interior Dust (TerraGraphics, 2008j);

e Sampling Plan for Snow Piles (TerraGraphics, 2008n);

e Sampling Plan for Soil and Gravel Sources (TerraGraphics, 2008m);

e Sampling Plan for Soil/Gravel Piles and Excavations (TerraGraphics, 2008k);
o Sampling Plan for Hillsides Area Soils (TerraGraphics, 1997a);
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FIGURE 3-7
Overview of ICP Activities and Operations

2010 Five-Year Review, Bunker Hill Superfund Site
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House Dust Collection Protocols (TerraGraphics, 2008e);

Quality Assurance Plan for Material Sampling (TerraGraphics, 2008g); and

Sampling and Analysis Plan (SAP) and Quality Assurance Plan (QAP) for Sampling Newly
Designated Residential Properties as part of the Institutional Controls Program (ICP) within the
BOX and BASIN at the Bunker Hill Superfund Site (TerraGraphics, 2008h).

Documents were also developed in the mid-1990s to assist the county and Box cities. The
standards set forth in these documents may now be superseded by more current standards
adopted by the county and cities. These documents are:

1.

Bunker Hill Superfund Site, Stormwater Management Plan Criteria and Engineering Standards
(Welch, Comer, and Associates, 1995c¢);

Handbook of Best Management Practices for Stormwater Management and Sedimentation
Control Revised for the Environmental Conditions of the Bunker Hill Superfund Site (Welch,
Comer, and Associates, 1995d);

Model Subdivision Ordinance for the Local Governments within the Bunker Hill Superfund Site
(Gale Allen Planning Consulting, 1995). This document was to provide a basic model for
land use planners but was not adopted by the county or cities; and

Bunker Hill Superfund Site Road Standards (Welch, Comer, and Associates, 1995b). This
document is outdated, and the Silver Valley Transportation Plan (David Evans and
Associates, 2010) recommends that local jurisdictions adopt the current Local Highway
Technical Assistance Council (LHTAC) Highway and Street Guidelines for Design and
Construction, 2001.

Educational materials are made available primarily through permitting, contractor classes,
and disclosures to property owners, lenders, and realtors. ICP representatives regularly
attend pre-bid meetings for proposed projects in the community. One-on-one discussions
with engineers and developers are held as large projects begin. In addition, newspaper ads
are run twice a year to remind residents to contact the ICP when beginning projects.

The following pamphlets and flyers provide the public with information about the ICP and
are available online or in hard copy form from the ICP office:

Bunker Hill Superfund Site ICP, Institutional Controls Program-PHD, Pamphlet #5
September 2007;

Bunker Hill Superfund Site ICP, Health and Safety-PHD, Pamphlet #10 September 2007;
Bunker Hill Superfund Site ICP, Contractor Licensing-PHD, Pamphlet #8 September 2007;
Bunker Hill Superfund Site ICP, Large Projects-Exterior-PHD, Pamphlet #7 April 1995;
Bunker Hill Superfund Site ICP, Small Projects-PHD, Pamphlet #9 April 1995;

Bunker Hill Superfund Site ICP, Soil Disposal-PHD, Pamphlet #3 April 1995;

Bunker Hill Superfund Site ICP, Building Demolition-PHD, Pamphlet #2 April 1995;
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o Bunker Hill Superfund Site ICP, Building Renovation-Interior Projects-PHD, Pamphlet #6
February 2000;

o Bunker Hill Superfund Site ICP, Interior Projects-PHD, Pamphlet #1 February 2000;
e Bunker Hill Superfund Site ICP, Barrier Option Plan-PHD, Pamphlet #4 April 1995;

o USEPA Region 10, Lead-Contaminated Soil, Residential Real Estate Transaction Disclosure
Requirements, Pamphlet # 910-K-05-002, August 2005

o PHD, Healthy People in Healthy Communities (general ICP introduction flyer).

e USEPA Region 10, March 2007. Defending Against Superfund Liability — Guidelines for
Property Owners Affected by Mine Waste Within the Bunker Hill Superfund Site.

e Idaho Division of Environmental Quality. Do I need a Permit? Who to call when you have an
environmental question.

3.3.7.2 Status Update
Since the last Five-Year Review, PHD has completed the following activities:

e InOU1, the ICP issued 1,375 permits (Table 3-13).

e For all OUs, the ICP has issued 1,034 licenses to contracting companies and 108 licenses
to government entities and utilities

e InOU1and OU 2, 1,329 disclosures were provided.

TABLE 3-13
Number of Permits Issued in OU 1, 2005-2009
2010 Five-Year Review, Bunker Hill Superfund Site

Calendar Year )
Cumulative Annual

Permit Type 2005 2006 2007 2008 2009 5-Year Total Average
Large Exterior
Projects - 161 165 181 174 376 1,057 211
Excavation Total®

Large Exterior
Projects - 14 11 6 9 13 53 11
Demolition Total

Interiors Total 17 11 4 3 6 41 8

Records of

Compliance Total 67 34 39 44 40 224 45

Totals 259 221 230 230 435 1,375 275

Note: Data provided by PHD.
#Includes permits that were written but not issued the last half of the year.
® Includes subdivision/planned unit development (PUD) totals.
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Database

The ICP maintains a file for all parcels located within the ICP Administrative Boundary. All
permits and ROCs are maintained in hard copy form in these files. Contractor licenses, logs
of samples collected and results, logs of disposal volumes and counts, and logs of clean soil
and gravel provided to homeowners are also maintained by PHD in hard copy, but are not
contained in parcel-specific files. For those properties with sampling and remediation
information, those data are also kept on file. The ICP owns fire-proof safe cabinets that store
the hard copy parcel files. The amount of data available for the site is massive, but is all
contained at the ICP for use in permitting, oversight, and inspection activities. This
information is also used to assist with disclosures related to land transactions.

The Box database was developed by UMG, with additions by the State of Idaho, to guide
and track the OU 1 cleanup, now complete. During cleanup activities, PHD was provided
updated versions of the database annually. Upon completion of the OU 1 cleanup in 2008,
PHD was provided a final version of the database by UMG for ICP use. Soil data from
remediated OU 1 properties not funded by the UMG were added to the database by IDEQ
and provided to PHD as well. The type of information stored in these database tables
includes parcel numbers, addresses, sample identification numbers, sample results,
sampling and remediation dates, remediation barriers and depths, and notes about
remediation refusals or properties that did not qualify for remediation. Unlike the Basin,
property information cannot be accessed over a secure website by PHD and IDEQ
personnel. The hard copy files for these parcels contain the sample results, as-built maps
depicting the final remedy, ICP permits, and any ICP notes on copies of the as-builts or
sampling information provided by the owner, when available.

Currently, property-specific information generated as part of ICP activities is not
maintained in electronic form, posing challenges to data continuity and transportability in
the future. In addition, the current system of maintaining property files in paper-only form
does not include a back-up system to ensure that information is not lost if project files are
lost or destroyed. Integrating ICP-generated information into the existing database would
ensure that an up-to-date electronic record is maintained for each property, would provide a
back-up system for the current paper-only filing system, and would aid in transferring large
amounts of information to future ICP staff for their use.

Staffing

With the expansion of the ICP into the Basin in 2007, PHD has hired one additional full-time
equivalent (FTE) to its staff to address ICP permitting and field-related activities. Surveys of
contractors that are licensed by the ICP indicate that the program is working well from their
perspective, but that ICP personnel appear to be overworked and additional capacity may
be needed. Information developed as part of this review (TerraGraphics, 2010a) reveals that
the “responsibilities with permitting, daily field inspections, oversight, providing interior
supplies and vacuum cleaners and processing disclosures are a considerable burden on ICP
staff, particularly during the construction season.” Given that the work elements identified
above comprise most of the functions of ICP personnel, this also suggests that staffing levels
warrant evaluation to ensure the effective performance of the program.

User Questionnaires
PHD routinely requests feedback from those acquiring permits and licenses on the quality
of services provided by PHD. From 2005 to 2008, 36 percent of questionnaires sent to Box
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home owners and 28 percent of questionnaires sent to Box and Basin contractors and
utility / governments were returned. A large majority of responses rated the ICP as
good/excellent. Long-term barrier performance is not evaluated as part of the feedback
questionnaire.

3.3.7.3 Technical Assessment of Institutional Controls

Consistent with USEPA guidance (USEPA, 2001d), technical assessment was conducted by
evaluating the following three questions related to protectiveness of the implemented
remedial actions.

Question A: Is the remedy functioning as intended by the decision documents?

The review of documents and site evaluations indicates that the ICP is functioning as
designed. PHD has implemented the program according to its rule (IDAPA 41.01.01).
Community acceptance and compliance with the program appears to be high, but the
community has not been specifically surveyed about remedy functionality. ICP users have
been surveyed about the quality of the services provided by the ICP, and they have
indicated a very high level of satisfaction with the program. Clean barriers that have been
disrupted through excavation have generally been repaired in response to ICP permitting
and inspection activities. Although sampling and measurements have not been conducted,
new barriers appear to have been installed consistent with the remedy defined in the ROD
and in compliance with the ICP rule.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of remedy selection still valid?

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
remedy selection are still valid. PHD continues to implement the ICP in a manner that
maintains the 350 mg/kg lead residential community-wide average in soils.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Ongoing and long-term funding for the ICP is a critical component of the remedy. Upon
certification of completion of all PRP remedial actions, the CD requires the PRPs to provide
permanent funding for the OU 1 ICP that will be placed in a trust fund or similar
mechanism. Supportable assumptions and estimate of the costs to fund the ICP into
perpetuity is a necessary component of obtaining the long-term funding pursuant to the CD.
Long-term disposal is a component of the permanent funding issue that needs to be
addressed to ensure a disposal location within the Box continues to be available to the
public. In addition, having the appropriate level of staffing for the ICP and adequate
information management support for an electronic database is critical to ensure the long-
term sustainability and protectiveness of the installed remedies.

Remedy Issues
A summary of issues identified with respect to the OU 1 institutional controls is provided in
Table 3-14.

Recommendations
A summary of recommendations and follow-up actions with respect to OU 1 institutional
controls is provided in Table 3-15.
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TABLE 3-14
Summary of OU 1 Issues Related to Institutional Controls
2010 Five-Year Review, Bunker Hill Superfund Site

Affects Protectiveness (Y/N)

Current Future
Issues (now to 1 year) (>1 year)
ICP Funding and Resources: Permanent funding of the ICP is N Y

needed to ensure success of the remedy, including consideration of
adequate staff and information management support to ensure the
long-term effectiveness of the program.

TABLE 3-15
Summary of OU 1Recommendations and Follow-Up Actions Related to Institutional Controls
2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness

(YIN)
Proposed Current
Recommendations/Follow-up Responsible Oversight | Milestone (now to Future
Actions Entity Agency Date 1 year) (>1 year)
ICP Funding and Resources: UMG, IDEQ, IDEQ, 12/2012 N Y

Secure permanent funding for USEPA, PHD USEPA
the ICP, including consideration
of adequate staff and
information management
support to manage the program,
as required by the 1994 CD.

3.3.8 Disposal of Waste from ICP-Permitted Activities
3.3.8.1 Status Update

Long-term disposal is necessary to meet the needs of local residents, contractors, utilities,
and local government, while protecting the remedial actions implemented pursuant to the
RODs. Since 1991, the Page Pond soil repository has been used as the primary soil
repository for the ICP. In addition to the ICP, the Page Repository was used by the PRPs for
disposal of soil generated from the residential yard remediation program. See Section 4.3.7
for additional discussion of the Page Repository.

From 2005 to 2009, the Page Repository has received 195 cy of demolition debris, 166 bags of
insulation, and 2,937 square yards of carpets and pads from the Box (Table 3-16). In
addition, an estimated 118,693 cy of waste material (soil) from the Box have been placed at
the Page Repository. On average over the last five years, 9,646 cy of soil have come from

OU 1 projects and 14,093 cy of soil have come from OU 2 projects. A large volume of waste
was generated from the Wal-Mart developed near Smelterville in 2006, which increased that
year’s non-populated disposal volume and increased the 5-year annual average (see

Table 3-16). An estimated 20,260 cy was placed as fill materials at the Shoshone County
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TABLE 3-16

Estimated ICP Disposal Volumes for the Box, 2005-2009

2010 Five-Year Review, Bunker Hill Superfund Site

Calendar Year
Materials Cumulative | Annual
Waste Category Disposal Site Disposed Units 2005 2006 2007 2008 2009 5-yr Total Average
Building Demolition Page Repository
Demolition cy 95 100 0 0 0 195 39
Debris
Insulation bags 10 30 30 17 79 166 33
Carpets square 288 1,900 424 0 325 2,937 587
and Pads yard
Soil Disposal Page Repository cy 25,771 63,547 9,576 11,739 8,060 118,693 23,739
Total
Populated cy 10,345 11,892 9,476 9,098 7,419 48,230 9,646
Non-Populated cy 15,426 51,655 100 2,641 641 70,463 14,093
Shoshone cy 0 0 0 0 20,260 20,260 N/A
County Airport
Clean Soil Provided
Clean soil/gravel cy 24 13 10 17 16 80 16
delivery
Clean soil/gravel buckets 7 0 0 0 0 7 1
delivery
Soil/gravel voucher No. of 0 0 0 4 0 4 1
issued (homeowner vouchers
pickup)

Note: Data provided by PHD.
N/A = not applicable
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Airport Expansion Project conducted in 2009 (see Table 3-16). In total, wastes generated
from licensed and permitted projects throughout the Box from the last 5 years have totaled
139,148 cy (195 cy of demolition debris + 118,693 cy of soil and contaminated materials from
OU 1 and OU 2 + 20,260 cy of soil that went to the airport).

The Page Repository has offered several advantages for low-cost disposal. All contaminated
materials disposed of at the Page site remain within the Box area of contamination, which
has resulted in capping existing tailings. Previously, these tailings had been a continual
source of wind-blown dust. Development of Page as a disposal site also eliminated use of
the tailings piles as recreational areas for riding all-terrain vehicles.

In 2009, a 1.6-acre expansion of the Page Repository was completed, offering an estimated
75,000 cy of additional capacity. Also in 2009, the original Page Repository footprint was
final-graded to drain, permanent drainage features and fencing were installed, and the
entire area was seeded with native grasses. However, large portions of the original footprint
have not yet established a sustainable vegetative cover. In lieu of an active decontamination
system at the Page Repository, the roadways and disposal area are armored with coarse
gravel. The gravel initially acts as a clean barrier on which repository users drive and from
which they dump waste material to be disposed. Subsequently, the roughness of the
graveled roadway acts as an elongated rumble strip, shaking off residual wastes that cling
to equipment that does come into contact with the waste. This passive barrier and
decontamination system relies on users dumping in designated areas and on maintenance of
the clean gravel access road and dumping pad at the Repository. This system is being
monitored by IDEQ for effectiveness.

The availability of a disposal site that is open 24 hours per day, 7 days a week has been
highly valuable to local residents, utilities, contractors, and local government. In 2008,
security measures were installed at the Page Repository, and access was granted through
the permitting process with a check-out key card. IDEQ and UMG jointly manage the Page
Repository. ICP staff provide oversight of disposal activities on an intermittent basis. The
site operates on the honor system, and several problems have been encountered regarding
abuse. However, entities served by the ICP (i.e., local residents, utilities, contractors, and
local government) recognize the importance of a centrally located and user-friendly disposal
site and have cooperated with the ICP to ensure that it remains available. Those who do not
adhere to operating parameters are contacted and counseled on appropriate use.

Long-term disposal capacity at Page is a concern, and a new or further expanded facility
will be required to accommodate future needs. Contaminated materials are expected to be
generated from installation and reconstruction of old and failing infrastructure, as well as
continued economic development in OU 1 as well as OU 2. The ability to dispose of
contaminated soil, construction materials, and used residential carpets is an essential
baseline requirement for operating a successful ICP. UMG is responsible under the 1994 CD
to provide a long-term OU 1 ICP repository.

Several factors will need to be considered when evaluating long-term disposal needs for
OU 1, including assessment of existing and new waste streams from community
construction projects, material handling and segregation, vehicle decontamination
procedures, site access, and site management. Estimated long-term anticipated waste
volumes for OU 1 were projected at 1,820,000 cy and included future development,

3-51



2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE

infrastructure projects, population growth, and small community projects and repairs
(TerraGraphics, 2008q).

Local elected officials and PHD have expressed a desire to use contaminated materials
excavated from construction and maintenance activities as fill to support the establishment
of developable land. PHD has permitted and overseen such activities in implementing the
ICP within the Bunker Hill Box for a number of years. As an example, contaminated fill
from ICP-permitted activities has been brought to the Shoshone County Airport to support
construction activities. PHD reports that fill placed at the airport has been capped in
compliance with the requirements of the ICP. A formal process governing this type of
activity in the Box currently does not exist.

USEPA and IDEQ have agreed to evaluate and develop a policy that establishes the
appropriate precautions, practices, and documentation requirements that would allow fill
activities to be conducted in a manner consistent with cleanup objectives of the OU 1, OU 2,
and OU 3 RODs. This policy, referred to as the Community-Fill Policy (CFP), is currently
under development and is intended to be applicable to all OUs at the Site when completed
but initially would be geographically focused on activities in the Box and the Upper Basin.
Community engagement would be included in the development of the CFP. The adoption
of a CFP would be conducted though an Explanation of Significant Differences (ESD) or
other similar vehicle and would incorporate community input prior to being finalized.

3.3.8.2 Technical Assessment of ICP Waste Disposal

Consistent with USEPA guidance (USEPA, 2001d), technical assessment was conducted by
evaluating the following three questions related to protectiveness of the implemented
remedial actions.

Question A: Is the remedy functioning as intended by the decision documents?

The review of documents and site evaluations indicates that the ICP repository is
functioning as designed. A passive decontamination system that relies on users dumping in
designated areas and upkeep of clean gravel access road and dumping pad is currently
being used at the Repository. This system is being monitored by IDEQ for effectiveness.
Large portions of the original footprint have not yet established a sustainable vegetative
cover and are therefore susceptible to wind erosion. Fugitive dust remains an exposure issue
for site workers. Although the bulk of ICP-generated materials have been disposed at the
Page Repository, USEPA is aware that some ICP-generated materials have been placed in
other locations within the Box.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of remedy selection still valid?

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
remedy selection are still valid. The ICP repository continues to be available to the public

and developers and to operate in a manner that assists in maintaining clean barriers in the
Oou1.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Ongoing and long-term provision and operation of an ICP repository is a critical component
of the remedy to ensure long-term maintenance of the human health barriers.
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Contaminated waste materials from ICP-permitted activities have been disposed of in
locations outside of authorize repositories for a number of years. A formal approved process
governing this type of activity in the Box currently does not exist. USEPA and IDEQ are
currently developing a CFP that will include the necessary precautions, practices, and
documentation requirements to meet the objectives of the OU1, OU2, and OU3 RODs.

Remedy Issues

A summary of OU 1 ICP waste disposal issues is provided in Table 3-17.

TABLE 3-17
Summary of OU 1 ICP Waste Disposal Issues
2010 Five-Year Review, Bunker Hill Superfund Site

Affects Protectiveness (Y/N)

Current Future
Issues (now to 1 year) (>1 year)
Community-Fill Policy: ICP waste is being disposed of in locations N Y

outside of approved repositories.

Recommendations

A summary of OU 1 ICP waste disposal recommendations and follow-up actions is provided in

Table 3-18.

TABLE 3-18

Summary of OU 1 ICP Waste Disposal Recommendations and Follow-Up Actions

2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects
Protectiveness (Y/N)

Proposed Current
Responsible Oversight Milestone (now to Future
Recommendations/Follow-up Actions Entity Agency Date 1 year) (>1 year)
Community-Fill Policy: Complete the CFP IDEQ, USEPA IDEQ, 12/2011 N Y
currently being developed by USEPA and USEPA

IDEQ for all three OUs.

3.3.9 Infrastructure

Sustaining protective barriers is critical to the long-term success of the remedy and relies, in
part, on the condition and effectiveness of the supporting infrastructure. Infrastructure such

as roads, buildings, and parking lots may serve as barriers to subsurface contaminants.

Adequate and appropriately functioning water conveyance systems are necessary to control
erosion and recontamination due to flooding. Curbs and gutters, appropriately sized storm

drains, culverts, detention facilities, and correctly graded roads all serve to protect the

remedy from erosion as well as providing municipal services to local residents. Currently,
many of these types of systems or features are deteriorating, undersized or absent, posing a

threat to the installed barriers.

3-53




2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE

3.3.9.1 Infrastructure and Revitalization Plan

The Basin Commission has reviewed community infrastructure needs for all OUs in the
development of a Drainage Control Infrastructure Revitalization Plan (DCIRP) funded by
USEPA and IDEQ. The DCIRP outlines infrastructure needs of the communities within the
Site, including infrastructure needed to protect the remedy as well as infrastructure that is of
particular interest to the communities but may not be needed to protect the remedy.
Community planners have used the DCIRP to support applications for a range of state and
federal grants and loans.

3.3.9.2 South Fork Coeur d’Alene River

Local officials and residents are concerned about inadequate flood control systems for the
South Fork Coeur d’Alene River (SFCDR) and its tributaries. USEPA and IDEQ are
concerned about the potential for SFCDR and Pine Creek flooding to affect installed
remedies. Development, including improvements associated with the OU 1 and OU 2
remedies, occurs within the heavily contaminated historical floodplain. There have been
four federal Basin-wide disaster declarations requiring Federal Emergency Management
Administration (FEMA) response actions since 1974.

During the Federal Insurance Rate Map (FIRM) update in 2008, the levee systems for the
communities and unincorporated areas of Kellogg, Pinehurst, Cataldo, and Osburn were de-
accredited due to lack of information about the condition of existing levees, greatly
expanding the FEMA-defined 100-year floodplain. In the FIRM update, FEMA assumed that
nonaccredited levees provide no flood protection for the Basin communities. Although
analysis of the levees has not been conducted, it is likely that existing levees afford some
level of flood protection not reflected on the FEMA maps.

An initial estimate of the potential cost to reestablish Superfund remedies at risk to SFCDR
flooding was prepared for the Shoshone County Multi-Jurisdictional Hazards Mitigation
Plan and indicates that roughly $63.5 million of remediation activity was completed site-
wide within the 100-year floodplain as depicted on the 2008 FIRM (TerraGraphics, 2009n).
The Shoshone County Hazards Mitigation Plan also estimated that, in Kellogg and
associated rural areas, at-risk public and private property in the FEMA-defined 100-year
floodplain has an estimated value of $108.2 million. Estimated re-remediation costs alone
are $19.7 million. Pinehurst and associated rural areas show respective values of

$56.8 million and $11.3 million. Although flooding of this magnitude has not occurred since
the listing of the Bunker Hill Superfund Site, the threat of future flooding remains an issue
that is important to the cleanup program and local communities.

Comprehensive flood control is a complex, multi-jurisdictional issue that exceeds the
expertise and regulatory authority of USEPA and IDEQ cleanup programs and that of the
local communities. The Basin Commission agreed in November 2009 to assume a leadership
role in evaluating flooding issues associated with the SFCDR and Pine Creek. Flooding is a
large, system-wide concern for which a comprehensive review and plan are required to
ensure that work with the greatest flood protection potential is ultimately implemented. The
Basin Commission has engaged a range of entities with the required combined expertise and
regulatory jurisdiction. These entities include USACE, FEMA, the Idaho Bureau of
Homeland Security (BHS), USEPA, and IDEQ. USEPA and IDEQ are committed to assisting
Basin Commission-led activities to evaluate and plan actions relative to addressing SFCDR
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flooding issues. No funding source for Basin Commission-led activities has been
established.

3.3.9.3 Tributaries and Heavy Precipitation

USEPA is preparing a Focused Feasibility Study (FFS) for the Upper Basin that evaluates
remaining risks and remedial alternatives for the site. The Upper Basin FFS Report estimates
that 21 percent of the existing installed remedies are at risk of re-contamination within the
OU 1 and OU 2 areas of Pinehurst, Smelterville, Kellogg, and Wardner during the 50-year
flood (USEPA, 2010b). This excludes potential impacts from the SFCDR and is predicated on
an assumption that all existing stormwater-related infrastructure continues to function at
full capacity. In evaluating the risks to installed remedies from tributary flooding and heavy
precipitation, the FFS Report considered the following threats: flooding with water that
contains contaminated sediment, scouring (erosion) of barriers caused by stormwater, and
contaminated sediment that is mobilized and carried into the communities by stormwater
runoff and deposition (USEPA, 2010b). The follow-on Proposed Plan proposes selection of
specific actions within the eight primary Upper Basin communities (Pinehurst, Smelterville,
Kellogg, Wardner, Osburn, Silverton, Wallace, and Mullan) to address flooding risks to
installed barriers (USEPA, 2010a). The Proposed Plan also establishes a framework for
conducting similar analysis and selection of mitigation actions to address flooding concerns
in Upper Basin gulches outside the eight primary communities.

3.3.9.4 Rights-of-Way

The RODs for OU 2 and OU 3 (USEPA, 1992, 2002) address cleanup of ROWs in the Box and
the Upper Basin, as appropriate to respond to risks to human health. The RODs allow
ROWSs, which include all state, county, local and private roads, to be remediated such that
they provide barriers to underlying metals contamination. Many roads or road shoulders
have been remediated during implementation of the Selected Remedies in residential and
commercial areas within the Box and Basin communities. However, USEPA and IDEQ
recognize that some paved roadways may not provide adequate long-term barriers to
underlying contaminated material, and that local and state entities are responsible for the
long-term road development and maintenance efforts. USEPA and IDEQ are developing an
approach under the existing RODs to address paved and unpaved roads as barriers
collaboratively with local, county, and state entities responsible for providing and
maintaining roadways in their communities. The objective of this effort is to ensure the
long-term effectiveness of barriers installed in ROWs consistent with the transportation and
maintenance needs of the Box and Basin communities.

3.3.9.5 Technical Assessment of Infrastructure

Consistent with USEPA guidance (USEPA, 2001d), technical assessment was conducted by
evaluating the following three questions related to protectiveness of the implemented
remedial actions.

Question A: Is the remedy functioning as intended by the decision documents?

The review of documents, ARARs, and risk assumptions indicates that the remedy is
functioning as intended by the RODs. Infrastructure (e.g., roads, sidewalks, parking lots,
drainage controls) in OU 1 is an important part of the remedy because it serves as barriers to
exposure pathways between contaminated soils and humans and helps ensure that clean
barriers remain in place. In general, the infrastructure that is in place in OU 1 communities
continues to serve this purpose, though some infrastructure systems or features throughout
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OU 1 are deteriorating (e.g., paved roads) or undersized (e.g., drainage features). Under the
ICP, local public entities are required to maintain the infrastructure such as roads in a
manner to prevent contaminant exposures or migration. The reliance on infrastructure to
help protect the remedy is appropriate, and failure to address infrastructure inadequacies in
these communities may result in the loss of portions of the installed remedy. USEPA and
IDEQ are developing an approach to address roads as barriers. The objective is to ensure the
long-term effectiveness of barriers installed in ROWs, recognizing local transportation needs
and maintenance responsibilities.

Infrastructure such as storm drain systems and flood control facilities also is relied upon to
protect the installed remedy by safely conveying storm and flood waters. In this case, the
community infrastructure is not able to safely handle large flow events. To date, one flood
has occurred that disrupted barriers significantly, the 1997 Milo Creek flood. The FFS
analyzed risk to installed barriers from heavy precipitation and tributary flooding and
developed actions to address the risks (USEPA, 2010b). The follow-on Proposed Plan
(USEPA, 2010a) proposes selection of specific actions within eight primary Upper Basin
communities (Pinehurst, Smelterville, Kellogg, Wardner, Osburn, Silverton, Wallace and
Mullan ) to address flooding risks to installed barriers. The Proposed Plan also establishes a
framework for conducting similar analysis and selection of mitigation actions to address
flooding concerns in Upper Basin gulches outside the eight primary communities.

The Basin Commission has assumed the lead in evaluating flooding issues associated with
the SFCDR and Pine Creek. In that capacity, the Basin Commission has engaged USACE,
FEMA, Idaho BHS, USEPA, and IDEQ who have applicable expertise and regulatory
jurisdiction. USEPA and IDEQ will be participating in Basin Commission-led activities
related to SFCDR and Pine Creek flooding issues. No funding source for Basin Commission-
led activities has been established.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of remedy selection still valid?

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
remedy selection are still valid. As previously noted, ongoing issues remain related to
potential recontamination of protective barriers from flood events or lack of infrastructure
improvements. Although these issues do not currently affect the protectiveness of the
remedy, there may be recontamination concerns if infrastructure improvements are not
implemented.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Infrastructure improvements and ongoing maintenance of existing infrastructure are needed
to ensure long-term success of the remedy. There is uncertainty regarding the remaining
service life of these systems. The local communities have expressed concern about their
ability to upgrade and maintain existing infrastructure and the associated operations and
maintenance obligations needed to ensure long-term protectiveness of the remedy.
Traditional funding mechanisms are not conducive to multi-jurisdictional owned projects or
combining different utilities within projects. Similarly, the amount of funding needed to
holistically address all infrastructure issues within a community typically exceeds the
amount of funding that can be secured. Traditional infrastructure funding sources require
relatively high local match requirements.
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The communities” ability to pay to maintain existing infrastructure or install new systems
that provide barriers and protect the CERCLA installed remedy was evaluated prior to the
2005 Five-Year Review (USEPA, 2005). The Box and Basin DCIRP (TerraGraphics, 2009b)
program evaluated community assessments, current and continuing obligations, and needs
at that time. The trend of decreasing tax revenues, declining population, and reduction in
state and federal assistance are increasing local funding burdens, deferring O&M, and
delayed replacement of aging infrastructure systems. Resources to repair and install
infrastructure have been difficult to secure by local governments. The NRC report noted
that ICP and O&M programs include important components that will need perpetual
maintenance for hundreds of years. The NRC expressed concern that state funding priorities
change and maintaining an effective program is likely to be difficult.

Remedy Issues
A summary of issues identified with respect to infrastructure is provided in Table 3-19.

TABLE 3-19
Summary of OU 1 Infrastructure Issues
2010 Five-Year Review, Bunker Hill Superfund Site

Affects Protectiveness (Y/N)
Current Future
Remedy Issues (now to 1 year) (>1 year)
Flood Control: Flooding in the SFCDR and Pine Creek poses a N Y
threat to portions of the installed remedy. Comprehensive flood
control on the SFCDR and Pine Creek is a complex, multi-
jurisdictional issue that exceeds the expertise and regulatory
authority of USEPA's and the IDEQ’s cleanup programs, and that of
the local communities.
Roads as Protective Barriers: A number of paved roads throughout Y Y
all OUs are deteriorating, compromising their ability to function as
protective barriers.
Infrastructure Maintenance Funding: Infrastructure maintenance and N Y
improvements remain an issue. The remedy relies on functioning
infrastructure to be sustainable. Resources to repair and install
infrastructure have been difficult to secure by local governments.

Recommendations
A summary of recommendations and follow-up actions for infrastructure is provided in
Table 3-20.
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TABLE 3-20

Summary of OU 1 Infrastructure Recommendations and Follow-up Actions

2010 Five-Year Review, Bunker Hill Superfund Site

Follow-up Actions:
Affects Protectiveness
(YIN)
Current
Recommendations/Follow-up Responsible Oversight Milestone (now to Future
Actions Entity Agency Date 1 year) (>1 year)
Flood Control: Continue working Local IDEQ, 12/2012 N Y
with the Basin Commission and Governments, USEPA
other stakeholders to evaluate IDEQ, USEPA,
and plan actions relative to PHD
addressing SFCDR and Pine
Creek flooding that may affect
cleanups.
Roads as Protective Barriers: Local IDEQ, 12/2012 Y Y
Continue working to develop an Governments, USEPA
approach for addressing roads IDEQ, USEPA,
as long-term barriers in PHD
collaboration with state, county
and local entities.
Infrastructure Maintenance Local IDEQ, 12/2012 N Y
Funding: Develop appropriate Governments, USEPA
institutions and funding IDEQ, PHD
mechanisms to finance and
oversee stewardship activities.

3.4 Performance Evaluation of the OU 1 Remedy

The remedy currently being implemented in OU 1 is expected to be protective of human
health and the environment where response actions have already been taken, provided that
follow-up action identified in Table 6-2 are implemented. Exposure pathways that could
result in unacceptable risks are being controlled or addressed in locations where remedial
work has been completed. There are some homes where interior house dust lead
concentrations remain high. The need to identify alternative lead sources, such as lead-
based paint, will be evaluated. Based, in part, on information related to alternative lead
sources, a determination will be made related to the need to implement the interior cleaning
component of the OU 1 remedy.

Although the selected remedy has not been fully implemented, it is nearly complete and
data indicate that the remedy is functioning as intended by the 1991 OU 1 ROD (USEPA,
1991). As remediation nears completion, soil and house dust lead concentrations have
declined, lead intake rates have been substantially reduced, blood lead levels have achieved
their RAOs, and the ICP has been established and is operating. House dust lead levels have
declined to below the 500-mg/ kg site-wide average RAO. However, in 2008, 5 percent of
sampled homes in OU 1 exhibited interior dust lead concentrations greater than

1,000 mg/kg. The 1991 OU 1 ROD contemplated a one-time cleaning of homes exhibiting
lead dust concentration above 1000 mg/kg. The 1990 and 2000 interior cleaning pilot studies
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concluded that one-time residential interior cleaning is likely not a sustainable remedy for
homes with house dust equal to or greater than 1,000 mg/kg lead.

The OU 1 remedy is currently protective of human health and the environment where
remedial actions have been taken. However, it is possible that flooding and infrastructure
issues may affect remedy protectiveness. In addition, the ability of the local communities to
improve and maintain infrastructure to protect the remedy is a concern. Provision of a long-
term ICP repository is essential to the continued performance of the installed human health
barriers.

In 2008, USEPA initiated efforts to identify actions needed to augment the remedial actions
taken in OU 1 residential and community areas to improve their long-term sustainability. At
the time of the release of this review, a Proposed Plan outlining the elements of a ROD
Amendment for the Upper Basin portion of the Site, which includes actions to augment the
OU 1 remedy, has been released for public review and comment (USEPA, 2010a). Upon
completion of the comment period, USEPA will evaluate the comments received and
subsequently issue a ROD Amendment for the Upper Basin portion of the Site.
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4  Review of Selected Remedies for
Operable Unit 2

This section summarizes the protectiveness evaluation of the Operable Unit (OU) 2 remedial
actions conducted to date. The individual remedial actions presented and discussed are part
of the overall OU 2 Selected Remedy as documented in the initial 1992 OU 2 Record of
Decision (ROD; U.S. Environmental Protection Agency [USEPA], 1992) and its subsequent
decision documents (ROD Amendments and Explanation of Significant Differences [ESD]
documents). The information in this section is organized as follows:

4.1 Overview of the Selected Remedy

4.2 Review of Applicable or Relevant and Appropriate Requirements
4.3 Review of Operable Unit Work and Remedial Actions

4.4 Environmental Monitoring

4.5 Performance Evaluation of the Selected Remedy

4.1 Overview of Selected Remedies

OU 2 consists of areas in the Bunker Hill Box that were non-populated, nonresidential areas
at the time of the 1992 OU 2 ROD. These areas are the former Industrial Complex and Mine
Operations Area (MOA), Smelterville Flats (the floodplain of the South Fork of the Coeur
d’Alene River [SFCDR] in the western half of OU 2), hillsides, various creeks and gulches,
the Central Impoundment Area (CIA), and the Bunker Hill Mine and associated acid mine
drainage (AMD). These areas are shown in Figure 4-1. The SFCDR within OU 2 and the non-
populated areas of the Pine Creek drainage are both addressed as part of Operable Unit 3
(OU 3).

Cleanup actions identified in the 1992 OU 2 ROD included a series of source removals,
surface capping, re-establishment of stable creek channels, demolition of abandoned milling
and processing facilities, engineered closures for waste consolidated onsite, revegetation
efforts, and treatment of contaminated water collected from various site sources. The
specific ROD requirements and remediation goals and objectives for the OU 2 Selected
Remedy are described later in this section as the individual remedial actions are discussed
and evaluated.

The bankruptcy of the major Potentially Responsible Party (PRP) for the Site (Gulf
Resources) resulted in shifting responsibility for OU 2 remedy implementation from a PRP
to USEPA and the State of Idaho. Pursuant to Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) requirements for fund-led remedy
implementation, USEPA and the State of Idaho entered into a State Superfund Contract
(SSC) to implement the OU 2 Selected Remedy (USEPA and Idaho Department of Health
and Welfare [IDHW], 1995). The SSC is composed of various supporting documents,
including the Support Agency Cooperative Agreement (SACA) for Cost-Share, the
Comprehensive Cleanup Plan (CCP), and the Remedial Action Management Plan (RAMP).
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After the PRP bankruptcy, the State of Idaho determined that the PRP-proposed remedy
implementation strategy for OU 2 was unacceptable under the statutory constraints of
CERCLA because the State would be responsible for 100 percent of operation and
maintenance (O&M) costs after the remedy is complete. As a result, the State and USEPA
negotiated an alternative approach to OU 2 ROD implementation that focused more on
permanent remedial techniques such as source control and containment and less on long-
term treatment remedial approaches originally developed by the PRP. This led to a two-
phased remedy implementation approach presented in the CCP for OU 2.

Phase I of remedy implementation includes extensive source removal and stabilization
efforts, all demolition activities, all community development initiatives, development and
initiation of an Institutional Controls Program (ICP), future land use development support,
and public health response actions. Also included in Phase I are additional investigations to
provide the necessary information to resolve long-term water quality issues, including
technology assessments and pilot studies, evaluation of the success of source control efforts,
development of site-specific water quality and effluent-limiting performance standards, and
development of a defined O&M Plan and implementation schedule. Interim control and
treatment of contaminated water and AMD is also included in Phase I of remedy
implementation. Phase I remediation began in 1995, and source control and removal
activities are almost complete. Table 4-1 lists the volumes of contaminated material and
acreage of areas capped as part of the enhanced source removal and consolidation remedial
actions conducted as part of Phase I. Development of the Phase II Selected Remedy is being
conducted concurrent with this 2010 Five-Year Review (see Section 2.7 for more
information).

There have been two ROD Amendments (USEPA, 1996a, 2001a) and two ESDs (USEPA,
1996b, 1998b) since the 1992 OU 2 ROD was issued (see Figure 4-2 for a timeline of events in
OU 2). The ESDs clarified implementation aspects of portions of the Selected Remedy for
OU 2 consistent with Phase I objectives and did not change the Selected Remedy. The ROD
Amendments added additional requirements and actions to the overall OU 2 Selected
Remedy. These additional requirements and actions are briefly discussed below.

The 1996 OU 2 ESD addressed differences associated with placing Zinc Plant demolition
materials in the Smelter Closure Area (SCA), disposal of a portion of the A-1 Gypsum Pond

materials in the SCA, and removal and disposal of industrial landfill materials in the SCA
(USEPA, 1996b).

The 1996 OU 2 ROD Amendment changed the Selected Remedy for Principal Threat
Materials (PTMs) from chemical stabilization to containment. Under the 1996 OU 2 ROD
Amendment, PTMs would be contained in a fully lined monocell within the SCA

(Section 4.3.8). Mercury-contaminated PTMs were chemically stabilized prior to placement
in the PTM monocell (USEPA, 1996a).

The 1998 OU 2 ESD addressed differences associated with the stabilization and removal of
contaminated materials located in the tributary gulches within OU 2 (Section 4.3.4), the
USEPA financial contribution to the lower Milo Creek/Wardner/Kellogg pipeline system
(Section 4.3.13), placement of mine wastes from outside of OU 2 in the CIA (Section 4.3.6),
precipitation diversion work associated with Smelterville Flats south of Interstate 90 (I-90)
(Section 4.3.5), demolition of the tall stacks at the Lead Smelter and Zinc Plant
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2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE

TABLE 4-1

Summary of OU 2 Phase | Removals and Remedial Actions to Date

2010 Five-Year Review, Bunker Hill Superfund Site

Approximate
Removal Quantity

Approximate
Capped Area

Area (cy) (acres)? Other

Hillsides N/A N/A 1,088.5 acres revegetated through 2004°

Grouse Gulch 5,000% N/A Stabilization of creek channel, revegetation

Government Guich 370,000% 75° Re-establishment of natural creek channel,
demolition of industrial facilities in gulch,
removal of demolition debris to Smelter
Closure, revegetation

Magnet Gulch 210,000% 10.5° Re-establishment of natural and rock-lined
creek channel

Smelterville Flats — 190.5¢ River bank stabilization, revegetation of flood

North of 1-90 plain

1,600,000% p

Smelterville Flats — 103%¢ Includes capped acreage up to Slag Pile Area,

South of 1-90 stormwater drainage system, revegetation

Central N/A 260" 2.6 million cy added to CIA, geomembrane

Impoundment Area cover system, slopes covered (rock or
vegetated)

Page Pond Area 40,000% N/A Tailings removed from West Beach in the West
Page Swamp

Smelter Closure 20,000% 444 Consolidation area for demolition debris,

Area 826,000 cy added to the 128,000 already in
place,? full encapsulated Principal Threat
Materials (PTM) cell, geomembrane cover
system, revegetation

Borrow Area g 36°

Mine Operations 130,000% 17.5° Demolition of industrial facilities

Area (including

Boulevard area,

Railroad Gulch, and

Industrial Landfills)’

Bunker Creek 80,0007 N/A Re-establishment of natural creek channel,
revegetation

Milo Creek 40,000 N/A Construction of Reed Landing structure

A-4 Gypsum Pond 100,000 13 Drainage control and revegetation

SFCDR Channel 180,000% N/A

Union Pacific 50,000% 47 .5° Construction of the Trail of the Coeur d’Alenes

Railroad (UPRR) bike trail

Right-of-Way

(ROW)

Deadwood Gulch 490,000% N/A Stabilization of creek channel, revegetation
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2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE

TABLE 4-1
Summary of OU 2 Phase | Removals and Remedial Actions to Date
2010 Five-Year Review, Bunker Hill Superfund Site

Approximate Approximate
Removal Quantity Capped Area
Area (cy) (acres)? Other

Theatre Bridge N/A 34°
Area North of
SFCDR
Sweeney Mill Site 120 8
Total 3,315,120 839

Note: Removal quantities updated from the 2005 Five-Year Review based on information presented in
TerraGraphics Environmental Engineering (TerraGraphics; 2007a).

% Does not include riprap or rock-lined channels.
b TerraGraphics, 2007a.

¢ Morrison Knudsen Corporation, 1999.
4 TerraGraphics, 1999c.

© GIS calculation based on as-built drawings and/or estimated from aerial images; rounded to the nearest
0.5 acre.

fUSEPA, 2000b.

9 The borrow area was a clean material source and later became a contaminated soil repository. Contaminated
material at the borrow area (near-surface material) was stockpiled and used for soil cap (manufactured soil) at
the Smelter Closure Area. The clean material was used for fill and soil caps throughout the site. The borrow area
benches were later used to create the Borrow Area Landfill.

N/A = not applicable

(Section 4.3.8), decontamination versus demolition of the Zinc Plant Concentrate Handling
Building and Warehouse (Section 4.3.8), and demolition of the Phosphoric Acid/Fertilizer
Plant Warehouse (Section 4.3.8) (USEPA, 1998b).

The 1992 OU 2 ROD addressed Bunker Hill Mine AMD by requiring that it continue to be
treated in the Central Treatment Plant (CTP) prior to discharge to a wetlands treatment
system for removal of residual metals. During studies conducted between 1994 and 1996 by
the United States Bureau of Mines (USBM), the wetlands treatment system was found to be
incapable of meeting the treatment levels estimated in the Feasibility Study (FS) and
required by the 1992 OU 2 ROD. The 1992 OU 2 ROD did not contain or otherwise identify
any plans for the control or long-term management of the mine water flows or alternatives
for treatment of site waters originally slated for treatment in the constructed wetlands. The
1992 OU 2 ROD also did not address the long-term management of sludge from the CTP. To
address these issues, USEPA began the Mine Water Remedial Investigation/Feasibility
Study (RI/FS) in 1998 (USEPA, 2001f). This study focused on the AMD drainage issues
associated with the Bunker Hill Mine and the long-term water treatment needs for OU 2.
The subsequently issued 2001 OU 2 ROD Amendment (USEPA, 2001a) included additional
remedies and requirements to address:

e AMD source control to reduce the quantity of surface water entering the mine and AMD
generated within the mine;

46




Bunker Limited Partnership

BLP
CIA

2002

2001

2000

1999

1998

1997

1996

Central Impoundment Area

Central Treatment Plant,

CTP

Idaho
Mine Operations Area

MOA
PRP

Potentially Responsible Party

lgq.l,{ggg, Principal Threat Materials

ROD

Record of Decision

right of way
SFCDR South Fork of the

ROW

Coeur d’Alene River

Union Pacific Railroad
USEPA U.S. Environmental Protection

UPRR

>
)
c
o)
o)
<
Y
O Q,
2 v/
g, QMQQ &,
s,
\—.OQ @Q,\mws o0
®Q\ w (]
KANNW

1
2007

|
2002

OU 2 Removal and Remedial Action Timeline

2010 Five-Year Review

Figure 4-2

2008

2004 2005 2006

2003

BUNKER HILL SUPERFUND SITE

SEPA

382081.F1.06.01.03_BunkerHill_ES042009003SEA . 4-2 OU2 timeline.ai dk


http:timeline.ai




2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE

e AMD collection and control within the Bunker Hill Mine;

e AMD conveyance from the Kellogg Tunnel to the CTP;

e AMD storage in the Lined Pond and the Bunker Hill Mine pool;
e AMD treatment in an upgraded CTP;

e Management of treatment residuals (sludge); and

o Establishment of remediation goals and discharge limits for AMD treatment.

To date, USEPA and the State of Idaho have not concluded negotiations on an SSC
Amendment that allows for full implementation of the 2001 OU 2 ROD Amendment. Time-
critical components of this ROD Amendment were implemented, however, to avoid
potential catastrophic failure of the CTP and to provide for emergency mine water storage
(USEPA and Idaho Department of Environmental Quality [IDEQ], 2003d).These time-critical
activities focused on preventing discharges of AMD to Bunker Creek and the SFCDR. Until
an SSC Amendment is signed allowing for full implementation of the 2001 OU 2 ROD
Amendment, control and treatment of AMD and its impact on water quality will continue to
be an issue. USEPA and the State continue to discuss the SSC Amendment and the long-
term obligations associated with the mine water remedy.

The Phase I remedy has been largely implemented within the Box. The effectiveness
evaluation of the ability of Phase I source control and removal activities to meet the water
quality improvement objectives of the 1992 OU 2 ROD has been completed, and additional
data collection activities and studies have been conducted to assist in evaluating the
appropriate Phase Il implementation strategies and actions. Section 2.7 summarizes the
work USEPA has conducted in support of developing the Phase II remedial actions.

4.2 Review of Applicable or Relevant and Appropriate
Requirements

The remedies selected in RODs, ROD Amendments, and ESDs are intended to be protective
of human health and the environment and to comply with the federal and state standards
that are applicable or relevant and appropriate requirements.

As part of the 2000 and 2005 Five-Year Reviews, the applicable or relevant and appropriate
requirements (ARARs) and to be considered (TBC) guidance identified in the 1992 OU 2
ROD were reviewed, and any new or revised standards were identified and summarized
within the those OU 2 Five-Year Review Reports. Based upon the initial and second reviews,
USEPA determined that the 1992 ARARs and TBCs were still protective of the remedies for
OU 2 (USEPA, 2000b).

With this 2010 Five-Year Review, the 1992 OU 2 ROD ARARs and TBCs were again
reviewed, as well as those in the 2001 OU 2 ROD Amendment. All were evaluated against
new or revised standards promulgated since the last Five-Year Review. As with the first and
second reviews, USEPA has determined that the OU 2 ARARs and TBCs are still protective.
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2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE

The following subsections provide a brief discussion of the standards that have been revised
or promulgated since the last Five-Year Review.

4.2.1 Threshold Limit Values for Workplace Airborne Hazards

Threshold Limit Values (TLVs) are heath-based guidelines (not standards) prepared by the
American Conference of Governmental Industrial Hygienists (ACGIH) to assist industrial
hygienists in making decisions regarding safe levels of exposure to various airborne hazards
found in the workplace. A TLV reflects the level or conditions to which it is believed that
nearly all workers may be repeatedly exposed, day after day, over a working lifetime,
without adverse health effects. TLVs are reviewed on an annual basis by ACGIH.

TLVs are not universally accepted by occupational physicians and toxicologists. Most TLVs
are consensus values developed by chemical manufacturers (Castleman, 1997; Castleman,
2006; Castleman & Ziem, 1988; Castleman & Ziem, 1994; Rappaport, 1993; Roach and
Rappaport, 1990; Ziem & Castleman, 1989). As such, their acceptance remains controversial.
In addition, risks born by workers are always higher than those sustained by the general
public, perhaps because workers are financially dependent upon occupational exposures.

In the 1992 OU 2 ROD, the TLVs for releases of certain airborne contaminants of concern
during remedial actions were considered relevant and appropriate site-wide. The most
current values are being considered in subsequent OU 2 remedial actions and are to be part
of each health and safety plan for protection of onsite workers. Review and revisions of
TLVs do not affect the protectiveness of the OU 2 remedy.

4.2.2 Slope Stability

In the 1992 OU 2 ROD, USEPA determined that certain sections of the Surface Mining
Control and Reclamation Act (SMCRA) of 19971 were relevant and appropriate for removal
and backfilling of contaminated soils. This act was revised in July of 2003 to add a
requirement to achieve a post-action slope not exceeding the angle of repose or such slope
as is necessary to achieve a long-term static safety factor of 1.3 to prevent slides. The 1992
OU 2 ROD identified the static safety factor as 1.0; however, cut or engineered slopes in

OU 2 were analyzed and designed to conform to a minimum static long-term factor of safety
of 1.5 and a minimum short-term dynamic factor of safety of 1.0. Because slopes in OU 2
were designed and constructed using a more stringent safety factor, the 2003 revised
requirement does not affect the protectiveness of the OU 2 remedy.

4.2.3 Drinking Water Quality

Both groundwater and surface water can serve as drinking water and applicable drinking
water quality regulations include the Safe Drinking Water Act (40 Code of Federal
Regulations [CFR] Section 141)/Idaho Drinking Water Regulations (Idaho Administrative
Procedures Act [IDAPA] 58.01.08.050). These regulations are applicable to all public
drinking water systems and private wells that supply drinking water to residents of OU 1
and OU 2. They require that contaminant concentrations in drinking water remain below
maximum contaminant levels (MCLs) and non-zero MCL goals (MCLGs). The 1992 OU 2

1 30 CFR Parts 816.11; 816.95; 816.97; 816.100; 816.102; 816.107; 816.111,; 816.113; 816.114; 816.116.
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2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE

ROD identified these regulations as relevant and appropriate for groundwater that could be
used for drinking water purposes in the future. To meet these requirements, remedial
actions have limited contamination to and exposure from groundwater through source
removals and containment and the closure of onsite wells and by providing alternative
drinking water sources to affected communities and residences. The drinking water MCLs
identified as ARARS in the 1992 OU 2 ROD are listed in Table 4-2.

TABLE 4-2
Drinking Water ARARSs
2010 Five-Year Review, Bunker Hill Superfund Site
Metal Maximum Contaminant Level (ug/L)
Arsenic 10
Cadmium 5
Lead 15
Zinc 5,000%

& Secondary MCL.
Hg/L - micrograms per liter

On February 22, 2002, USEPA lowered the MCL for arsenic from 0.05 milligram per liter
(mg/L) to 0.01 mg/L.2 Public water system suppliers must have complied with this new
MCL by January 2006. USEPA is currently revising the toxicity value for arsenic, which
could affect the protectiveness of the current MCL and the soil cleanup level, currently set at
100 milligrams per kilogram (mg/kg). There were no changes in the drinking water ARARs
from 2005 to 2010.

The effectiveness evaluation of the ability of Phase I source control and removal activities to
meet water quality improvement objectives, including drinking water requirements, was
conducted by USEPA. This evaluation determined that the Selected Remedy for OUs 1 and
2 has not attained the Safe Drinking Water Act (SDWA) groundwater MCLs identified as
ARARs in the 1992 OU 2 ROD, nor the above-mentioned revised arsenic MCL, in areas
within the Box. As the Focused Feasibility Study (FFS) Report (USEPA, 2010b) for the Upper
Basin explains, given the pervasive subsurface contamination under communities,
roadways and infrastructure in the Box (and elsewhere in the Upper Basin), it is expected to
be very challenging to achieve the MCLs in the groundwater. The ROD Amendment that is
currently under development will address water quality but may not achieve drinking
water standards for all locations. As appropriate, USEPA will evaluate future monitoring
data to determine whether a Technical Impracticability waiver may be warranted at
locations where groundwater does not achieve drinking water standards.

4.2.4 Surface Water Quality

Surface water ARARs are applicable to tributaries of the SFCDR, the CTP effluent, and
construction or human activities that may result in discharges to surface water. The SFCDR
as it passes through the Box is included in OU 3 and is not discussed in this section. The

266 FR 7061; incorporated by reference into IDAPA 58.01.08.050.
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Idaho site-specific aquatic life criteria for cadmium, lead, and zinc in the SFCDR subbasin
(IDAPA 58.01.02.284) are the current surface water ARAR for OU 2. These criteria were
revised by the State of Idaho in 2002 and approved by USEPA in 2003. These site-specific
criteria are expected to provide the same level of protection intended by national USEPA
recommendations. No USEPA-approved changes in these criteria occurred between 2005
and 2010.

Ambient water quality criteria (AWQC) referred to in this document are the site-specific
water quality criteria. AWQC are quantified using location-specific hardness data. Metal
concentrations that exceed the AWQC exceed the water quality criteria. The exceedance is
commonly expressed as a ratio of the metal concentration to the calculated AWQC. For
example, if the calculated AWQC is 1 mg/L and the dissolved zinc concentration is 10
mg/L, then the dissolved zinc AWQC ratio is 10. Table 4-3 presents the site-specific criteria
for the SFCDR subbasin using a range of hardness values.

TABLE 4-3
Surface Water ARARs for Varying Hardness Values
2010 Five-Year Review, Bunker Hill Superfund Site

Site-Specific Criteria (ug/L)
South Fork Coeur d'Alene River Subbasin
(HUC 17010302)%

Metal Acute Chronic
Hardness” 30 50 100 30 50 100
Cadmium 0.61 1.03 2.08 0.42 0.62 1.03
Lead 80 129 248 9.1 14.7 28.3
Zinc 88 123 195 88 123 195

4 From IDAPA 58.0102.284.
®Hardness in milligrams of calcium carbonate per liter (mg CaCOa/L).

HUC = Hydrologic Unit Code

IDAPA 58.01.02.260.02 was revised to grant a variance for meeting certain water quality
standards for the SFCDR Sewer District’s Page Pond Wastewater Treatment Plant (PPWTP).
This variance includes ammonia, chlorine, cadmium, lead, and zinc discharged to the West
Page Swamp. In 2006, USEPA and IDEQ agreed that the proposal to reroute the PPWTP
effluent to the West Page Swamp would no longer be pursued. As a result, USEPA and
IDEQ acknowledge that there is no longer a need to consider granting a variance to the
PPWTP for discharge into the West Page Swamp.

The ARARs identified in the 1992 OU 2 ROD, 2001 OU 2 ROD Amendment, and the
subsequent changes described above continue to be protective. Any potential standard
revision will be evaluated by USEPA for their applicability to the site.

The effectiveness evaluation of the Phase I source control and removal activities indicated
that the Phase I remedy does not meet the water quality improvement objectives of the 1992
OU 2 ROD. USEPA will evaluate the attainment of the site-specific aquatic life criteria as
part of the Phase II remedy, which is being developed concurrently with this Five-Year
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Review. A more detailed discussion of the Phase II activities is provided Section 2.7.
Previously proposed modifications of the site-specific PPWTP are no longer being
considered due to concerns related to National Pollutant Discharge Elimination System
(NPDES) issues, introducing additional water into the West Page Swamp with tailings
remaining in place, and the potential for expansion of the Page Repository.

4.2.5 Soil Excavation Goals

During implementation of Phase I of the Selected Remedy for OU 2, a chemical-specific soil
excavation goal of 1,000 mg/kg lead was used for the OU 2 source removal actions, with the
exception of areas within Government and Magnet Gulches (Section 4.3.4), the MOA
(Section 4.3.8), and the removal action north of I-90 Smelterville Flats (Section 4.3.5). The
1,000-mg/kg lead excavation goal is based on human health risk levels and not ecological
risk levels.

During implementation activities, clean replacement or capping soil contained arsenic
concentrations less than 100 mg/kg, cadmium less than 5 mg/kg, and lead less than

100 mg/kg. Chemical-specific debris and processing waste cleanup levels were not
specified; however, materials that could not be reprocessed or recycled were either
stabilized or were contained onsite in specifically designed repositories. Institutional
controls (ICs) were implemented onsite for areas where a barrier has been placed and/or
lead concentrations exceed the residential community average of 350 mg/kg lead, with no
property exceeding 1,000 mg/kg.

4.3 Review of Operable Unit Work and Remedial Actions

The OU 2 remedial actions and related components of the remedy are reviewed in this
section. This review is organized as follows:

e Health and Safety Review

e Operation and Maintenance

e Hillsides

e Gulches

¢ Smelterville Flats

e Central Impoundment Area

e DPage Pond Area

e Industrial Complex

e Mine Operations and Boulevard Areas
e Central Treatment Plant

e Bunker Creek

e Union Pacific Railroad Right-of-Way

e Milo Gulch

¢ A-4 Gypsum Pond

e South Fork Coeur d’Alene River Removal and Stabilization Project
e Miscellaneous Box Projects

e Institutional Controls Program

e Infrastructure
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4.3.1 Health and Safety Review

Health and safety (H&S) is an important component of remedy implementation. Protection
of the H&S of workers and the public is planned and managed during remedial activities.
H&S plans are required for all construction work funded by USEPA and the State of Idaho
and must comply with requirements of the Occupation Safety and Health Administration
(OSHA) Hazardous Waste Site Regulations.3 H&S plans are prepared by the contractor(s)
hired to perform the work and then submitted to the agency overseeing the work effort.
Contractors are responsible for H&S for their projects, including the work of their
subcontractors. Components of a typical H&S plan may include:

e Site description and contaminant characterization;

e Safety and hazard assessment and risk analysis;

e Accident prevention;

e H&S training;

e Maedical surveillance;

e Personal protective equipment;

e Monitoring, including air, noise, heat stress, and confined space;
e Safety and work practices;

e Site control measures;

e Personnel and equipment decontamination;

e Logs, reports, and recordkeeping;

¢ Emergency response plan and contingency procedures; and
e Spill containment plan.

Each contract employee is required to be familiar with the H&S plan and is required to have
the necessary OSHA Hazardous Waste Operations and Emergency Response (HAZWOPER)
40-hour training and 8-hour annual refresher training. Daily tailgate meetings to plan the
day and discuss activity-specific health and safety issues are held with work crews. A zero-
incident goal will be pursued with active planning and management of remedial activities.

Between 2005 and 2010, limited field work took place in OU 2. Lost time was not tracked for
the limited work in OU 2, but no obvious safety issues have been noted.

4.3.2 Operation and Maintenance

O&M measures are necessary to maintain the completed remedies at OU 2 locations to
ensure continued protection of human health and the environment. By definition, O&M
refers to those normal and ordinary activities conducted on a routine basis to ensure the
continuing proper function of the remedy. USEPA remains responsible for the remedy until
it is functioning as designed and has achieved and sustained the RAOs specified in the
ROD.

Formal O&M activities commence once the remedy is determined to be operational and
functional (O&F). The O&F determination is the milestone governing the transfer of O&M
responsibility from USEPA to the State of Idaho. The State, represented by IDEQ, then
assumes O&M responsibility from USEPA as agreed upon through the SSC.

329 CFR 1910.129 and 29 CFR 1926.65.
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The State and USEPA have developed remedial action specific O&M manuals for OU 2 as
well as the Site-Wide (OU 2) O&M Implementation Plan (TerraGraphics, 2006a). Figure 4-3
shows these specific remedial action areas of OU 2.

Ownership of portions of the Borrow Area Landfill (BAL), gulches, hillsides, and SCA have
been transferred to Galena Ridge, LLC. Under a 2007 purchase agreement, Galena Ridge,
LLC and the State agreed that responsibility for performance of O&M tasks are generally
transferred to new property owners and enforced through the ICP or the State O&M
program when land transfer occurs. In some cases, the State may retain responsibility for
performing O&M tasks for features that are unchanged by development.

O&M of the Phase I remedial actions conducted from 2005 to 2010 is provided in the site-
specific sections (e.g., Bunker Creek, CIA, gulches).

4321 Operation and Maintenance Manuals

This section presents the status of O&M manual development and the O&M requirements
that have been identified in each of the O&M manuals for specific areas within OU 2. This
section also discusses the various issues and actions to consider in management of O&M at
the Bunker Hill Superfund Site. The O&M program must coordinate with cities, Shoshone
County, and PHD to ensure that these entities comply with the remedies and to ensure that
contaminated material management remains consistent with public health and ROD
requirements. O&M manuals for specific areas are as follows:

e Smelterville Flats (Smelterville Flats Operation and Maintenance Manual, TerraGraphics,
2010e) - The Smelterville Flats O&M activities focus on remedial actions along the
SFCDR west of Theatre Bridge through the Pinehurst Narrows and the tailings removal
areas north of I-90. Smelterville Flats consists of 205 acres of land that harbors an
ecologically diverse community of species and surrounds the Shoshone County Airport.
This area contains five active monitoring wells. During remediation, a radius of about 10
feet of material was left intact around each monitoring well located within an excavation
area. These monitoring wells are outside the O&M responsibilities for the Smelterville
Flats region.

Design features included removal of 1.2 million cubic yards (cy) of jig-tailings-
contaminated alluvium and transferring it to the CIA. Also, construction of a floodway
and protective dike occurred to protect the remainder of the flats from a 24-hour, 100-
year storm event. All exposed tailings along the banks of the SFCDR were stabilized
(protected by riprap and a granular filter to prevent material loss) and/or transferred to
the CIA during remediation. Incorporation of aquatic habitat also occurred through the
establishment of multiple ponds and wetlands on the re-graded floodplain. The entire
re-graded area was capped with a minimum of 6 inches of native topsoil. Most of the
wetland vegetation of the Smelterville Flats regenerated from soil seed banks or natural
importation of wetland seed in floodwaters. Improvements along the SFCDR include
river bank construction, sill installation, and spillway and wetland pond development.
In addition, a drainage swale and stormwater pipe was installed south of I-90. Table 4-4
lists the RAOs and O&M requirements identified for Smelterville Flats.

4-15



2010 FIVE-YEAR REVIEW, BUNKER HILL SUPERFUND SITE
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Clean barriers within Smelterville Flats south of I-90 and the truck stop and RV Park
north of I-90 are the responsibility of the property owners and is managed through the
ICP.

Central Impoundment Area (Central Impoundment Area Final Operation and Maintenance
Manual, TerraGraphics, 2009d) - The CIA encompasses approximately 225 acres west of
Kellogg, south of I-90 and north of McKinley Avenue. The slag pile area, located west of
the CIA Land(fill, is not included with the CIA for O&M purposes and is expected to be
covered under a separate manual upon redevelopment of the area. The CIA originally
served as a tailings impoundment for the Bunker Hill Mine and eventually was used as
a waste consolidation area during remediation of other areas. The majority of the area is
now covered with a geomembrane cover and vegetated growth media. A sludge pond
approximately 5.5 acres in size continues to receive sludge from the CTP. Plans for long-
term sludge disposal from the CTP involve development of a new lined pond directly
east of the current pond. Remedial action features requiring action under the State of
Idaho O&M Plan include a geome