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DECLARATION FOR THE RECORD OF DECISION 

SITE NAME 

Bunker Hill Mining and Metallurgical Complex Site 

LOCATION 

The Site is a twenty-one square mile area located in Shoshone County, Idaho. The cities 
of Kellogg, Smelterville, Wardner and Pinehurst are located within the Site. 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the remedial actions selected by the U.S. Environmental 
Protection Agency (EPA) and the Idaho Department of Health and Welfare (IDHW) for 
the Non-populated Areas of the Bunker Hill Mining and Metallurgical Complex Site, as 
well as those aspects of the Populated Areas that were not addressed in the Residential 
Soils Record of Decision (August, 1991). The remedy was chosen in accordance with 
CERCLA, as amended by SARA, and, to the extent practicable, the National 
Contingency Plan. This decision is based On the Bunker Hill Sitewide Administrative 
Record file for this Site. The Administrative Record Index is availiable in the EPA 
Region 10 Records Center and the Kellogg Public Library. 

ASSESSMENT OF THE SITE 

Actual or threatened releases of hazardous substances from this site, ifnot addressed by 
implementing the response actions selected in this Record of Decision (ROD), may 
present an imminent and substantial endangerment to public health, welfare, or the 
environment. 

DESCRIPTION OF THE REMEDY 

The remediai actions described below will eliminate, or reduce to acceptable levels, the 
exposure pathways at the Site. Together this ROD, and the Residential Soils ROD, 
prescribe a protective site-wide remedy for the Bunker Hill Mining and Metallurgical 
Complex Site. 



The highlights of the selected remedial actions are presented below by Subarea: 

Hillside Remedial Actions 

• Revegetation of Hillside areas with less than 50% cover 
• Contour terracing of eroded Hillsides 
• Erosion control structures 
• Re-establish riparian habitat 

Smelterville Flats 

• Mitigation of eroding tailings in the SFCDR floodway 
• Consolidation of selected jig tailings into the CIA 
• Establish soil barriers in contaminated areas and revegetate 

Central Impoundment Area (CIA) 

• Consolidation of jig tailings removed during other remedial actions 
• Closure with a low permeability cap 
• Remove material accumulations from 1982 Smelter cleanup and consolidate 

within the Sm.elter Closure 
• Relocate slag pile to either CIA or Smelter Complex 
• Collection and treatment of "CIA seeps" 

Page Pond 

• Move tailings from West Page Swamp to Page Pond and cap 
• Cap Page Pond benches with residential soils 
• Maintain access controls (fencing) 
• Channel improvements to Humboldt and Grouse Creeks 

Smelter Complex and Mine Operations Area (MOA) 

Reprocess, recycle or treat all Principal Threat materials 
Removal and recycling of salvageable items 
Demolish structures 
Decontaminate structures not demolished 
Cap Lead Smelter and Zinc Plant with low permeability cap 
Collect and treat Lead Smelter and Zinc Plant closure leachate 
Place contaminated material under caps (phosphoric acid plan debris, 
boneyard materials, contaminated soils, etc.) 



• Treat acid mine drainage from the Bunker Hill Mine in the Central Treatment 
Plant prior to discharge to Wetlands treatment system 

• Recover and treat ground water in Government Gulch 
• Relocate A-l gypsum pond to CIA 
• Cap A-4 gypsum pond, or consolidate within the CIA 
• Close solid waste landfllls 

Rights-of-Way 

• Implement access controls, and provide for a barrier consistent with land use 
or removal/replacement 

Commercial Buildings and Lots 

Barriers, or removals, consistent with land use on all property with lead 
concentrations over 1000 ppm 

Residential Interiors 

• Continue blood lead monitoring 
• Continue high efficiency vacuum loan program 
• Clean all homes exceeding 1000 ppm lead house dust after remedial actions 

are completed 
• Home interiors of children identified through health screening will be 

evaluated, and if needed, site sf>ecific remediation implemented 
• Develop and implement interior dust monitoring program 

Future Development in Non-populated Areas 

• Implement remedial actions based upon current land use 
• Through institutional controls, install necessary barrier when land use changes 

Constructed Wetland Treatment Systems 

• Collected Water Wetland in Smelterville Flats for treatment of selected 
surface water sources, CIA seeps, and Government Gulch groundwater, 74 
acres in size 

• Ground water wetland in Pinehurst narrows for treatment of ground water, 34 
acres in size . 

Public Water Supply Considerations 

• Abandon and close potentially contaminated wells 
• Provide an alternative source of water for any well u.sed for drinking water 



operations and Maintenance Requirements 

• Provide for long-term O&M of selected remedial actions 
' a 

• Institutional Controls 

• Environmental Health Code 
• Performance standards 
• Educational programs 
• Testing and monitoring 

• Monitoring 

• Air 
• Surface water 
• Ground water 
• Biological Parameters 

STATUTORY DETERMINATIONS 

The selected remedy is protective of human health and the environment, will comply with 
f ede^ and state requirements that are legally applicable or relevant and appropriate 
(unless the contingent waiver discussed in Section 10.2 is invoked), and is cost-effective. 
The selected remedy utilizes altemative treatment and resource recovery technologies to 
the maximum extent practicable. Because this remedy will result in hazardous substances 
remaining onsite above health-based levels, a review will be conducted within the 
five-years after commencement of remedial actions to ensure that the remedy continues to 
provide adequate protection of human health and the environment. 

Richard P. Donovan Date 
Director 
Idaho Department of Health and Welfare 

Dana A. Rasmussen Date 
Regional Administrator 
U.S. EPA Region 10 



RECORD OF DECISION SUMMARY 

Site Name: Bunker Hill Mining and Metallurgical Complex Site 

Location: Shoshone County, Idaho 

1 SITE DESCRIPTION 

The Bunker Hill Mining and Metallurgical Complex Superfund Site (Site) is located in 
Shoshone County, in northern Idaho, at 47"5' north latitude and 116° 10' west longitude 
(Figure 1-1). The Site lies in the Silver Valley of the South Fork of the Coeur d'Alene River 
(SFCDR). The Silver Valley is a steep mountain valley that trends from east to west 
approximately 2,250 feet above mean sea level. Interstate Highway 90 crosses through the 
valley, approximately parallel to the SFCDR. 

The U.S. Environmental Protection Agency (U.S. EPA) and Idaho Department of Health and 
Welfare (IDHW) (the agencies), have designated a 21-square-mile study area as the Site for 
purposes of conducting the Remedial Investigation/Feasibility Study (RI/FS), which has been 
divided into Populated Areas and Non-populated Areas. This Record of Decision (ROD) 
addresses contaminated .Non-populated Areas of the Site and those aspects of the Populated 
Areas not covered under the Residential Soil ROD (August 30, 1991). The Site includes the 
town of Pinehurst on the west and the town of Kellogg on the east (Figure 1 -2) and is centered 
on the Bunker Hill industrial complex. The Site has been impacted by over 100 years of 
mining and 65 years of smelting activity. 

Soils, surface water, ground water, and air throughout the Site have been contaminated by 
heavy metals, to varying degrees, through a combination of airborne particulate deposition, 
alluvial deposition of tailings dumped into the river by mining activity, past waste disposal 
practices, and contaminant migration from onsite sources. Onsite sources include the industrial 
complex, tailings and other waste piles, material accumulation sites, barren hillsides, and 
fugitive dust source areas located throughout the Site. Other contaminants include 
Polychlorinated Biphenyls, PCBs, and Asbestos. The industrial complex consists of: 

• The mine, milling, and concentrating operations (This area is designated 
"A" on Figure 1.3) 

• A large tailings impoundment area (B) 

• A lead smelter (C) 

• A phosphate fertilizer piant (D) 
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• Three sulfuric acid plants (E) 

• An electrolytic zinc plant (F) 

• Several large hazardous materials accumulation sites created throughout 
the Site's history to store both mine and mill tailings, smelter wastes, 
and by-products 

Other onsite sources of contamination will be discussed later in the text. 
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BUNKER HILL SUPERFUND SITE LOCATION IN IDAHO 
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WITH FIVE MAJOR'̂  NON-POPULATED SUBAREAS, 

INDUSTRIAL FACILITIES, AND SUBUNITS' 
'FIGURE 1.3 



2 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

2.1 SITE HISTORY 

The Bunker Hill Superfund Site encompasses 21 square miles along Interstate 90 in the Silver 
Valley area of Northem Idaho (Figure 1-2). The Site encompasses the now inactive Bunker 
Hill Mining Complex and former metallurgical and smelting facility (the Bunker Hill 
Complex); the cities of Kellogg, Pinehurst, Smelterville, and Wardner; and the residential 
areas of Page, Elizabeth Park, and Ross Ranch. 

The Bunker Hill Site is part of the Coeur d'Alene Mining District located in northem Idaho 
and westem Montana. Mining for lead, zinc, silver, an(i other metals began in 1883. The 
first mill for processing lead and silver ores at the Bunker Hill Complex was constructed in 
1886 and had a capacity of 100 tons of raw ore per day. Other mills subsequently were built 
at the Bunker Hill Complex and the milling capacity ultimately reached 2,500 tons per day. 

Before the widespread iise of ponds to contain milling waste products, tailings were often 
disposed of in local surface waters. The South Fork of the Coeur d'Alene River received 
tailings in this manner from numerous mines and mills in the Silver Valley both in and 
upstream of the Site. Dams constructed to retain tailings within the floodplain of the SFCDR, 
as well as subsequent flooding caused the tailings to be spread throughout the valley floor. 

The first tailings impoundments in the Silver Valley were located at the Bunker Hill Complex. 
The Bunker Hill mine tailings imp)oundment, known asthe Central Impoundment Area (CIA) 
was originally constructed in 1928. The CIA is contained, in a ring dike structure built on 
mine waste rock and other materials. It is presently 60 to 70 feet high, divided into three 
major cells, including the east cell, the gypsum pond and the slag pile. A small portion of the 
east cell is presently in use and receives acid mine drainage from the Bunker Hill mine which 
is subsequently pumped to the Central Treatment Plant (CTP) for pH adjustment and metals 
removal prior to discharge to Bunker Creek. In 1926, the 70 acre Page Pond tailings 
impoundment, located within the Site, began operation. It is currently closed, although a 
wastewater treatment plant, including four unlined lagoons and a 17 acre stabilization pond, 
was constructed on the impounded tailings and is in operation. Upstream mines were using 
tailings ponds by the 1960s. 

J 

From 1886 until 1917, the lead and silver concentrates produced at the Bunker Hill Complex 
were shipped to offsite smelters for processing. Construction of the lead smelter began in 
1916 and the first blast furnace went online in 1917 producing lead, cadmium, silver, and 
alloys of these heavy metals. Over the years, the smeiter was expanded an'd modified. At the 
time of its closure in 1981, the lead smelter had a capacity of over 300 tons of metallic lead 
per day. Smelting operations resulted in fugitive and stack emission of metals and sulfur 
dioxide which were deposited throughout the Site. 
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An electrolytic zinc plant was put into production at the Site in 1928. The zinc plant was 
owned and operated by the Sullivan Mining Company; until 1955, both the Bunker Hill and 
Sullivan Mining Company and Hecla Mining Company had a 50% interest in the Sullivan 
Mining Company. By 1956, the zinc plant was wholly owned by Bunker Hill. Two sulfuric 
acid plants were added to the zinc facilities in 1954 and 1966, and one sulfuric acid plant was 
added to the lead complex in 1970. When it was closed in 1981, the zinc plant's capacity was 
approximately 310 tons per day of cast zinc. A phosphoric acid plant was constructed at the 
Site in 1960 and a fertilizer plant was built in 1965. The primary products from these plants 
were phosphoric acid and pellet-type fertilizers composed of varying mixtures of nitrogen and 
phosphorus. The industrial complex ceased operation in 1981 except for limited mining and 
milling operations which resumed firom 1983 through 1986, and later from 1988 until 1991, as 
described below. 

The Kellogg-based Bunker Hill and Sullivan Mining Company, incorporated in 1887, was the 
original owner and operator of the Bunker Hill Complex, In 1956, the Bunker Hill and 
Sullivan Mining Company changed its name to the Bunker Hill Company and in 1968, Gulf 
Resources & Chemical Company (Gulf) of Houston, Texas, merged *with the company. Gulf 
operated the Bunker Hill mine and smelter facilities until late 1981, when it shut down the 
entire facility. 

As a result of damming the river to impound tailings from flowing downstream, the reworking 
of jig tailings, historic smelter complex waste discharge and runoff as well as the periodic 
flooding of the river, waste material laden with lead, zinc, cadmium, arsenic and other heavy 
metals was deposited onto the valley floor. Surface water, ground water, and soils have all 
been impacted by metals contamination. 

By the early 1970s, emissions from the lead smelter and zinc plant, including sulfur dioxide, 
total suspended particulates, lead and other heavy metals, contributed significantly to 
contamination of the surrounding area. Although both the lead smelter stacks utilized a 
baghouse to capture particulates, stack lead emission rates at the facility averaged from 10 tons 
per month to about 15 tons per month through the 1960s." After a September, 1973 fire in the 
baghouse at the lead smelter main stack, air pollution control capacity was severely reduced 
and there was a dramatic increase in emissions. Total particulate emissions of about 25 to 
over 140 tons per month, containing 50 to 70 percent lead, were reported from the time of the 
fire through November 1974. During the first three months of 1974, approximately 73 tons of 
lead per month were emitted into the environment, with airbome lead levels as high as 30 
micrograms per cubic meter on a monthly average being reported. The baghouse was 
reconstructed in mid-1974.(Interim Site Characterization Report, 1986.) 

The immediate health effects of increased total lead emissions following the baghouse fire were 
observed in 1974 and 1975 U.S. EPA-Silver Valley Lead Health Studies. These 
comprehensive public health studies documented elevated blood lead levels in a significant 
number of children. Ninety-eight percent of 179 one to nine year old children living in the 
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highest exposure area near the smelter had blood lead levels above 40 micrograms per deciliter 
(/ig/dl), while forty percent exceeded 80 /xg/dl. One of the children tested, who had a blood 
lead level of 164 /xg/dl, subsequently sued the Bunker Hill Company in 1977 for lead 
poisoning and related injuries. Other children with high blood lead levels also were plaintiffs 
in that lawsuit as well as a later similar action. Ultimately, the cases were settled. In October 
1981, Gulf Resources & Chemical Corporation agreed to pay several of these children 
approximately $8.8 million through an ongoing tmst fund. Yoss et al. v. The Bunker Hill 
Company et al.. Civ. No. 77-2030 (D. Idaho, 1981). Blood lead testing has continued at the 
Site with the results summarized in numerous U.S. EPA and IDHW reports, as described in 
Section 2.2 below. 

In 1977, a 715 foot tall stack was constmcted at the lead smelter and a 610 foot tall stack was 
installed at the zinc plant in an effort to disperse contaminants from the complex. The stacks 
decreased sulfur dioxide concentrations in the late 1970s, although building ventilation and 
fugitive emissions were estimated to be at least as great as the stack emissions. The smelter 
and other Bunker Hill Company activities ceased operation in late 1981. At that time, portions 
of the smelter complex were salvaged for various materials, and scrap. 

On November 1, 1982, the Bunker Limited Partnership (BLP) purchased the Bunker Hill 
Complex and related real property from Gulf. At that time Gulf changed the name of the 
Bunker Hill Company to the Pintlar Corporation, which remains in existence to this date. 
Bunker Hill Properties, Inc., a Delaware corporation, is the general partner of BLP. There 
were originally four limited partners of BLP: H.F. Magnuson, Simplot Development 
Corporafion, Hagadone-Idaho, Inc. and Jack W. Kendrick; all of.whom also owned varying 
amounts of stock in Bunker Hill Properties, Inc. Simplot Development Corporation 
subsequently withdrew from BLP. Since 1984, there have been several transfers of the limited 
partnership interests in BLP and exchanges of stock in Bunker Hill Properties, Inc. to several 
newly created corporafions of the original limited partners as well as to other related or 
affiliated endues. 

BLP's 1982 acquisition from Gulf included the Bunker Hill mine and related smelter complex 
facilities, a 50% interest in the Star Unit Area (with Hecla Mining Company controlling the 
other 50%), the Crescent Silver Mine, approximately 24;500 acres of timberland in Shoshone 
County and Kootenai County, Idaho and Pend Oreille County, Washington, and approximately 
9,500 acres of real property in and around Kellogg, Idaho, including the 350 acre Bunker Hill 
Complex and mountainous property it leases to the City of Kellogg for the Silver Mt. Ski 
Area. BLP also took over the former Bunker Hill Coinpany headquarters offices in Keiiogg. 

BLP reopened the Crescent Silver Mine in late 1983, and operated it until mid-1986. BLP 
incorporated Crescent Silver Mines, Inc. on July 20, 1984, and Syringa Minerals Corporation 
(Syringa) on March 21, 1986, as wholly-owned subsidiaries. BLP subsequentiy transferred 
certain mining and real property holdings to Syringa, including the Bunker Hill Mine, the 
smelting and refining facilities, concentrator, and wastewater treatinent piant. BLP transferred 
the Crescent Mine to Crescent Silver Mines, Inc. On August 1 i, 1987, Syringa incorporated 
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Minerals Corporation of Idaho (MCI), a Washington corporation, to which it transferred 
numerous smelter complex holdings, including but not limited to the lead smelter, zinc plant, 
silver refinery, cadmium plant, phosphoric acid and phosphate fertilizer plant, sulfuric acid 
plant, and part of the Central Impoundment Area, while distributing MCI stock to BLP. On 
December 31, 1987, Crescent Silver Mines, and Syringa merged into the Bunker Hill Mining 
Company (U.S.), Inc., a wholly-owned subsidiary of the Bunker Hill Mining Company, a 
Canadian corporafion incorporated in British Columbia on June 25, 1987. 

The Bunker Hill Mining Company (U.S.), Inc. (BHMC) reopened the Bunker Hill mine in 
September 1988, with financing obtained through the sale of $7.2 million of public shares of 
stock sold on the Vancouver Stock Exchange in May 1988. As the price of zinc rose in 1989, 
BHMC sold additional shares of stock and raised more capital for a planned expansion of the 
mine. Following a 1990 drop in prices for zinc, silver, and lead, BHMC could no longer meet 
finjmcial obligations. On January 17, 1991, BHMC filed for relief under Chapter 11 of the 
U.S. Bankruptcy Code and ceased operations. 

BLP filed for Chapter 11 Bankruptcy protection on June 28, 1991. Although BLP confinued to 
control over $20 million in fimberlands (in part encumbered by a mortgage of approximately 
$10 million) and other assets.at the Bunker Hill Complex and throughout northern Idaho, it 
filed for bankruptcy as a result of litigation commenced in 1987 by Gulf Resources & 
Chemical Corporafion over liability for the medical and pension benefits of the former Bunker 
Hill workers. Pintlar Corporation and Gulf Resources & Chemical Corporation v. Bunker 
Limited Partnership et al.. No. 90976 (Fourth Judicial District of Idaho). On June 13, 1992, 
Gulf succeeded in obtaining prejudgment attachment liens on 24,500 acres-of BLP's 
fimberlands based on its $60 million claim against BLP for workers' pension and medical 
payments which Gulf alleged BLP was liable for as a result of its breach of the 1982 purchase 
contract with Gulf. BLP filed for bankruptcy protecfion shortly thereafter. 

BLP and BHMC are presently in the process of liquidating their assets and selling all of their 
remaining property pursuant to now final Bankruptcy.Plans. As described in Secfion 2.5.3 
below, a substantial portion of both BHMC's and BLP's assets are being used for cleanup of 
the Bunker Hill Complex pursuant to Administrafive Orders issued by U.S. EPA. 

The Bunker Hill Complex is sfill largely owned, operated, and controlled by BLP as the debtor 
in possession along with its general partner BH Properties, Inc. and wholly-owned subsidiary. 
Minerals Corporation of Idaho, and by BHMC as the debtor in possession of the Bunker Hill 
mine operating area. BHMC has sold several properUes at the mine operations area to various 
entities and individuals, including the Bunker Hill mine portal. BLP has sold certain other 
property at the Bunker Hili Complex and in and around Kellogg to various entities and 
individuals. In addition, certain property of Minerals Corporation was acquired by the Pintlar 
Corporation pursuant to BLP's confirmed Chapter 11 Bankruptcy Reorganization Plan. BLP 
has also executed several options with Pintlar Corporation to sell property owned by.it and its 
subsidiary Minerals Corporation of Idaho, including property surrounding the lead smeiter and 

2-4 

http://by.it


zinc plant. There are currently no known acfive m.ining or other mineral producfion acfivifies 
at the Bunker Hill Complex. 

Over the past 10 years, BLP, BHMC and their subsidiaries and predecessors have shipped a 
variety of wastes offsite for salvage, recycling, and disposal. Thousands of tons of sludge, 
tailings, flue dust, and other wastes remain at the complex. 

Contamination at the Site was characterized during Remedial Invesfigation/Feasibility Studies 
(RI/FS) conducted from 1987 to 1992. Risks to human health were evaluated through the Risk 
Assessment Data Evaluation Report (RADER), October 1990, and the Human Health Risk 
Assessment (HHRA), May 1992. Risks to the environment were evaluated in the Ecological 
Risk Assessment (ERA), November 1991. 

2.2 INITIAL INVESTIGATIONS 

Contaminated air, soils, and dusts have been identified as contributors to elevated blood lead 
levels in children living in the Populated Areas of Site. Environmental media concentrations of 
Site contaminants of concern in the Populated Areas are. strongly dependent on distance from 
the smelter facility and industrial complex. Residenfial areas nearest the smelter complex have 
shown the greatest air, soil, and dust lead concentrations; the highest childhood blood lead 
levels; and the greatest incidence of excess absorpfion in each of the studies conducted in the 
last decade. 

Health effects of environmental contamination were first documented following the smelter 
baghouse fire in 1973 and associated smelter emissions in 1973 and 1974. In an August 1974 
survey, 98 percent of the 1- to 9-year-old children living within 1 mile of the smelter were 
found to have blood lead leveis in excess of 40 /xg/dl. The frequency of abnormal lead 
absorpfion (defined at the fime as greater than or equal to 40 /xg/dl) was found to decrease with 
increasing distance from the smelter. Several local children were diagnosed with clinical lead 
poisoning and required hospitalizafion. Lead health surveys conducted throughout the rest of 
the 1970s confirmed that excess blood lead absorpfion was endemic to this community. 
Concurrent epidemiologic and environmental investigations concluded that atmospheric 
emissions of particulate lead from the acfive smelter were the primary sources of 
environmental lead that affected children's blood lead levels prior to 1981. Contaminated soils 
were also found to be a significant, secondary source of lead to children in the 1970s. 

Following lead poisoning incidents in 1973-74, a nuinber of activities were instituted to 
decrease lead exposures and uptakes in the community. Einergency measures were initiated to 
reduce the risk of lead intoxication. These, measures included: chelation of children with 
blood lead over 80 /xg/dl, purchase and destruction of as many homes as possible within 0.5 
mile of the smelter, distribution of "clean" soii and gravei to cover highly contaminated areas, 
initiation ofa hygiene program in the schools, and reduction of ambient air lead levels through 
reduction of smelter emissions. Street cleaning and watering in dust-producing areas occurred 
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during several periods in the late 1970s. Subsidies were provided by the Bunker Hill 
Company to residents for the purchase of clean top soil, sand, gravel, grass seed, and water; 
thereby promoting some yard cover in the community. 

An analysis of historical exposures to children who were two years old in 1973 suggests a high 
risk to normal childhood development and metal accumulation in bones because of extreme 
exposures; these exposures could pose a continuing lead body burden in these children because 
of its long physiologic half life. Females who were two years of age during 1973 are now of 
childbearing age and, even with maximum reducfion in current exposure to lead, the fetus may 
be at risk because of resorption of bone lead stores in the young women. ATSDR is currently 
evaluating the feasibility of reconstructing this cohort of individuals to determine their past 
health experience. If accomplished this might lead to improved health care through education 
of both patient and physician. 

Following smelter closure in late 1981, airborne lead contamination decreased by a factor of 
about 10, from approximately 5 /xg/m^ to 0.5 /xg/m^ A 1983 survey of children's blood lead 
levels demonstrated a significant decrease in community exposures to lead contamination; 
however, the survey also found that several children, including some born since 1981, 
confinued to exhibit blood lead levels in excess of recommended public health criteria. 
Accompanying epidemiological analyses ^ suggested that contaminated soils and dusts 
represented the most accessible sources of environmental lead in the community. 

Childhood mean blood lead levels have continued to decrease since 1983. These decreases are 
likely related to a nation wide reducfion in dietary lead; reduced soil, dust, and air levels in the 
community; intake reducfions achieved through denying access to sources; and the increase in 
family and personal hygiene practiced in the community. The latter is reflected in the 
implementation of a comprehensive Community Health Intervention Program in 1984 that 
encourages improved hygienic (housekeeping) practices, parental awareness, and special 
consultation on individual source control practices such as lawn care. The Community Health 
Intervenfion Program was inifiated specifically to reduce the potenfial for excess absorptions 
and minimize total absorpfion in the population. Total blood lead absorption among the com­
munity's children has been reduced nearly 50 percent since 1983. The incidence of lead 
toxicity (blood lead > 25 /tg/dl) has fallen from 25 percent to less than 5 percent for children 
in the highest exposure areas. Recent blood lead monitoring has shown approximately 20 
percent of area children surveyed exceed the blood lead level of 10 /xg/dl. 

2.3 REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) 

The Site was placed on the National Priorities List (NPL) in September 1983 (48 FR 40658). 
RI/FS activities were initiated in late 1984 foilowing completion of the 1983 Lead Health 
Study. 
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The Bunker Hill Site Characterization Report (SCR) was tlie first step in the Rl process. The 
objecfive of the SCR was to describe and analyze existing informaUon. The exisfing 
information included files from federal, state, and local agencies, as well as information 
obtained from past and present owners and operators of the industrial complex. The SCR was 
then used to identify data gaps and develop work plans for the remedial investigation. 

In recognifion of the history and complexity of this Site, and the continuing need for active 
health intervention efforts, the U.S. EPA and IDHW developed an integrated project stmcture 
for RI/FS activities. The Site was divided into two study areas, the Populated Areas and the 
Non-populated Areas. The Populated Areas include four cifies, residential and commercial 
properties located within those cifies, and other residential properties. The Non-populated 
Areas include the smelter complex, river floodplain, barren hillsides, ground water, surface 
water, air, and industrial waste components of the Site. 

While separate RI/FS efforts were inifiated for each portion.of the Site, U.S. EPA retained 
oversight and risk assessment resfxjnsibilities for both portions. IDHW performed the 
Populated Areas RI/FS. The Non^populated Areas RI/FS was performed by Gulf Resources & 
Chemical Corporation (Gulf U.S.A. Corporation/Pinfiar) under a May 1987 U.S. EPA 
Administrafive Order on Consent (1085-09-09-104). Subsequendy, addifional PRPs, including: 
Asarco Incorporated, Callahan Mining Company, Coeur d'Alene Mines Corporafion, Hecla 
Mining Company, Stauffer Management Company, Sunshine Mining Company, Sunshine 
Precious Metals Company, and Union Pacific Railroad participated in developing deliverables 
for the FS. Table 2-1 lists the major geographic features and invesfigation emphases. 

In order to thoroughly investigate the contamination" of Site wide soils, surface water, ground 
water, and air, the Non-populated RI/FS Work Plan subdivided the Site into five major areas: 
Hillside Areas, Smelterville Flats, Page Pond, Central Impoundment Area (CIA), and the 
Smelter Complex. Based upon a proposal by the PRPs to develop a comprehensive FS, 
portions of the Populated Areas not covered in the Residenfial Soil Feasibility Study (RI/FS) 
prepared by CH2M Hill for the .IDHW were addressed in the Non-populated RI/FS. These 
modifications included: the addition of areas not previously defined as separate areas, 
including rights-of-way (ROW) within the Populated areas of the Site; currently undeveloped 
areas which are likely to be developed; commercial buildings and lots; and, residential house 
interiors. An additional modification was the separation of the Smelter Complex into two 
areas delineated in the RI/FS Work Plan as the Smeiter Complex and the Mine Operafions 
Area (MOA). The idenfified subareas within the Non-populated areas of the Site include: 

1. Hillside Area; 
2. Smelterville Flats; 
3. Central Impoundment Area; 
4. Page Pond; 
5. Smeiter Complex; 
6. Mine Operations Area; 
7. ROW within the Non-populated Areas; and, 
8. Future Development. 
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Major Geographic Features Invesfigation Emphasis 

Populated Areas 

Pinehurst 
Page 
Smelterville 
Kellogg 
Wardner 
Ross Ranch 
Elizabeth Park 

Contaminated Soils and Dust 
Residenfial Properties 
Commercial Properties 
Roadways/Railways 
Fugitive Dust Sources 
House Dust 
Airborne Contamination 

Non-populated Areas 

Hillsides 
Bunker Hill Smelter Complex Area 
Central Impoundment Area (CIA) 
Smelterville Flats 
Mine Operafion Area 
River Channel Area 
East Page Swamp 
West Page Swamp 
Page Pond 

Soil and Surface Materials 
Surface Water 
Ground Water 
Air/Atmospheric Transport 
Vegetation 
Buildings/Process Equipment 
Material Accumulation Site 
Contamination at Depth 
Contaminant Migrafion 

The three populated areas of the Site added to the Non-populated RI/FS include: 

9. ^Commercial Buildings and Lots; 
10. ROW within the Populated Areas; and, 
11. Residential house interiors. 

2-8 



2.4 HISTORY OF CERCLA ENFORCEMENT INVESTIGATIONS 

Since the beginning of mining in 1885 and smelfing operations in 1917, large quanfities of a 
variety of waste products, including process tailings, flue dust, slag, and airborne emissions 
have been released into the environment at the Site. These wastes contain lead, cadmium, 
zinc, copper, arsenic, antimony, mercury, silver, and other metal elements. Large quanfities 
of these waste products remain in the environment in and around the Bunker Hill Superfund 
Site, including in the residentijil soils within the populated areas of the Site. 

U.S. EPA began its CERCLA enforcement invesfigations at the Site in 1983. Since that time, 
U.S. EPA has conducted numerous investigations regarding those persons or parties which 
may be responsible for the payment or response costs pursuant to Section 107(a) of the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), 42 
U.S.C. § 9607(a). Several companies have been idenfified by U.S. EPA as potentially 
responsible parties (PRPs) for the Site. The U.S. EPA is confinuing to invesfigate additional 
parties which may be liable for the cleanup costs at the Site. Table 2-2 lists the current PRPs 
for the Site and the dates they were nofified. 

The PRPs represent a combination of past and present property owners, owners and operators 
of the various smelting, processing, and production facilities located within the industrial 
complex, and upstream mining companies responsible for discharges of mine and mill tailings 
into the South Fork of the Coeur d'Alene River that have contributed to the contamination of 
the Site. " 

The current upstream mining company PRPs include Asarco, Inc., Hecla Mining Company 
(also named as a PRP on the basis of 50% interest in the Sullivan Mining Company, which 
owned and operated the zinc plant), Coeur d'Alene Mines Corporation and Callahan Mining 
Company (which merged in 1991), Sunshine Mining Company and its wholly-owned subsidiary 
Sunshine Precious Metals, Inc. (currently in Chapter 11 Bankruptcy reorganization), Silver 
Bowl, Inc., and Highland Surprise Consolidated-Mining Company. 

U.S. EPA is also confinuing to investigate a, number of other mining companies which 
previously conducted mining acfivities upstream of, or within, the Bunker Hill Site. In 
addition to investigating the potenfial liability of these companies, U.S. EPA is investigating 
the potential liability of other owners, operators and generators at the Site. 

U.S. EPA has determined that selection or initiation of remediai action for the Site should not 
be delayed pending an investigation of additionai PRPs. 



Table 2-2 
Potentially Responsible Parties Idenfified for the 

Bunker Hill Superfund Site 

Name of Company 

Gulf Resources and Chemical Corporation 

Bunker Limited Partnership 

Minerals Corporafion of Idaho 

Bunker Hill Mining Company (U.S.), Inc. 

BH Properties, Inc. 

Syringa Minerals Corporation 

Hecla Mining Company 

Stauffer Chemical Company 

ASARCO, Inc. 

Callahan Mining Corporation 

Highland Surprise Consolidated-Mining Company 

Silver Bowl, Inc. 

Sunshine Precious Metals, Inc. 

Union Pacific Railroad 

Coeur d'Alene Mines Corporation 

Sunshine Mining Company 

Notification Date 

10-18-84 

10-18-88 and 10-04-89 

10-04-89 

10-04-89 

10-04-89 

10-04-89 

10-04-89 

10-04-89 

02-07-90 

02-07-90 

02-07-90 

02-07-90 

02-07-90 

02-07-90 

02-07-90 

06-07-91 

2.5 REMOVAL AND RESPONSE ACTIONS 

The presence of elevated levels of metals, such as lead, zinc, cadmium, and arsenic in the soil, 
ground water, and surface water, is a result of the historic mining, milling, and smelting 
activities in the valley. In order to minimize or eliminate contaminant exposures and uptakes, 
U.S. EPA has developed and implemented several removal and emergency response actions for 
the community within the Site. 

Pursuant to U.S. EPA's removal action authority under Sections 104 and 106(a) of CERCLA. 
42 U.S.C. §§ 9604 and 9606(a), U.S. EPA has performed, required, and overseen the 
performance of five residential area removal actions, including removal of containinated soils 
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from residenfial yards and dust control in the residenfial areas of the Site. U.S. EPA also 
issued two Administrative Orders, pursuant to Secfion 106(a) of CERCLA, 42 U.S.C. § 
9606(a), in 1989 and 1991, to several of the Bunker Hill PRPs for performance of removal 
activities at the Bunker Hill Complex. 

2.5.1 Residential Area Removal Actions 

U.S. EPA performed two removal actions at the Site, in 1986 and 1989. In 1990, 1991, and 
1992, the PRPs jointly funded addifional residenfial area removal actions, with U.S. EPA and 
IDHW performing oversight acfivities. 

In 1986, 16 public properties (parks, playgrounds, and road shoulders) were selected for an 
immediate removal acfion because these properties contained high concentrations of lead and 
were frequented by many area children. This action, conducted by U.S. EPA, consisted of 
placing a barrier between children and the underlying contaminated soil. Six inches of 
contaminated materials were excavated, and clean soil, sod and/Or gravel were imported for 
replacement. Excavated material was temporarily stored within Site boundaries at property 
owned by the Idaho Transportation Department (ITD). 

In 1989, U.S. EPA and IDHW conducted the first residential soil removal action at the Site, 
beginning a program of four consecufive years of residential soil removal actions performed 
during the summer months each year. The program priorifized yards that had a lead 
concentrafion greater than or equal to 1,000 ppm and housed either a young child or a 
pregnant woman. This action consisted of removing 6 lo 12 inches of contaminated material 
from yards and replacing it with clean material. Contaminated soils were again stored at the 
ITD property within Site boundaries. In 1989, yard soil replacement was completed at 81 
homes and 2 apartment complexes within the Populated Areas of the Site. 

In 1990, U.S. EPA began discussions with a number of the PRPs for confinuation of the 
residential soil removal program and related response acfions. U.S. EPA. requested that the 
PRPs jointly fund and perform the removal action under U.S. EPA and IDHW oversight. 
Though negotiations confinued for several months, no agreement-was reached. On May 15, 
1990, U.S. EPA issued the PRPs an Administrafive Order (U.S. EPA Docket No. 1090-05-25-
106), which ordered the PRPs to perform this work. U.S. EPA subsequendy negotiated an 
Administrafive Order on Consent (U.S. EPA Docket Number 1090-05-35-106) with eight of 
the PRPs (Gulf Resources & Chemical Corporation, Hecla Mining Coinpany, ASARCO, Inc., 
Stauffer Chemical Company, Callahan Mining Corporation, Coeur d'Alene Mines Corporation, 
Sunshine Precious Metals, Inc., and Union Pacific Railroad) for payment of approximately 
three million dollars to U.S EPA for performance ofthe 1990 residential soil removal action. 
Yard soil removal and replacement for an additional 130 yards were perforined in 1990. 
Excavated soils from this removal action were stored at the Page Ponds tailings impoundment. 

In July of 1991, an Administrative Order on Consent (U.S. EPA Docket No. 1091-06-17-
106(a)) was entered into between U.S. EPA and nine PRPs (Gulf Resources & Chemical 
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Corporation, Hecla Mining Company, ASARCO, Inc., Stauffer Chemical Company, Callahan 
Mining Corporation, Coeurd'Alene Mines Corporation, Sunshine Precious Metals, Inc., 
Sunshine Mining Company, and Union Pacific Railroad) that required the PRPs to perform the 
residential soil removal program. Approximately 100 yards were cleaned up under the Order 
during the summer and fall of 1991, and the PRPs also agreed to undertake Site wide dust con­
trol actions; monitor air, ground water and surface water; enhance the fire fighting capability 
at the industrial complex; and provide funding to purchase high-efficiency vacuums for loan as 
part of the Health Intervention Program. As in 1990, excavated soils were stored at the Page 
Ponds tailings impoundment. 

On July 29, 1992, U.S. EPA entered into a Administixitive Order on Consent (U.S. EPA 
Docket No, 1092-04-14-106) with the same nine PRPs, requiring these PRPs to perform the 
fourth consecutive residential soil removal action at the Site. This Order also requires the 
PRPs.to remoye and relocate contaminated soil̂  temporarily stored on TTD property from 
previous removal actions to the Page Pond Tailings impoundment, undertake dust control 
activities, perform monitoring activities, provide up to $20,000.00 to fund the Panhandle 
Health District's lead intervention program, conduct rqiair work at properties cleaned up under 
the July 1991 AOC, and provide disposal and transportation services (and replacement soil) for 
contaminated soil excavated from residential and commercial properties within the Site. 

2,5.2 Non-populated Area Response Actions 

On October 24, 1989, U.S. EPA issued an Administrative Unilateral Order (U.S. EPA Docket 
Number 1089-10-21-106) pursuant to CERCLA § 106(a) against Bunker Limited Partnership, 
Minerals Corporation of Idaho, Bunker Hill Mining Co. (U.S,), Inc., and Gulf Resources & 
Chemical Corporation. U.S, EPA ordered these parties to immediately respond to releases and 
threats of releases of hazardous substances at the Bunker Hill Complex which the U.S. EPA 
determined were required to protect the public health or welfare or the environment, and to 
address risks to the public health or welfare or environment which the Agency for Toxic 
Substances and Disease Registry had identified from its investigation of the Site. Actions 
required by the Order included immediate cessation of salvaging activities onsite, establishment 
of site access restrictions, development of a dust control plan, and stabilization and 
containment of the copper dross flue dust pile and other hazardous substances at the Bunker 
Hill Complex. 

On October 1, 1990, U.S. EPA entered into an Administrative Order on Consent with Gulf 
Resources & Chemical Corporation, and Hecla Mining Company (U.S. EPA Docket No. 
1090-10-01-106) for the performance of hillside stabilization and revegetation work. The 
Order requires erosion control by reestablishing a native, coniferous forest and understory 
vegetative cover to approximately 3,200 acres of barren hillsides and to perform terrace repair 
and constmction of detenfion basins, and repair of the eroding hillside areas in Wardner and 
Smelterville. 
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To control contaminated sediment transport from the hillside areas, and to facilitate 
establishing vegetation, over forty miles of terraces have been constructed to date. A total of 
one half million trees have been planted on barren hillside slopes during 1991 and 1992. 
Approximately 350,000 trees are scheduled to be planted in 1993. 

17,000 square yards of geotexfile blankets have been installed along the Smelterville Slopes 
and 6,000 square yards along the Wardner slopes. The blankets help stabilize the soil and 
slows erosion. A number of large detention basins have been constructed in Deadwood Gulch, 
Magnet Gulch, Government Gulch, and the Page Mine area to control erosion and sediment 
loadings from those areas to SFCDR. 

Several abandoned mine dumps in the hillside area have been regraded and planted with 
adapted vegetation. In June, 1992, work to recontour and revegetate the Silver Bowl area was 
completed. Approximately 40 acres of barren hillside were revegetated with grass, trees and 
shrubs. Approximately 60% of the Page Mine Area was revegetated with grass and 
approximately 10,000 trees were planted. The remainder of the Page Mine area will be 
revegetated during the 1993 planting season. 

To protect certain residentizd properties from erosion a 2,600 foot rock-lined diversion channel, 
and 600 feet of sediment retention structures have been constructed in the Smelterville area. 
Cribbing walls and other sediment retention structures have also been installed in Wardner and 
Kellogg. 

On September 27, 1991, U.S. EPA issued an Adnjinistrative Unilateral Order to the Bunker 
Limited Partnership, Minerals Corporation of Idaho, and Bunker Hill Mining Co. (U.S.), Inc. 
(U.S. EPA Docket No. 1092-09-15-106) which directed immediate acfions to cleanup and 
prevent releases of hazardous substances at the Bunker Hill Complex, including the copper 
dross flue dust pile, mercury sludge and acid tanks, PCB-contaminated electrical transformers, 
acid mine drainage, lead tailings and dust, and other waters continuing to be released at the 
complex. The Order also prohibits salvage activities, responsible for a serious fire on 
September 23, 1991, which destroyed the mine rock house and concentrator conveyor system 
and damaged other mine buildings. 

Work under this Order has proceeded with funding coming primarily from the bankruptcy 
estates of the Bunker Limited Partnership (BLP) and Bunker Hill Mining (BHM)(U.S.). In 
addiuon, certain portions of the work at the Bunker Hill Complex are being funded or 
performed by Pintlar and Gulf To date, approximately 935,500 pounds of inercury acid 
sludge were removed from a large storage tank while about 360 drums containing such 
materials were also removed and taken to a hazardous waste landfillin Arlington, Oregon. 

Approximately 130 transformer carcasses that had been stored in the phosphate plant were 
recently taken to an approved facility for disposal. Transformers and electrical equipment 
containing PCB oil were reinoved from the Bunker Hill mine in the spring of 1991, prior to 
shut down and flooding of the mine. The transformers were drained and properly disposed of. 
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In addition, 40 drums of PCB oil stored in the company warehouse were removed and 
incinerated at an offsite facility. 

Work to relocate 25,0(K) cubic yards of Copper Dross Flue Dust (CDFD) from Magnet Gulch 
to an area in the SmeUer Complex protected from mnoff commenced in April 1992, and was 
completed in June, 1992. The machine shop at the lead smelter was demolished and the 
CDFD was moved to the machine shop's concrete pad. The CDFD contains about 40% lead, 
11% arsenic and 9% zinc, and will undergo further treatment and stabilization before final 
disposal. Treatability studies are being performed on the CDFD in order to determine an 
appropriate cement based stabilization mixture for treatment. 

Following removal of the CDFD from Magnet Gulch, temporary pipes were installed on the 
east side of Magnet Gulch to carry mnoff from the A-l Gypsum Pond to a diversion ditch and 
into Deadwood Guich. 

Actions taken to control contaminated windblown dust include thirty-six acres stabilize with 
rock surface armoring and 142 acres stabilized by chemical polymer sealing, including portions 
of the CIA. Other areas have received approximately 6 inches of organic amendments to 
promote revegetation efforts. 

2.5.3 U.S. EPA CERCLA Cost-Recovery and Enforcement Litigation 

As discussed above, U.S. EP.A has undertaken a variety of investigatory, response, and 
enforcement acfions regarding the release of hazardous substances at the Bunker Hil! Superfund 
Site. Although certain response actions have been funded by the PRPs, U.S. EPA has 
incurred approximately $21 million in response costs through August 1992. U^S. EPA has 
recovered over $6.27 million from the PRPs as follows: $1.44 million from a 1989 Partial 
Consent Decree with Gulf and from Gulfs repayment of over $1.65 million of U.S. EPA's 
RI/FS oversight costs. In addition, U.S. EPA received $3.18 million as a cashout payment 
from eight PRPs pursuant to the 1990 Administrative Order on Consent discussed previously. 

In 1989, U.S. EPA recovered $1.44 million (included in the totals above) from Gulf for the 
Agency's performance of.the 1986 Fast Track removal action lo remove and replace lead 
contamiriated soil from public playgrounds, road shoulders and other public areas accessible to 
young children. These funds were recovered through a Partial Consent Decree entered on 
December 5, 1989, in a cost recovery action filed in the United States District Court for the 
District of Idaho. United States v. Gulf Resources & Chemical Corporation et al.. Civil No. 
89-3067 (D. Idaho). 

U.S. EPA also receives yearly oversight payments from Gulf under the 1987 Administrative 

Order on Consent issued by U.S. EPA for performance of the remedial investigation and 

feasibility study (RI/FS) for the Non-populated Areas of the Site. Through February 1992, 

these payments have amounted to $1.65 million (included in the totals above). The Non-
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populated Areas RI/FS was completed in May 1992, and U.S. EPA issued the Proposed Plan 
for remedial action of the Non-populated Areas on June 12, 1992. The Populated Area RI and 
the Residenfial Soils FS were completed in 1991. U.S. EPA issued a ROD in August 1991 
which set forth the selected remedial acfion for cleanup of residential yard soils, at an 
esfimated cost of $40 million. 

On July 2, 1990, the U.S. District Court in Idaho granted U.S. EPA's December 1988 pefition 
to unseal the court files in Yoss v. Bunker Hill Company et al., Civ. No. 77-2030 (D. Idaho). 
See In the Matter of a Petifion by the United States of America to Unseal The File in Yoss v. 
Bunker Hill Company et al.. Civ. No. 77-2030 (D. Idaho, Case No. MS-3505, July 2, 1990). 
U.S. EPA subsequendy copied and reviewed the files in this 1977 child lead poisoning case, 
which contain a variety of documents and materials pertaining to the September 1973 bag 
house fire at the Bunker Hill lead smelter. U.S. EPA also subsequendy obtained the parties' 
trial exhibits from this case, discovery materials and other relevant documents, which U.S. 
EPA has used in developing a variety of reports and documents pertaining to the Site. 

From January to March, 1991, U.S. EPA filed liens on properfies owned by BLP and MCI 
within the Site, to help secure U.S. EPA's claims against these companies for past cleanup 
costs. The liens were filed pursuant to Secfion 107(1) of CERCLA, 42 U.S.C. §9607(1). 

On July 13, 1992, the U.S. Bankruptcy Court in Spokane entered an Order confirming the 
Bunker Limited Partnership's (BLP) Chapter 11 Reorganization Plan. In Re Bunker Limited 
Partnership. No. 91-02087K11 (Spokane, Wa). The final Plan required BLP to deposit 
addifional funds (approximately $5 million) into its "EPA Remediation Account" to bring the 
total in the account to $7 million. In January 1992, the Bankruptcy Court ordered BLP to 
deposit $2 million into this account. These funds will be used by BLP to perform cleanup 
acfivifies pursuant to the September 27, 1991, Administrafive Order issued by U.S. EPA. 
After payments to certain other creditors, BLP is required to deposit an addifional $6 million 
into the account as part of U.S. EPA's post-confirmafion claim. 

The Chapter 11 Reorganization Plan also requires BLP to liquidate its remaining assets, 
including 3,700 acres of fimberland not yet sold, 9,500 acres of land in and around KeUogg, 
Idaho, 6,000 acres of which are within the Site, and upon which U.S. EPA previously filed 
liens. From the proceeds of these future sales, BLP is required to deposit $6 million into the 
U.S. EPA Remediation Account (in addiuon to the $7 million) to be used to perform response 
actions at the Site. To the extent the liquidation of BLP's estate generates additional funds, 
there will be a pro rata distribution to the unsecured creditors, of which U.S. EPA is the 
largest creditor ($100 million Allowed Unsecured Claim). 

U.S. EPA is currently overseeing BLP's cleanup acfivities pursuant to the September 27, 1991, 
Administrative Order. Several million dollars have been spent since January 1992 from BLP's 
U.S. EPA Remediation Account. As described in Secfion 2.5.2 above, these funds have been 
used for relocation ofa large copper dross flue dust pile in Magnet Gulch, removal of inercury 
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sludge barrels, treatment of acid mine drainage, disposal of acid wastes and contaminated 
equipment at the Bunker Hill complex, and dust suppression work. 

U.S. EPA also issued the September 1991 Section 106 Order to the Bunker Hill Mining 
Company (U.S.), Inc. (BHMC), owner and operator ofthe Bunker Hill and Crescent Mines. 
After BHMC declared bankmptcy, U.S. EPA negotiated the removal of PCB transformers 
from the mine before it flooded when power to the dewatering pumps was turned off. 
BHMC's Liquidafion Plan was confirmed by the Idaho Federal District Bankmptcy Court in 
August 1991. Bunker Hill Mining Company (U.S.). Inc.. (Chapter 11 Bankmptcy, Civ. No. 
91-00161, Coeurd'Alene, Idaho). 

BHMC's Liquidation Plan provides that, after payment of taxes, all proceeds will go as an 
administrafive expense toward response actions performed by U.S. EPA for the Site. Although 
there are few valuable assets in BHMC's ban'jcmptcy estate, U.S. EPA is confinuing to receive 
a portion of the proceeds from the sale of BHMC's property. BHMC has thus far generated 
over $100,000 from the sale of assets that will be used to fund U.S. EPA cleanup acfivities at 
the mine complex. Additional funds will be generated as BHMC continues to sell its assets. 
As a result of several recent sales, including the sale of the mine portal, rock house, and ore 
concentrator, BHMC is funding the disposal of PCB oil and equiphnent and dust control 
activities. 

Sunshine Precious Metals, Inc. (SPMI), also filed for bankruptcy protecfion on March 20, 
1992. SPMI, one of the PRPs for the Site, is currendy in Chapter 11 Bankruptcy and is 
seeking confirmation of its Reorganizafion Plan. This Pian, as currendy drafted for court 
approval, provides that U.S. EPA's claim will not be discharged. Although SPMI disputes 
U.S. EPA's claim, it has agreed that U.S. EPA's claim will not be impaired and will survive 
confirmation with whatever rightis existed prior to March 20^ 1992. This will enable U.S. 
EPA to reach a settlement with SPMI regarding its liability for the Site, or if necessary, 
litigate such claims in court. 

U.S. EPA will confinue to oversee BLP's and BHMC's cleanup activities with funds obtained 
pursuant, to the two final Bankruptcy Plans. U.S. EPA is confinuing to closely monitor the 
various bankruptcy proceedings and prepare for other necessary enforcement actions at the 
Site, including consent decree settlement negotiations with the PRPs for the performance of 
remedial acfions and reimbursement of past and future costs incurred by U.S. EPA. 
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3 HIGHLIGHTS OF COMMUNITY PARTICIPATION 

The specific requirements for public participation at the Site include releasing the RI/FS and 
Proposed Plan to the public. This was done on June 15, 1992. Both documents were placed 
in the Administrafive Record and information repositories. Notices of the availability of these 
documents, a public meefing on the Proposed Plan and a public comment period was published 
in the Spokesman-Review and Shoshone News Press on June 13, 1992; reminders of the 
public meefing were placed in the Shoshone News Press on June 20, 21, 23, 24, and 25, 1992. 
The inifial public comment period was from June 15 to July 15, 1992; it was extended to 
August 14, 1992 after a July 10 citizen request to extend the comment period was received. A 
public meeting was held on June 25, 1992. Comments from the public were taken and are 
summarized in the Responsiveness Summary portion of this document along with all written 
comments that were submitted during the comment period. 

There has been a long history of community relations activities in the Silver Valley. Since 
discovery of elevated blood leads in children in 1974, the IDHW, Panhandle Health District 
(PHD), and the CDC have confinually worked with area residents to reduce exposures to lead. 
In 1985 the Shoshone County Commissioners selected a nine member Task Force to serve as 
a citizen's advisory group to the Bunker Hill Superfund Project Team (comprised of 
representatives of U.S. EPA and IDHW and contractors). The PHD was contracted by IDHW 
to perform community relafions tasks for the Site. A full fime IDHW staff person has also 
been stationed onsite from mid 1987 to present. Part ofthe Task Force's duties is to assist in 
community relaUon activities when needed. 

Community relations acfivities have focussed on maintaining effective communication betw'een 
the citizens living on the Site and the agencies. Actions taken have been tailored to meet 
community needs and are consistent with the requirements of the federal law. They have 
provided an ongoing forum for citizen involvement in reaching the remedial action decisions 
prescribed in this ROD. 

Between May 1985, and July 1991, the following meetings and corhmunity outreach acfivities 
were conducted: 

Description Count 

Task Force Meetings 37 

Meefings with Groups/ 

Civic Organizations 79 

Meetings with Fair Share/ICN 18 

Fact Sheets 25 
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Health Intervention Program 
Screenings 9 

Information repositories have been created for the public to have access to minutes of task 
force meetings, all major project documents, fact sheets, orders, and other pertinent 
information. These repositories are located at the Kellogg Public Library, Kellogg City Hall, 
Pinehurst/Kingston Public Library, and Smelterville City Hall. 

Generally, meetings were well attended. Task force meetings typically were composed of 20 -
50 community members. Proposed plan meetings were attended by over 150 citizens. Smaller 
group meetings were intended to get information to interested groups. 

Specific Community Relations Activities at the Site are listed below. For those activifies prior 
to Maiy 1991, only tlie dates have been listed. For further details on these activifies, refer to 
the Recbrd of Decision on the Residential Soils (August 1991). 

July 15, Notice ran in the Shoshone News Press 
16, 17, 1992 announcing the extension ofthe Public Comment Period, 

July 10, 1992 U.S. EPA released a Public Comment Period extension notice to 

people on the mailing list. 

June 25, 1992 U.S. EPA conducted the Proposed Plan Public Meefing 

June 20, 21, 23, A reminder of the public meeting ran 
24,,25, 1992 in the Shoshone News Press. 
June 13, 1992 Ad ran in the Shoshone News Press and the Spokesman Review, 

announcing the date and fime of the public meedng and the public 
comment dates. The ad also briefly described the preferred 
alternative and encouraged comments on all alternatives from the 
proposed plan. Also explained where people could pick up copies 
of the enfire plan. 

June 13, 1992 The Agencies distributed the Proposed Plan fact sheet door to 
door in Smelterville, Wardner, Kellogg, Pinehurst, and the rest of 
the Superfund Site. 

June 13, 1992 U.S. EPA mailed the Proposed Plan to the mail list and provided 
additional copies to the following locations: Superfund Project 
Office, Kellogg Library, Panhandle Health District Office, 
Pinehurst/Kingston Library, Kellogg City Hall, and Smelterville 
City Hall. 
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June 4, 1992 

May 28, 1992 

May 1992 

April 30, 1992 

March 19, 1992 

February 26, 1992 

Septembers, 1991 

August 12, 1991 

May 23, 1991 

April 26, 1991 

February 28, 1991 

February 21, 1991 

January 18, 1991 

October 25, 1990 

October 2, 1990 

Regional Administrator and other representatives of U.S. EPA 
met with several community groups including the Task Force and 
the Kellogg Chamber of Commerce. 

Task Force Meeting to discuss institutional control and interior 
dust remediation alternatives. 

Newspaper article ran in the Silver Valley Voice, which explained 
in detail the altematives that were being considered for the Site. 

Task Force Meeting to discuss the cleanup aliernaiives proposed 
for ground water and surface water. 

Task Force Meefing to discuss CIA, smelter complex, MOA and 
Smelterville Flats cleanup alternatives. 

Door to door distribution by the Agencies of a fact sheet, which 
oudined the project accomplishments from 199 L and announced 
the activities expected to occur over the spring and summer and 
project accomplishments that had taken place in 1991. 

Door to door distribution by the agencies of a Fact Sheet 
announcing the cleanup plan for Residenfial Soils. 

Door to door distribufion by the Agencies of an updated Fact 
Sheet on the Hillsides Project. ' 

Proposed Plan Public Meeung on Residenual Soils Cleanup 

The Proposed Plan for Cleanup of the Residenual Soils Within 
the Site 

Door to door distribution by the agencies of a Fact Sheet Update. 

Task Force Public Meeting. 

Fact Sheet explaining the 1990 accomplishments. 

Task Force Public Meeting and Summary of Findings Risk 
Assessment/Data Evaluation Report (RADER) Populated Areas. 

Fact Sheet released by U.S. EPA which discussed the Hillside 
Stabilization and Revegetation Order. 
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September 1990 

July 24, 1990 

July 19, 1990 

April 12, 1990 

March 19, 1990 

February 26, 1990 

December 1989 

November 16, 1989 

September 1989 

August 24, 1989 

May 18, 1989 

March 1989 

February 16, 1989 

December 15, 1988 

October 19, 1988 

September 8, 1988 

September 1988 

July 28, 1988 

July 1988 

June 30, 1988 

U.S. EPA released a fact sheet which explained the CERCLA 
Process at Bunker Hill. 

U.S. EPA released a general update on activities at the Site. 

Task Force Public Meefing. 

Task Force Public Meeting. 

U.S. EPA released a fact sheet update on the proposed Page Pond 
disposal 

Bunker Hill Superfund Site Fact Sheet 

Bunker Hill Superfund Site Fact Sheet 

Task Force Public Meeting. 

Bunker Hill 1989 Residential Soil Removal Action Cost Summary 
through 9/29/89 

Task Force Public Meefing. 

Task Force Public Meeting. 

Panhandle Health District I: Notice of Engineering Evaluation 
for Phased Clean-up comment. 

Task Force Public Meefing. 

Task Force Public Meefing. 

Task Force Public Meeting. 

Task Force Public Meedng. 

Bunker Hill Superfund Fact Sheet 

Task Force Public Meeting. 

Bunker Hill Superfund Project Update 

Task Force Public Meeting. 
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Mav 12, 1988 

February 26, 1988 

December 10, 1987 

December 1987 

August 13, 1987 

August 11, 1987 

June 1987 

June 18, 1987 

May 1987 

April 16, 1987 

March 9, 1987 

March 1987 

February 5, 1987 

January 1987 

December 11, 1986 

September 18, 1986 

August 7, 1986 

July 1986 

May 29, 1986 

April 10, 1986 

March 20, 1986 

Task Force Public Meefing. 

Letter to Silver Valley Task Force chairman concerning how U.S. 
and IDHW will proceed with the RI/FS process. 

Task Force Public Meefing. 

Bunker Hill Superfund Project Update. 

Task Force Public Meefing. 

Letter to Interested Parties regarding RI/FS Bunker Hill 
Superfund Site 

Memo to Silver Valley Bunker Hill Superfund Task Force 

Task Force Public Meeting. 

Status Report: Bunker Hill Superfund Project 

Task Force Public Meefing. 

Task Force Public Meedng. 

Bunker Hill Superfund Site Update 

Task Force Public Meedng. 

U.S. EPA released a fact sheet explaining the Superfund Process. 

Task Force Public Meedng. 

Task Force Public Meedng. 

Task Force Public Meeting. 

Memo to Silver Valley Superfund Task Force regarding Silver 
Valley Superfund Project 

Task Force Public Meeting. 

Task Force Public Meeting. 

Task Force Public Meeting. 
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February 13, 1986 

January 9, 1986 

December 5, 1985 

October 24, 1985 

September 19, 1985 

August 1, 1985 

June 27, 1985 

May I K 1985 

Task Force Public Meeting. 

Task Force Public Meedng. 

Task Force Public Meeting. 

Task Force Public Meeting. 

Task Force Public Meeting. 

Task Force Public Meeting. 

Task Force Public Meeting. 

Task Force Public Meeting. 
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4 SCOPE AND ROLE OF OPERABLE UNIT 

The rationale for separating the Bunker Hill RI/FS into two parts involved data availability and 
Gonfidenfiality issues associated with investigafion of private residenfial properties within the 
Populated Areas. Both environmental and human health related data were collected as part of 
the epidemiological studies. Because of this the agencies believed that the Populated Areas 
RI/FS could best be completed by the agencies in order to honor confidentiality agreements 
with individuals and individual property owners. 

The residential soil component of the Populated Areas was the first operable unit to be 
addressed in a ROD (August 1989). The other components related to the Populated Areas 
investigation that have not been addressed in a decision document include: residenfial 
interiors, commercial properties, and rights-of-way. The agencies originally expected to 
address these issueis in a second ROD in 1992; however, the Potentially Responsible Parties 
(PRPs) proposed to the U.S. EPA and IDHW a Site Wide cleanup plan that comprehensively 
addresses concerns in both the Populated and Non-populated Areas. Subsequendy, the 
Agencies decided to complete the Residential Soils ROD as scheduled, because soils are a 
primary risk to the residents; however, all remaining issues (see Table 2-1) were consolidated 
into a comprehensive FS performed by the PRPs with U.S. EPA oversight representing a 
second Operable Unit for the Site. That FS supports this second ROD for the Site. 

Elements addressed in this ROD include: 

Hillsides 
Smelterville Flats 
Central Impoundment Area 
Page Pond 
Smelter Complex and Mine Operations Area 
Rights-of-Way 
Commercial Buildings and Lots 
Residential Interiors 
Future Development in Non-populated Areas . 
Constructed Wetland Treatinent Systems 
Public Water Supply Consideradons 
Soil Action Levels 
institutional Controls 
Monitoring 
Operations and Maintenance 

The consolidation of these elements for investigative and remedy selection purposes recognizes 
the interrelationships among the geographic areas of the Site, transport media considerations, 
and the need to develop an integrated remedial action for tiie Site. Throughout the FS process, 
every effort was made to consider how remedial actions for each area would impact an overall 
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remedial action for Uie Site, Development of die FS by the cooperating PRPs involved 
considerable dialogue with the agencies. Numerous meetings were held to focus technical 
evaluations of site contamination and evaluate cleanup options. 

This ROD considers both the interrelated nature of the various Non-populated Areas, and the 
need to integrate residential areas into a site wide remedial action. For example the decision 
in the Residential Soils ROD to utilize removal and replacement of contaminated residential 
soils to a depth of one foot has impacts on site ground water that must be considered in 
evaluating that resource in subsequent investigations. The residential soils ROD also sets the 
stage for the utilization of institutional controls as a component of site wide remedial actions 
and appropriate remedies for onsite disposal of contaminated residential soils. Actions selected 
in this ROD complement the remedial actions selected in the Residential Soils ROD. Together 
this ROD and the Residential Soils ROD serve to prescribe a protective site wide remedy for 
the Bimker Hill Site. Studies conducted during the Residential Soils RI/FS, including the 
RADER, were factored into the decisions in this ROD. Response actions required by the 
existing U.S. EPA Orders for the Site are components of this ROD and are hereby 
incorporated into this ROD. 

Actions selected in this Record of Decision do not address sources of contamination upgradient 
of the Bunker Hill Superfund Site, and while onsite actions are expected to have significant 
benefits to downgradient SFCDR water quality conditions over time, active remediation of the 
SFCDR is beyond the scope of actions specified in tfiis ROD. The NCP gives U.S, EPA 
broad discretion to use not only CERCLA but also other appropriate authorities, to address 
releases of hazardous substances in the Coeur d'Alene Basin. Recentiy U.S. EPA, the State of 
Idaho, the Coeur d'Alene Tribe of Idaho and other federal, state and local agencies have 
initiated efforts to integrate water quality improvement programs in the Coeur d'Alene Basin. 
The Coeur d'Alene Basin Restoration Project efforts are expected to complement actions 
selected in this ROD in improving overall water quality conditions in the Basin, The Coeur 
d'Alene Basin Project is being designed to integrate and coordinate the activities within the 
Coeur d'Alene Basin which are being undertaken by the local landowners, local govemments, 
state agencies; the Coeur d'Alene Tribe, the Faieral Tmstees and U,S. EPA. This includes 
coordination of regulatory authorities under the Clean Water Act (CWA), CERCLA, and 
RCRA. Other state, local and Tribal programs will also be integrated into this Project. The 
Clean Water Act provides a mechanism for developing water quality standards, evaluating 
discharge permits and establishing nonpoint source controls within the Coeur d'Alene Basin. 
CERCLA provides a mechanism for investigation and controlling the release of hazardous 
substances through the exercise of removal authorities. 

4-2 



5 SITE CHARACTERISTICS 

5.1 PHYSICAL SETTING 

The Bunker Hill Superfund Site consists of a seven-mile by three-mile secdon of the east-to-
west trending valley of the South Fork of the Coeur d'Alene River (SFCDR). The topography 
of the valley, known as the Silver Valley, consists of an alluvial floodplain bordered on the 
north and south by steep mountains or hillsides. Floodplain width varies from about 0.1 mile 
east of Kellogg to approximately 0.9 miles near Smelterville. The elevation of the valley floor 
ranges from 2,160 feet above mean sea level at the west end of the Siie to 2,320 feet at the 
eastem end of the Site. Typically, the valley floor is nearly level, with most slopes less than 
one percent. Mountains rising from the valley range from 500 to 2,500 feet above the valley 
floor. The mountainsides typically exhibit slopes of 45 to 90 percent and at some points 
exceed 110 percent. Numerous valleys and gulches cut through the mountains and generally 
trend north to south, intercepting the valley of the South Fork Coeur d'Alene River (SFCDR). 
The major drainages of the Site are on the south side of the Valley. These include Milo, 
Deadwood, and Govemment Gulches. ^ 

SOILS 

Soils within the Site vary from poorly developed native colluvium and slope-wash materials on 
the hillsides to largely alluvial soils on the SFCDR valley floor. 

Hillside area soils with slopes greater than 35 percent v/ere generally formed in volcanic ash 
and metasedimentary rocks. Surface layers are typically 14 to 16 inches of gravelly silt loam 
with very cobbly loam subsoils extending more than 60 inches to weathered bedrock. In the 
Smelter Complex area, terrace deposits occur near the base of the hillsides and are formed in 
glacial and alluvial deposits. These soils typically have exposed subsoils consisting of silt loam 
and heavy silt loam underlain by very cobbly or very gravelly heavy silt loam and silty clay 
loam. 

Hillsides in the immediate vicinity of the Smelter Complex are generally devoid of vegetadon, 
resulting in conditions favorable to sheet, rill, and gully erosion. This erosion has resulted in 
substandal loss of material from the upper soil horizons. 

Soils and surface inaterials on the SFCDR valley floor (including Smelterville Flats) vary in 
their physical characteristics and genesis from those on the hillsides, with some evidence of 
regional loess contribution. The valley floor soils and surface materials were impacted by the 
construction of a plank and pile dam at the west end of Smelterville Flats in the early 1910s 
which retained sediments, including tailings, until its failure in the 1930's. The tailings have 
been reworked and redistributed by the river since that time. Flooding of the SFCDR together 
with excavation of the tailings/alluvial mixture (jig tailings) for reprocessing has redistributed 
jig tailings and smelter emissions throughout most of the valley flood plain. 
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SURFACE WATER 

The SFCDR below Wallace, located 12 miles east of Kellogg, is a relatively shallow stream 
with a gradient of about 30 feet per mile. Since mining activides in the area began, the 
SFCDR and some tributary streams in the Site viciniiy or the Site, as well as upstream, and 
downstream areas, have received a sediment load which included mine/mill tailings. 

Flow variations of the SFCDR are affected by spring snowpack melt. In a typical year, peak 
average monthly flows occur in April, May, and June, tapering off in later summer and early 
fall. In winter, flows are low unless an early snow melt or a large rainfall event occurs. 

The drainage network of the Coeur d'Alene River (CDR) Basin includes Canyon Creek, above 
Wallace; Big Creek (including its east and west forks), between Osburn and Kellogg; 
Montgomery Creek; and. Pine Creek (including its east, middle, and west forks), near 
Pinehuf-st. There has been extensive mining activity in many of the tributaries upstream ofthe 
Site,"in particular Canyon Creek, Nine Mile Gulch, and Big Creek. Tributaries within the 
Superfimd Site include Milo, Italian, Jackass, Portal, Deadwood, Magnet, Govemment, 
Humboldt, Grouse, and Pine Creek Gulches. 

GROUND WATER 

Water bearing materials in the Site include: upper, confining, and lower zones. This system 
is important because of its hydraulic linkage with the SFCDR, relatively large ground water 
discharge rates and flow velocities, and potenfial to receive contaminants from overlying and 
integrated sources as well as upstream areas. Ground water is also known to be present, at 
least seasonally, in colluvial/alluvial deposits in tributary valleys and locally in terrace deposits 
along the south wall of the SFCDR Valley. Ground water systems are probably present in the 
hillsides along the bedrock/soil interface, particularly after precipitation and snow melt events. 
It is probable that a fracture-flow dominated ground water system exists within the bedrock 
underiying the Site (RI, 1992). 

Major tributary valleys at the Site include Milo, Jackass, Italian, Deadwood, Magnet, 
Government, Grouse, Humboldt, and Pine Creek Gulches. Ground water in these gulches 
probably occurs in shallow, unconfined systems with steep hydraulic gradients; an exception to 
this is the Pine Creek drainage, which is relatively large with a flat floor. Potenfial recharge 
sources to these ground water systems include infiltrafion of precipitation and snow melt, 
leakage from streams, leakage from surface impoundments, and potendal contribution from 
bedrock sources. Discharge from the tributary gulch ground water systems primarily enters 
the upper zone of the valley fill aquifer system. 

From an environmental impact perspective. Government Gulch is one of the more important 
tributaries entering the SFCDR Valley because of numerous contaminant sources resulting 
from the Zinc and Phosphoric Acid Plants. Water levels in Government Gulch are typically 
highest in April and lowest in January and October. Although water levels varied by as much 
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as seven feet, the horizontal hydraulic gradient tends to be relatively constant, indicating that 
water level fluctuations are fairiy uniform within the Gulch. Relatively constant ground water 
flow gradients are expected in other tributary gulches. The estimated ground water gradient in 
Government Gulch is about nine dmes that noted in the upper zone of the SFCDR Valley. 

VEGETATION 

Forests in the Bunker Hill Superfund Site area are characteristic of the northern region of the 
Rocky Mountains, extending from southern Montana and Idaho to Jasper National Park in 
Alberta. Typical forest area species in the Site area include: western hemlock, western red 
cedar, mountain hemlock, and subalpine larch which are interspersed among ponderosa pine, 
lodgepole pine, douglas-fir, and subalpine fir. 

Much of the Site vegetation has been modified by past disturbances and, consequently, forests 
on the Site are typically restricted to the upper elevations of the hillsides and areas near the 
perimeter of the Site (Pinehurst, Efizabeth Park, etc.). in general, vegetafive cover increases 
with increasing distance from the Smelter Complex. The present site area includes barren 
areas (near the Smelter Complex), sparsely vegetated shrub land (peripheral to barren areas), 
natural forested areas (upper hillsides near the boundaries), swamps (southwestern portion of 
Smelterville Flats), plantations of young conifers (areas planted by the Bunker Hill Company), 
and urban vegetation (residential areas). 

CLIMATE 

The meteorology of the Site is dominated by mountain/valley drainage winds related to the 
local topography. Wind patterns in the SFCDR Valley generally follow a daily recurring 
upvalley/downvalley (easterly/westerly) flow regime. Typically, night cooling of the ground 
layer leads to a surface-based atmospheric temperature inversion, producing a down-valley, 
flow of air. After sunrise, heafing of the valley floor and hillsides causes a reversal of the 
earlier wind pattern, although not as strong. During the transition period between the two 
wind direcfions, winds are generally calm in the. valley- At other dmes, because of the 
sheltering effects of the SFCDR Valley locafion, wind speeds are typically lower in the valley 
than more exposed areas such as hillsides. Construcfion of a wind, frequency 
distribution/magnitude plot shows the influence of strong regional west to east winds (see 
Figure 3-31 of RI, Volume I). 

The Bunker Hill Site receives some of the highest levels of precipitation in Idaho. Normal 
annual precipitation in the SFCDR valley floor area (Kellogg) is approxiinately 30.4 inches. 
Total annual precipitation at Kellogg typically has a relatively small range of 20 to 40 inches, 
with extremes of 47.6 inches in water year 1974 to 17.4 inches in water year 1973. Mean 
annual snowfall for the period of record in Kellogg was 69.9 inches. Average annual 
precipitation at higher hillside elevations can exceed 50 inches (Rl, 1992). An average of 70 
percent of the annual precipitation al Kellogg occurs from October to April, mainly as 
snowfall. -
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At higher elevations, snow normally persists from late fall to late spring. The Bunker Hill Site 
area is positioned to receive straight zonal flow of warm Pacific moisiure from the west. 
Resulfing precipitation from this system in combination with a meking snowpack have 
produced some of the largest floods in the SFCDR Basin; these have occurred during the 
winter months. 

The Bunker Hill Site is in the climate region termed "highland climates", and is dominated by 
mountain-valley climate characteristics such as upvalley/downvalley wind regimes. This is 
accompanied by considerable variation in snowfall with elevation and location. The mean 
annual temperature for the period 1951 to 1980 was 47.2''F. The record extreme temperatures 
were 111°F (August 5, 1961) and -36°F (December 30, 1968). On the average, 28 days per 
year reach a maximum temperature of 90°F or greater, and 143 days reach a minimum of 32°F 
or lower (RI, 1992). 

CULTURAL SETTING 

The Bimker Hill Superfund Site encompasses four incorporated cities (Kellogg, Pinehurst, 
Smelterville, and Wardner) and three communities (Elizabeth Park, Page, and Ross Ranch). 
About 5,000 residents live within the Site. Setdement of the valley was associated with the 
development and growth of the metal mining and smeldng industries. Homes and business 
were constructed throughout the valley floor and side gulches. As a result, local populations 
live to varying degrees in close proximity to contaminated media and sometimes contaminant 
sources. For example, many valley floor residences have been constructed on tailings, 
resulting in contaminated yard soil. Smelter emissions also causexj widespread contaminant 
dispersion, resulting in contaminated yard soils and interior dusts. The pervasive nature of 
Site contamination and the close association of the resident population requires remedial actions 
that retain the integrity of the residential community while addressing contaminant exposure 
pathways. 

5.2 NATURE AND EXTENT OF CONTAMINATION 

5.2.1 Contaminants of Concern 

Adverse environmental impacts have and condnue to occur from heavy metals and other 
contaminants associated with mining, milling, and mineral beneficiadon and processing 
activities. The Site Characterization Report (SCR) listed thirteen contaminants of concern 
based on preliminary investigations including the following: 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Cobalt 

Mercury 
Selenium 
Silver 
Zinc 
Asbestos 
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• Copper • Polychlorinated Biphenyls 
• Lead (PCBs) 

Work conducted subsequent to the SCR and as proposed by the Non-populated RI/FS Work 
Plan addressed these principal contaminants along with an extensive screening program for the 
presence of other contaminants of concem, including organic compounds. Task 0 of the RI 
sampled for the priority pollutant list and 10 other constituents. Task 0 activities entailed 
collection of solid and liquid samples for broad-spectmm contaminant screening at the onset of 
the RL Evaluation of the analytical results was completed in conjunction with a review of 
field records, historical records, and process, product, and by-product material information. 
During tlie RI, no additional contaminants of concern were idenfified. Manganese is listed as 
a contaminant of concern in the Ecological Risk Assessment (ERA) because of the potential 
impact to small mammals from localized soils; addifionally, manganese was identified in the 
Risk Assessment Data Evaluation Report (RADER) as exceeding.Secondary Drinking Water 
Standards (DWS) in some instances. Some contaminants of concern were not detected in 
surface or ground water during the screening process and thus were eliminated from further 
water analyses. Beryllium, PCBs, and asbestos analyses were not roufinely conducted on 
surface or ground water samples, and antimony and copper analyses were not roufinely 
conducted on ground water samples since screening determined these consfituents to be below 
levels of concern. 

5.2.2 Contaminant Sources 

The presence of contaminants at the Site was traced to the following contaminant sources and 
source areas identified during the RI: 

• Jie Tailings - In the early years of operation, mills within the Site and, for a'longer 
period, mills upstream ofthe Site, released tailings, a waste product from the ore 
concentrating process, which were deposited on the valley floor. During flood events, 
these tailings were transported by the SFCDR, mixed with alluvium, and deposited on 
the flood plain. The valley floor throughout the Site is currendy mantled with a mixture 
of jig tailings, flbtafion tailings, and alluvium, as well as air dispersed contaminants from 
the Smelter Complex. The mixture is referred to as "jig tailings" for the purpose of the 
RI/FS. Jig tailings were identified as a source of Site wide metals contamination in soil, 
air, surface water, and ground water. 

• Flotation Tailings - Crude flotation ore concentration methods were used at the Site as 
early as 1913. Froth flotadon was the predominant method of ore concentration after 
approximately 1930. The byproducts of this ore concentration process are called 
flotation tailings. The release of tailings from the Page Mill to the Page tailings 
impoundment began in 1926. Flotation tailings for the Bunker Hill Mill were deposited 
on the valley floor until the West Mill began discharging to the Central Impoundmem 
Area (CIA) in. 1928. Uncontrolled releases of flotation tailings in upstream areas 
continued until as late as 1968; these tailings comprise a portion of the alluvium/tailings 
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mixture (jig tailings) on the SFCDR Valley floor. Flotation tailings impounded in the 
CIA and Page Pond were recognized as sources of metals contamination in air, surface 
water, and ground waler. 

• Inflow of Contaminants at the Upstream Site Boundary - Mining and milling operations 
were conducted upstream of the eastem site boundary during the same period as those 
conducted within the Site. The RI documented the degradation of surface and ground 
water quality upgradient of the Site, and idenfified the influxes of metals in surface and 
ground water at the eastern Site boundary as sources of contamination within the Site. 

• Air Emissions - The Lead Smelter began operations in 1917, and Zinc Plant production 
began in 1928. Particulate controls were employed to capture and recycle the Lead 
Smelter and Zinc Plant flue dusts, but sulfur dioxide emissions were not directly 
addressed unfii sulfuric acid plants were constmcted in 1954 and 1965 (Zinc Plant) and 
1970 (Lead Smeller). Emission controls were not consistentiy effective, and operational 
upsets occurred, in particular after the 1973. baghouse fire. Smelter Complex air 
eifiissions, including fugitive emissions, were identified as sources of lowered pH and 
heavy-metal concentrations in soils throughout the Site, and contributed to vegetafion 
damage and erosion on hillside slopes. 

• Smelter Complex Materials and Residuals - Ores, concentrates, flue dusts, sinter and 
calcine (products of roasfing concentrates), lead residues, slag, gypsum, other materials, 
and wastes were stored, transportexj, and occasionally spilled in and around the Smelter 
Complex. Material accumulations and residual materials within the complex were 
idenfified as sources of air, surface water, and ground water contaminafion. The Smelter 
Complex had the highest concentrations of contaminants of any area within the Site. 

• Gypsum and Slag - Gypsum generated during phosphoric acid production was disposed in 
three impoundments that were idenfified as sources of blowing dusts and inorganic non-
metal contaminants in surface and ground water. Large quantities of granulated slag 
were deposited in the CIA west cell. The granulated slag was produced by the zinc 
fuming process wherein most of the zinc was removed as zinc oxide. Small quanfities of 
ungranulated slag were deposited adjacent to the lead smelter. The ungranulated slag 
was not subjected to the zinc fuming process and therefore contains a greater abundance 
of zinc than the granulated slag. The remaining. inetals in the granulated and 
ungranulated slag are relafively immobile in their current stale due to their incorporation 
in a silicate matrix. 

• Acid Mine Drainage - Dewatering of the Bunker Hill Mine has contributed acidic, 
metals-laden mine water to the east cell of the CIA. Most dewatering was curtailed in 
early 1991; however, il is likely that full scale dewatering will resume in the future. 
Seepage from the east cell was identified as the largest source of metals loading to Siie 
ground water during the Rl. 
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Full-scale smelfing operations at the Site ceased in 1981, although salvage efforts, including 
sporadic open-pot smelting, were reported in the mid-1980s. Mining and milling ojjeradons 
have operated at the Site intermittendy since 1981, but were curtailed in early 1991. 
Therefore, new contaminants are no longer being generated onsite with the excepdon of 
continued mine discharge. However, contaminants continue to enter ground water and surface 
water at the upstream Site boundary. Addilional contaminants will be generated onsite and 
will increase if dewatering of the Bunker Hill Mine is resumed or when water flows naturally 
from the mine. The redistribution of contaminants from existing sources by air, surface water, 
ground water and anthropogenic activities continues lo impact onsite and offsite areas. 

A description of the nature and extent of contamination by media and current contaminant 
transport pathwa'ys as characterized during the RI are provided in the following secdons. 

SOILS AND SURFICIAL MATERIALS 

Soil contamination exists in most areas of the Site. Contaminant concentrafions in Site soils 
are generally highest in and adjacent to the Smelter Complex. Table 5-1 summarizes 
maximum soil metals concentrafions exhibited within the Bunker Hill Superfund Site. Soil 
metals concentrafions were compared with background levels established for the Coeurd'Alene 
Mining District by the U.S. Geological Survey (Gotland Cathrall, 1980). "Threshold levels" 
were established as a basis for locating ore deposits. 

HILLSIDES 

Metal concentrations in undisturbed hillside soils throughout the Site were generally elevated 
above the threshold levels. The highesl metals concentraiions in the hillside soils occurred in 
the uppermost few inches of soil profile; metals concentradons generally decreased sharply 
with depth. Table 5-2 summarizes average metal concentrations for all zones at 0-1" depth in 
the Hillsides and the vicinity around the Smelter Complex area. Sources of hillside soil 
contaminants included historical Lead Smelter and Zinc Plant air emissions, wind-mobilizadon 
and subsequent deposidon of fugitive dust from material accumulations and residuals in the 
Smelter Complex, and deposition of wind-blown tailings. Erosion of contaminated soils was 
identified as a contaminant transport mechanism during the RI and has resulted in a reduction 
of surface soil concentrations in some areas. 

SMELTERVILLE FLATS 

Jig tailings were widely distributed on the valley floor throughout the Site; these deposits 
contain elevated inetals concentrations compared to threshold levels. The largest accumulation 
of jig tailings within the project area is on Smelterville Flats, where contamination ranges to 
depths of three to seven feet, with local accumulations approaching len feel in thickness. Jig 
tailings also underlie the CIA and portions of the Page Swamps. In general, concentrations in 
the jig tailings are dependent on the relative quantities of tailings and alluvium in the mixture. 
Maximuin concentrations of 504 mg/kg arsenic, 78.2 mg/kg cadmium, 30,000 mg/kg lead, and 
15,600 mg/kg zinc were measured in valley floor jig tailings samples. 
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Areas 

Hillsides" , . 

Smelterville Flats 

CIA" 

Page' 

Smelter Complex" 

MOA^ 

Background' 

Arsenic 

300 

504 

692 

202 

160,000-

44,300 

<10 

Cadmium 

245 

78.2 

51.8 

38.7 

127,000 

3,630 

0.8 

Lead 

14,400 

30,000 

7,760 

4,350 

860,000 

651,000 

43 

Zinc 

16,100 

15,600 

23,600 

4,260 

754,000 

170,000 

95 

a includes areas around the Smeiter Complex. 

b includes the CIA East, Middle , and West cells. 

c average concentra t ions . 

G includes Lead Smelter area , Maj;;iet Gulcii/Dcadwood Gulch areas . Phosphoric Acid/Fertil izer Plain areas. 

and Zinc Plant area, 

e Source : Gott and Cathral l , 1980. 

Table 5-2 

Soil Average Concentraiions (mg/kg) for All Zones al 0-1" 

AREAS 

Hillside Zones" 
(1-39) 

Hillside Zones'' 
(40-49) 

ARSENIC 

AVE. 

43.3 

1 17.6 

RANGE 

< 3 . 0 -
207.0 

46.6 -
300.0 

CADMIUM 

AVE. 

10.7 

57.8 

RANGE 

4.3 -
36.0 

13.0 -
181.0 

LEAD 

AVE. 

1.376.9 

5.356 

RANGE 

122 -
15.600 

1.890 -
13.700 

Depth 

ZINC 

AVE. 

456 

4.055 

RANGE 

166 -
1.110 

943 -
16.100 

a /of ics 1 li»rt>ui;h .^9 iiictutU- ;iiva> wilhm lin.- lUinkfi Hill Site. 

b / o n e s 4(1 Uirouj^h 49 incliulc Ihttsc arca.s ai'ovicul UK- dctuncl .Smeller Coinpicx. 
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TAILINGS IMPOUNDMENTS 

The CIA and the Page Pond tailings impoundments contain a total of approximately 18 million 
cubic yards of flotation tailings^ For the CIA flotadon tailings, maximum measured arsenic 
and cadmium concentrations (692 mg/kg and 45.2 mg/kg, respectively) occurred in surficial 
dust samples. Maximum measured lead and zinc concentrations (7,760 mg/kg and 7,990 
mg/kg, respectively) occurred in comjwsite core samples. IDHW characterized Page Pond as 
a dust source by averaging concentraiions from individual dust samples. Averages of 
measured concentrafions from Page Pond surface samples were 202 mg/kg arsenic, 38.7 mg/kg 
cadmium, 4,350 mg/kg lead, and 4,260 mg/kg zinc. 

GYPSUM 

Gypsum (calcium sulfate) generated during the produciion of phosphoric acid was disposed in 
impoundments in upper Magnet Gulch, on the valley floor, near, the mouth ..of Magnet Gulch, 
and in the CIA middle cell. The gypsum contains relafively low metals concentrafions but was 
found to be readily soluble and was idenfified as a source of sulfates, fluoride, and other 
inorganic non-metal consfituents (Table 5-3). The A-4 and A-5 Gypsum ponds are potential 
source areas for fluoride although it was not analyzed during the RL 

Table 5-3 

Maximum Concentrafion(in mg/kg) 
for Selected Parameters in Gypsum Samples 

Parameter 

Arsenic 

1 Cadmium 

Lead 

Zinc 

Carbonate 

1 Sulfate 

Sulfur-Total 

A-4 Mean Value 

4.8 

5.4 

39.7 

33.6 

6,190 

395,000 

. 159,000 

A-5 Mean Value 

4.8 

6.9 

128 

216 

6,090 

405,000 

164,000 

Background" 

<10 

0.8 

43 

95 

— 

— 

--

" Source: GoU and Cathrall, 1980 
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SLAG 

Granulated slag in the CIA west cell contains highly elevated concentrafions of metals. 
However, these metals are generally regarded as being immobile and unavailable for transport 
due to their incorporation in a silicate matrix, which limits leaching, and the relafively large 
particle size of the slag, which limits wind transport. Maximum metals concentrations 
measured in the granulated slag were 172 mg/kg arsenic, 51.8 mg/kg cadmium, 5,850 mg/kg 
lead, and 23,650 mg/kg zinc. 

MATERIAL ACCUMULATIONS 

Discrete accumulations of various high-concentration products, by-products, residues, and 
wastes are present in indoor and outdoor areas within the Smelter Complex. Indoor 
accumulations axe sheltered and subject to limited dispersal, except where stmctures are in 
poor condition. Outdoor material accumulation sites have contributed to soil, surface water, 
and ground water contaminafion. Soil contaminafion is generally greatest adjacent to and 
underlying the various sites and may extend to depths of several feet where infiltration and 
earthwork have occurred. The largest material accumulafion pile in the Smelter Complex 
noted during the RI was the copper dross flue dust pile (CDFDP) in lower Magnet Gulch. The 
CDFD was sprayed with surface sealant during the RI to reduce its potential as a wind-blown 
dust source; the CDFD was subsequently relocated to the Lead Smelter during Spring 1992. 
Salvage of contaminated materials from the Smelter Complex with subsequent transport to 
offsite areas was idenfified during the RI as a contaminant dispersal mechanism, as was 
transport of contaminated dust and mud on vehicles. Imminent threats associated with the 
Smelter Complex are currently being addressed by the. Smeller Complex owners, as required 
by the September 1991, Administrative Order. 

Some isolated occurrences of oil-stained soils in the Smelter Complex contained PCBs in 
concentrations ranging from nOn-delectable to as high as 218 mg/kg near the Lead Smelter's 
water softening building. Numerous pieces of PCB-containing electrical equipment were 
removed and disposed of from the Bunker Hill Mine. Asbestos containing materials (ACM) 
were idenfified in some Smelter Complex buildings and equipment (e.g., insulations, roofing, 
and siding materials). Most of the loosened and damaged ACM at the Smelter Complex was 
removed during a 1989 CERCLA removal action. 

AIR 

Wind-mobilization and redistribution of contaminants from soils and surficial materials was 
identified as a major site wide transport pathway impacting the Populated areas ofthe Site. 

Historical data collected by IDHW indicated that prior lo the lead smelter and zinc plant 
closures, airborne lead was the primary contributor to elevated blood lead levels in human 
populations al the Site. Construction of the sulfuric acid plants and tall slacks (1977) resulted 
in significandy decreased sulfur dioxide and lead concentrations in onsite air. Lead and total 
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suspended particulates (TSP) concentrations decreased further, following closure ofthe Smelter 
Complex, However, sources of wind-blown contaminants remaining at the Sile include the 
CIA, Smelterville Flats, the Mine Operations Area (MOA), Smelter Complex facilides and 
properties, Page Pond, parking lots, railroad ROW, and other public and commercial facilides. 

RI air quality dala were collected from the Smelterville and Kellogg Middle School areas 
between November 1987 and November 1988. Maximum daily TSP concentradons were 
measured at the two school stations during a September 1988 dust storm. Weekly TSP 
concentradons at the two stations averaged 69.5 figlm^ and 40.8 /xg/m', respectively. Weekly 
maximum and mean lead concentrations al the Smelterville station were reported at 1.35 and 
0.312 figlvn ,̂ respectively; and the weekly maximum and mean lead concentrations at the 
Kellogg Middle School were reporled at 0.310 and 0.095 ixglm ,̂ respectively. In general, 
higher lead concentrations in air correlate with higher TSP concentrations, and the highesl TSP 
and metal concentrations were occasionally reported during the winter months. The National 
Ambient Air Quality Standard (NAAQS) for TSP (150 /xg/m )̂ was occasionally exceeded at the 
Smelterville and Kellogg Middle School sladons during high-wind events. The NAAQS for 
lead (1.5 /xg/m^ and 0.5 /xg/m^ proposed) is based on the three-month average of daily lead 
concenlration measurements^ This standard was not exceeded al either monitoring station 
during the RI. 

Fugitive dust model (FDM) predictions indicate that air transport pathways, impact the 
populated areas of the Site. Dust source data from the summer of 1988 were used to predict 
the contribufions to airbome lead concentrations during wind-blown dust events at six 
populated area receptor zones from specific sources within the Site. The results of the model 
simulafions are discussed below. 

• Smelterville Flats Sources - Receptor sites in Smelterville and lovyer Government Gulch 
were predicted to receive 88 percent and 53 perceni, respecdvely, of their airborne lead 
concentrations from dust sources in Smelterville Flats. Approximately 28 and 23 percent 
of the lead transported to the receptor zones of northwest and northeast Kellogg, 
respectively, was also attributed to this source area. 

• CIA Sources - CIA dust sources were predicted to contribute approximately 21 percent of 
the airborne lead concentradons in northwest Kellogg and less than 10 percent to other 
receptor zones within the Site. 

• Smeller Complex Sources - Sources in the MOA were predicted to contribute 
approximately 65 percent of the airborne lead in west and soulh Kellogg and Wardner. 
Southeast Kellogg may receive over 30 percent of its airborne lead concentrations from 
the MOA. The Lead Smeller lead conlribudon to lower Government Gulch was estimated 
at approximately 22.5 perceni. Other Smelter Complex sources accounted for less than 
10 perceni of the predicted lead levels at the other receptor zones. 
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• Hillside Sources - FDM predictions indicated that source areas on hillside slopes 
contributed approximately 26 percent and 16 percent of the total airborne lead 
concentrations at receptor sites in southeast and northeast Kellogg, respecdvely. The 
hillsides were predicted to contribute less than 10 percent of the total airborne lead in the 
other receptor zones. 

Dusts that are dispersed from the sources described above may ultimately be resuspended and 
redistributed lo other areas of the Site or offsite areas. 

Since completion of RI field investigations, an increase in Sile vegetative cover has been 
observed and measures have been taken to reduce potenfial fugifive dust generation that may 
result in an overall reduction of wind-blown contaminant transport. 

SURFACE WATER 

During,the RI, baseline and runoff surface water quality samples were collected from stations 
along the SFCDR, perennial tributary gulches, and other locafions throughout the Site. The 
collected data show that surface water entering the Site is of poor quality and is further 
degraded by a variety of inputs within the Site boundaries. Comparison of baseUne data 
collected by U.S. EPA during the early and mid-1980s with those cbllected during the RI 
indicate an overall improvement in the water quality of the SFCDR within the Site. 

The RI surface water data were compared with Federal Primary and Secondary Drinking-
Water Standards (DWS) and Aquatic Life Criteria (ALC; both Chronic and .Acute). Surface 
water transport pathways were quantified in the Rl Report in terms of combined m.etals 
loadings (CML) expressed in pounds per day (lb/day). CML v/as defined as the sum of the 
reported concentrations of arsenic, cadmium, cobalt, lead, and zinc mulfiplied by the 
volumetric flow rate and appropriate unit conversion factors. 

The DWS and/or Chronic ALC for lead, cadmium, and zinc were commonly exceeded under 
baseline flow conditions at stations upgradient and within the Site. Table 5-4 compares ALC 
to both low flow and high flow concentradons for zinc, cadmium, and lead at various 
locations. Maximum baseline cadmium, lead, and zinc concentradons recorded at Elizabeth 
Park upstream from the Site boundary were 0.015 mg/l, 0.057 mg/l, and .2.22 mg/l, 
respectively, whereas the maximum concentrations of those inetals reported at the downstream 
Site boundary were 0.017 mg/l, 0.188 mg/l, and 2.76 mg/l, respectively. In general, most 
constituent concentradons were higher during baseline low-flow conditions in late summer and 
fall than during higher flow conditions. During slorm runoff events, maximum concentrations 
of total arsenic, cadmium, lead, and zinc in the SFCDR at the western (downstream) Site 
boundary were 0.045 ing/l, 0.047 mg/l, 0.93ring/l, and 4.09 mg/l, respectively. Nearly all 
SFCDR runoff samples exceeded the DWS and Chronic ALC for cadmium, lead, and zinc, 
while arsenic concentraiions were generally below Chronic ALC and DWS levels. Increased 
metal concentrations in the rising limb of the discharge hydrograph were attributed to the 
scouring of metal-laden materials from the stream bed and other source areas during the inilial 
phases of runoff events. 
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I 

STREAM 

SFCDR 

1 . SFCDR 

SFCDR 

Government Gulch 

Milo Creek 

Grouse Creek 

Humboldt Creek 

Pine Creek 

STATION 
LOCATION 

Elizabeth Park (SF2) 

Valley (SF5) 

Below Pine Creek (SFS) 

Near Mouth (GG3) 

At Mouth (MC2) 

Above East Swamp 
(GCI) . 

Above West Swamp 
(GCI) 

Near Mouth (PC2) 

FEDERAL WATER QUALITY CRITERIA 
(chronic), mg/l 

aquatic life [100 mg/l hardness] 

liiiiii 

^BSStiBfi^SSSS^ 

LOW AND HIGH FLOW CONCENTRATIONS OF METAL 
CONTAMINANTS, 1987 - 1988 [Total, mg/l] 

^ ZINC 

LOW HIGH 

2.17 

2.52 

2.39 

5.92 

0.357 

0.086 

0.523 

0.110 

0.731 

0:936 

0.668 

3.8 

0.882 

1.38 

1.40 

0.071 

O.llO 

CADMIUM 

LOW HIGH 

0.015 

0.012 

O.OIO, 

0.293 

<0.002 

0.001 

0.004 

< 0.002 

0.005 

0.007 

0.006 

0.153 

0.005 

0.008 

0.007 

<0.004 

. O.OOI 1 

LEAD 

LOW HIGH 

0.012 

0.035 

0.039 

0.036 

0.061 

0.007 

0.005 

<0.019 

0.022 1 

0.021 

0.188 

0.022 

0.24O 

0.060 

0.025 

< 0.005 

0.0032 



Surface waler transport was identified as a major migration pathway for contaminants in the 
dissolved and solid phases within and exiting the Site. Although concentrafions of 
contaminants do not vary greatiy between the upgradient and downgradient Site boundaries, a 
combination of contaminant contributions and increased flow significantly increase the metal 
loadings leaving the Site. Baseline CML esfimates for the SFCDR at the western 
(downstream) Site boundary under low-flow conditions (September 1987) and under high-flow 
condifions (May 1988) were 959 lb/day and 7,200 lb/day, respectively. CML sources lo the 
SFCDR idenfified during the RI included the following: 

• Inflows from upstream of the eastern Site boundary. CML estimates ranged from 633 to 
3,420 lb/day; 

• Upper zone ground waler inflows in gaining reaches of the SFCDR. The esfimated net 
CML from ground waler to the river was 657 lb/day in September of 1987; over 400 
lb/day of this loading was estimated from seeps in the soulh bank of the SFCDR near the 
CIA; 

• Erosion, transport, and dissolufion of contaminants in. stream-bed and bank materials, 
contaminated soils, and material accumulations and residuals within the Site; 

• Perennial tributary streams impacted by mining, milling, or smeldng operations. 
Esfimated CML under baseline conditions were 1.96 to 68.7 lb/day for Milo Creek, 2.46 
to 67.7 lb/day for Bunker Creek, 2.02 to 101 lb/day for Government Creek, and 3.52 to 
153 ib/day for Pine Creek; 

• Discharges from the Page Pond and Smelterville wastewater treatment plants. CML 
estimates were 2.03 to 6.86 lb/day and 0.045 to 7.15 lb/day, respecdvely; and 

• Stormwater runoff from the Smeller Complex and hillsides was identified, as contributing 
large pulses of contaminants to the surface water system. Some of this runoff is routed to 
the CIA through drainage pipes and channels; however, a portion of the runoff from 
Government, Magnet, and Deadwood Gulches, MOA, Lead Smelter, Zinc Plant, and 
Phosphoric Acid/Fertilizer Plant enters Bunker or Government Creeks and ultimately the 
SFCDR. 

GROUND WATER 

A water well inventory indicates that a few residences rely on well water; most of the 
residences within the Site receive potable water from a municipal supply obtained from areas 
upgradient of contamination. Therefore, ground waler at the Site is generally not used as a 
source of drinking water, and industrial use of Siie ground water currently occurs infrequently. 
RI data indicate that the Site ground water has been contaminated by the previously described 
sources. Ground water quality data were compared with Federal Primary and Secondary 
Drinking Water Standards as a means of interpreting monitoring results and evaluating the 
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impacts of Sile contamination to the ground water system. CMLs for ground water were 
estimated as a means of assessing the relative contributions of specific source areas to the 
upper zone of the SFCDR Valley ground water system. RI data indicate that the DWS for 
cadmium and zinc were exceeded in most monitored areas of the upper zone; the cadmium 
DWS was exceeded near the east Site boundary, indicating an impact from upgradient sources. 
Exceedances of arsenic and lead in the upper zone were localized in the CIA and Page Pond 
areas. The DWS for cadmium was exceeded in lower zone ground water in the Kellogg and 
Smelterville Flats areas. The zinc secondary standard was exceeded in the lower zone in a 
small area near Portal Gulch and in the area from the mouth of Magnet Gulch to Pinehurst 
Narrows. 

Measured concentrations of arsenic, cadmium, cobalt, lead, and zinc in all monitoring well 
samples were averaged over four sampling periods. The maximum average values are 
summarized in Tables 5-5 and 5-6 as follows: 

|||;|-;i|i;||i| 

Analyte 

Arsenic 

Cadmium 

Cobalt 

Lead 

Zinc 

P.'-imary(l) 
and 

Secondary (2) 
DWS 
mg/I 

0 .05(1) 

0.005 (1) 

NS" 

0.005 (2) 

5 ( 1 ) 

-Maximum 
Average 
Cone." 

mg/l 

0.154 

0.539 

0.067 

0.403 

50.5 

Well 
Number 

GR-8 

GR-8 

GR-3 

GR-52U 

GR-60 

1 

Well Location 

SW Comer, CIA Middle Cell 

SW Corner, CIA Middle Cell 

North of CIA West Cell 

Concentrator Area 

SE Comer, CIA Middle Cell 

a Concentration data col leded from each nionitorinj; well during lhe Rl were averajied over four sampling periods. "Maximum 

Average Concentra t ion ' indicates the largest average concentralion noled for any ofthe wells sampled. 

b NS-. No Standard for Cohah. 
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Analyte 

Arsenic 

Cadmium 

Cobalt 

Lead 

Zinc 

Primary (1) 
and 

Secondary (2) 
DWS 
mg/l 

0.05 (1) 

0.005 (1) 

NS ' 

0.005 (2) 

5 ( 1 ) 

Maximum 
Average 
Cone. ' 

mg/l 

ND" 

0.307 

ND 

ND 

18.7 

Well 
Number 

GR-ILS/LD 

GR-ILS/LD 

Well Location 

Mouth of Govemment 
Gulch 

Mouth of Govemment 
Gulch 

a Concentration data collected.from each.m^>nitoring vyell during the Rl were averaged over four sampling periods. 

"Maximum Average Concentralion" indicatesthe largest average concenlration noted for any of lhe wells sampled, 

b ND: Not Detected During the Rl. 

c NS: No Standard for Cobalt. 

( : 1 

DWS for cadmium, lead; zinc, fluoride, and sulfate were exceeded in one or more monitoring 
wells in Government Gulch and olher wells in the Smelter Complex (See Table 5-7). The 
poorest ground water quality observed at the Site occurred in upper Government Gulch south 
ofthe Zinc Plant and was probably associated with leaching of metals from a former materials 
storage area. 

CMLs for ground water were eslimated as a means of assessing the reladve contributions of 
specific source areas to the upper zone of the SFCDR Valley ground waler system. The 
esfimated ground water CML at the western (downgradient) Site boundary was approximately 
208 lb/day based on September 1987 RI data. The sum of the CMLs entering the SFCDR 
Valley system from upgradient and from onsite sources was estimated at approximately 986 
lb/day. However, the surface and ground water systems in the SFCDR valley are linked by 
three identified gaining river reaches and two losing reaches. The net effect of these multiple 
losing and gaining reaches is a CML transfer from the ground water system to the SFCDR; 
this transfer was estimated at 657 lb/day based on September 1987 data presented in the Task 
3 Data Evaluation Report. 
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hMMs.:^:::mmmMm^ II 

Sample Location 

1 GR-IUS 

1 GR-IUD 

1 GR-ILS 

1 GR-ILD 

1 GR-32S 

1 GR-32D 

II GR-36 

. Drinking 
Water 

Standards 

Maximum Concentrations in mg/L 

Cadmium 

0.25 

0.462 

0.615 

0.086 

0.648 

0.008 

27.8 

0.01 (1) 

Lead 

< 0.025 

< 0.025 

0.017 

0.012 

0.451 

0.006 

0.017 

0.05(1) 

Zinc 

17.4 

24.1 

31.7 

\\.\ 

20.50 

0.347 

662 

5.0 (2) 

Fluoride 

10.9 

9.57 

4.74 

1.01 

1.09 

0.10 

0.698 

4.0(1) : 

Sulfate 1 

853 1 

917 1 

333 II 

279 1 

166 1 

94.1 

1350 1 

250 (2) 

1 (1) Denotes Primary Standards 

Q.) Denotes Secondary Standards 1 

Approximately 75.8 lb/day of CML was transported in ground water across the eastern Site 
boundary from upgradient source areas based on September 1987 data. The largest onsite 
ground water loading source was seepage from the ponded area of the CIA east cell through 
flotation tailings; the CML in this seepage was estimated at 683 lb/day. . Sile wide infiltrafion 
through jig tailings deposits was estimated to be the second., largest loading source at 168 
lb/day. Discharge from the Government Gulch tributary system to the upper and/or lower 
zones of the valley system was estimated at 14.5 lb/day, and all olher sources were each 
estimaied to contribute less than 10 lb/day lo the valley fill upper and lower zone aquifers. 
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6 SUMMARY OF SITE RISKS 

6.1 HUMAN HEALTH RISKS 

Risks to human health associated with exposures in the Non-populated Areas Site media were 
evaluated in the Human Health Risk Assessment (June 1992) (HHRA). This evaluation was 
third in a series of risk assessment efforts addressing both the Populated and Non-populated 
portions of the Site. All exposures for this Site were evaluated either as baseline or 
incremental. Baseline refers to exp)osure resulting from activilies common to all members of 
the resident population. Incremental exposures result from potentially high risk acuvities by 
some members of the local population or visitors to the area. Risk associated with baseline 
activities of the resident population were addressed in the RADER (October 18, 1990). 
Potential baseline exposures evaluated in the RADER included ingestion of residential surficial 
yard soils and house dusts, inhalation of particulate matter, and consumption of water from 
local public supplies. Incremental acfivities evaluated in the RADER included potendal 
consumption of local ground waler, ingestion of soils from severely coniaminated areas, 
extreme ingestion rates of soils/dusts by children (pica-types behavior), consumption of local 
fish and garden vegetables, and inhalation of outdoor airborne particulate matter during 
episodic high wind condldons. 

Unacceptable risk levels in the populated area were associated with several of these exposures. 
Actions addressing cleanup of residential soils, house dusts, and fugitive dusts were developed 
in the Residential Soils ROD and the 1991 and 1992 Administrative Orders. 

Risks associated wilh potential exposures in the Non-populated Areas were evaluated as 
incremental to assumed post-remedial baseline exposures in the Populated Areas. 

Contaminafion of Site media is extensive throughout the Non-populated Areas. Contaminants 
of concern in all media include anfimony, arsenic, cadinium, copper, lead, mercury, and zinc. 
Additional concerns may be expressed with respect to asbestos, cobalt, (PCB), and parficularly 
mercury compound exposures to workers in the abandoned industrial complex. Potential risks 
resultant from the latter exposures were nol quantified in the HHRA because they were 
detected only in localized areas within the individual complexes. 

Contaminated media in the Non-populated Areas include soils and dusts, sediments, surface 
water, air, and ground waler. The highesl contaminant concentrations are noted in residual 
material accumulation piles, buildings, and process facilities throughout the Smelter Complex. 

Ground-water and surface water contaminant concentraiions exceed drinking waler inaximum 
contaminant levels (MCLs) and aquatic life criteria (ALC) throughout many areas o\' the non-
populated areas. 
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Contaminant migration is ongoing throughout the Non-populated Areas. Airborne, surface and 
ground water, and mass movement pathways are all active and continue to redistribute residual 
metals across the Sile. 

Potential risks were addressed in two major categories including: 

• Risks associated with contaminant migration from Non-populated Areas sources into the 
residential portions of the Sile where the general population is exposed; and, 

• Incremental risks associated wilh direct contaci wilh coniaminated media by members 
of the population engaged in specific acfivities. 

With respect to human health issues, the most significant contaminant transport phenomena 
are: 

• 

e 

Airborne dusts that result in excess respiratory cancer risk from arsenic and cadmium, 
and redistribute particulate lead to residential soils and house dusts that are a source of 
excess lead absorption in the resident population. 

Contaminated ground water that exceeds MCLs and presents excessive carcinogenic and 
non-carcinogenic risk through potential ingestion of arsenic, cadmium, manganese, 
lead, and zinc. 

Surface water transport of dissolved metals and contaminated sediments that can 
redistribute lead and other metals to areas accessible by the local population. 

With resjject to direct contact with contaminated media, the most significant concerns are 
associated with exposures related to potenfial land use in the Non-populated Areas. Risk 
scenarios were evaluated for future residential, recreafional, and occupational use of the Non 
populated Areas. Both carcinogenic and (chronic and sub-chronic) non-carcinogenic risks were 
evaluated. The Non-populated Areas were divided into geographic sub-divisions for the 
HHRA analysis. Those sub-divisions were: 

Hillsides 
• Smelterville Flats 

Smelter Complex 
Mine Operations Area 
Page Ponds 
CIA 

Table 6-1 summarizes route specific carcinogenic risk for the baseline population. Incremental 
carcinogenic risks exceeding acceptable criteria were observed for arsenic in ground water, in 
soils for children exhibiting pica-type behavior in several areas, and for adult occupational 
scenarios in the industrial complex and other highly contaminated areas of the Site. 
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Unacceptable Chronic non-carcinogenic risks (i.e., those exceeding Hazard Indices (HI) of 1.0 
per U.S. EPA 1989) are summarized in Tabie 6-2. 

Sub-chronic non-carcinogenic risk was evaluated for lead exposures to children and pregnant 
women. For children a biokinetic modeling methodology was employed. That analysis 
identified soil lead levels exceeding 1000 mg/kg as a threshold cleanup level for residenfial 
soils (CH2M HILL 1991). Geographic sub-units of the Non-populated Areas were evaluated 
against the criteria as shown in Table 6-3. 

Summary risk assessment findings for future use scenarios for the Non-populated Areas sub-
units follow: 

• With respect lo potential residential development, some hillside areas remote from the 
industrial complex meet the soil lead cleanup criteria established in the Residential Soil 
ROD. No other areas were suitable for residenfial development at current contaminant 
levels. 

• Any portion of the Non-populated Areas not suitable for residenfial uses are also 
considered inappropriate for recreational development that would attract preschool 
children (e.g., picnic areas or playgrounds). 

• Regarding potential recreational activities, the majority of hillsides outside of the 
imniediate vicinity of the Smelter Complex are suitable for unrestricted activities under 
current condifions. The entire Smelterville Flats, Mine Operations Area, abandoned 
Smelter Complex, the adjacent hillsides, and gulches are currently unsuitable for 
recreafional activities for either children or adults. The most significant risks are 
associated with potential sub-chronic lead poisoning due to contact with contaminated 
soils, dusts, and sediments. Chronic non-carcinogenic disease could also result from 
continued consumption of surface waters during recreational activities. 

• With respect to potential occupational uses of the Non-populated Areas, women of 
reproductive age that may become pregnant are the population of concern. Common 
occupational activities by pregnant women could mOre than double prenatal exposures to 
lead in all areas except the general hillsides. Especially severe exposures could occur on 
a short-term basis within the abandoned complex, the CIA area, or the Mine Operation 
Areas. Within these latter areas, workers are potentially at-risk for bolh carcinogenic 
and chronic non-carcinogenic disease under a 35-year occupational scenario.; 

6-3 



iililiiiilM 

LOCATION CONTAMINANT INHALATION 
YARD SOIL 
INGESTION 

HOUSE 
DUST 

OTHER 
SOIL/DUST 

INGESTION INGESTION 

DRINKING 
WATER 

MARKET 
BASKET 

FOOD 

TOTAL 
ORAL 

TOTAL 
ALL 

ROUTES 

I 

Smelterville 

Keilofe'i!/ 
Wardner/ 
PaL-e 

Pinehurst 

BHckiiround 

Ar.senic 

Cadmium 

:.':.,̂ PM: .̂: ' 

Ar.senic 

Cadmium 

Arsenic 

Cadiiiiiiin 

Total 

Ar.senic 

Cadmium 

iW l - : ' 

7.8 X IO-' 

5.8 X 10 ' 

-iillillii 
3.8 X 10 ' 

1.8 X 10 ' 

liiiiiiii 
4;7 X 10 ' . 

1.4 X 10-' 

i;9!jt::to-';; 

4.1 X 10;'' 

5.7 X 1-0' 

i i i i iP:.ii: 

2 . 8 x 1 0 ' 5 . 7 x 1 0 ' 1 . 2 x 1 0 ' 8 . 1 x 1 0 - ' 8.6x10-' ' 1 .0x10- ' L l x l O " ' 

|;i;l|i:i|lii-'j.7jiiiyi|il^ 
2.2 x 1 0 ' 5.8 X 10 ' 9.5 x 10* 

1.3 X 10 ' 7.2 X 10;' 5.4 X 10"' 

' 1.3 X t p-' 7.2 x :;:t;0:|:; ; : | ; i i ; i i : : | i ^ 

5.1 X 10" 2.4 X 10' 2.2 x 10*. 

8.1 x 10' 

8.1 X 10 ' 

i8v:f;x^1i:Gl| ; ; 

8.1 X 10 ' 

Iillllli:;; 
8.6 X 10-" 

iiiiiiii 
8.6 X 10-" 

lillilil 
8.6 X 10-" 

l;|||:;ji||lP::ii!i:|il:||ip^ 
1.0 X 10-' : 1.1 X iQ-' 

9.6 X 10" 9.8 X IQ-" 

WMMiy* :;:;.i9;ii||||: 
9.6 X 10" 9.8 X 10" 

iilil;-:iili^-'la. ||̂ :;iiilii;|̂ ^^^ 

(a) Comaniinants and media for which risk is not estimated is due lo lack of an appropriate CPF and/or media concentrations from which intakes 
can be estimated. CPFs are available only for arsenic (oral and inhalation) and cadmium (inhalation only). 1990 value CPFs utilized. 

(b) Background carcinogenic risk associated with market basket foods was assessed using arsenic oral Cancer Potency Factor (CPF) found in 1989 
U.S. EPA-YEAST Tables and contemporaneous FDA estimates of ar.senic in food. A significant portion of arsenic intakes from the market 
basket is associated with seafood consumption, may be rapidly absorbed and excreted, and may not pose the same levei of risk as inorganic 
ar.senic imjestion. 
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Due lo arsenic exposures: Smelterville Residential baseline plus ground water consumption, HI _>_ 1 

i|ipiiiiliii; 

P:!^Mi^^iiy:tfW-i 

1 

Smelterville Flats baseline plus ground water consumption, HI > 1.9? 

CIA, Industrial Complex baseline plus ground waler consumption. Hi > 2..Slf' 

Mine/Mil l Area baseline plus occupational dust. HI > 1.0 

Lead Smeller baseline plus occupational dust, HI > 1.3 

Magnet Gulch baseline plus occupational diist, HI ^ 1.2 

. : • . • : . . • . • . . • • • : • • . • . , • . : • . • • : " • • ' . - ' . . • • • . • • • . . ; . . : • : . • • • • . • . • . - ' ' . . • 

A t i e x m s L . - -•:.•.'• - • ' •'-;••-";;•':•.•.•:•'.•••• 

Due to zinc (and lead* ) exposures : Smel terv i l le Resident ial baseline p lus g round water consumpt ion , H I ^ 2 

K e l l o g g / baseline plus g round wa ler consumpt ion , H I _>. I 

Wardner /Page Resident ia l .. 

Smel terv i l le Flats, C I A , baseline plus g round water consumpt ion , H I > 1 

M i n e / M i l l . Indust r ia l baseline p lus .ground water consump l ion , H I > 1 

fflSKSSiKifJfJsSiS;™;:;;*:™ fy:ii-m<t:f\-:-:<---------:fy-:y:::::. y: : : : ' - - - - -

Due to an t imony and copper Lead Smel ler baseline plus occupat ional dust , H I ^ 1 . 2 

exposures: Residential Areas none 

Smel terv i l le Flats. G I A , baseline plus g round water consi i f r ip t ion, H I > 4 

Industr ia l C o m p l e x ba.-ieline plus g ro tmd water consumpt ion , H I a 1 

i l i j j^a^l i jdysiuiyipj i i l i^ •j;:;:-..:;;;::;!;;;;;-;•:.;:..;:::•::• ;:S;̂  y 0 i : p : 0 : : : : : . , - fs}- : i - : :^ : ; - :9(mM--pi - -

Due to c a d m i u m and mercu ry (and Both Smel te iv i l l e and Kel logg/- . baiicline plus local garden pi-oducc consumpt ion , 

lead*) exposures: Wardner /Page Resident ia l H I ^ 1 . 3 - 1 . 4 

ba.selinc plus g round water consumpt ion . 

H I 2 . 3 . - ' i - 19 

Smel terv i l le Flats, C I A . baseline plus g round water consumpt ion . 

. - M i n e / M i l l . Indust r ia l H I > 3.0 - 131 ' . H I > 1 .S - 3.VX'' 

Smel terv i l le Resident ial baseline plus "p ica- type" behav ior , 

H I 2 . I-I - 1-3 

C I A Area ba.seline plus surface wa ler , H I > 2.4 

Lead SmeUer baseline p lus surface wa le r , H I > 3.6 

A c i d T a n k Farm baseline plus occupat ional dusts, H I & l . l 

Magne t G u l c h baseline plus occupat ional dusts. H I > l . l 

Government G u l c h baseline plus occupat ional dusts, H I > l . l 

Z inc Plant baseline plus occupat ional du.sts. H I > 1.0 

Reproduct ive. Problems-. 

D u c l o c o n l a c t w i i h i n a n g a n c . s e Smel te iv i l l e Flats. C I A , ba.-iclinc plus g round w a i c i . H I > 1 . 0 - 9 . 7 ' 

Indu.strial C o m p l e x baseline plus g round w a i c i . H I > l . . ^ - 2 . 6 ' ' 

Potential resident ial exposure 

'' Incrementa l occupat iona l exposure 

N O T E : "P i ca - t ype" bchav i t i r is asst>ciated w i th e.vlrenic soil and dusl ingest ion rales c.Kliihited by some cl i t ld'rei i ol" ages 2 ih foug l 

* Wh i l e an R t D is not avai lable lo r Ica i l . extreme Icatl exposur'cs can con l r ihu lc lo anctii i:t ,-nid renal disease. 
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Table 6-3 

Non-populated Areas Geographic Units 
Thai Exceed the Residential Areas SoiliLiead Acdon Level of 1000 ppm 

LOCATION 

HILLSIDES 

C lA-TAlL lNGS POND 

PHOSPHATE PLANT 

LANDFILL 

MINE DUMPS 

ACID TANK FARM 

LOWER GOVT. GULCH 

DEADWOOD GULCH & SLOPES 

PAGE POND SWAMPS 

SMELTER HEIGHTS 

CIA-GYPSUM POND 

S.FLATS NORTHEAST 

S.FLATS N.FLOODPLAIN 

CIA-SLAG PILE 

ZINC PLANT 

M/M-BOULEVARD 

S. FLATS IND.CORRIDOR 

UPPER GOVT. GULCH 

- M/M-CEN. TREAT. PLANT 

-J M/M ACTIVE MINE 

MAGNET GULCH 

LEAD SMELTER 

SOIL liEAD CONCENTRATIONS (ppm) 

mean 

1,015 

t,675 

1,752 

2,104 

2,977 

3,299 

3,641 

4,201 

4.302 

6,084 

6,112 

8,285 

10,672 

10.855 

17,605 

18,692 

18,867 

24,629 

36,369 

36,956 

48,796 

48,796 

extreme 

2.360 

13,400 

14,000 

2,730 

16,300 

73,200 

6,930 

37,400 

6,000 

104,000 

85.210 

15,900 

17,700 

29,100 

132,000 

79,500 

29,000 

133,000 

48,700 

242,000 

143,000 

178.000 

Source: Rl Data 
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Acute exposures representing an immediate threat to life and health could result from 
short-term exposures in the Smelter Complex or Mine/Mill Areas. While no specific 
criteria or thresholds have been idendfied in the two areas for short-term exposures it is 
nonetheless prudent lo avoid even minimal contact with the high contaminant 
concentradons exhibited in these locations. In these areas, exceedance of 10,000 mg/kg 
concentration levels (10 dmes the Populated areas cleanup level) for lead are common. 
Antimony, arsenic, cadmium, and mercury are also highly elevated. Excessive risk of 
acute toxic effects could also result from heavy metals and arsenic exposure in the CIA 
Area, the Smelterville Flats, and Hillsides adjacent to the industrial complex. (SAIC, 
1992). 

6-2 ENVIRONMENTAL RISKS 

Soil, sediment, surface waler, and ground waler within the Site exhibit elevated levels of 
antimony, arsenic, cadmium, copf)er, lead, manganese, mercury, silver, and zinc. Lack of 
vegetative cover over much of the Site has resulted in the loss of wildlife habitat and increased 
soil erosion. Concentradons of metals over large areas of the Site adversely impact both 
aquatic and terrestrial biota. 

Current levels of cadmium, lead, and zinc in surface water adversely affect resident 
populadons of benthic organisms, fish, and aquatic plant species. Acute and chronic ambient 
water quality criteria for these metals are substantially exceeded in the SFCDR. Low flow 
contaminant loading informadon in the RI indicates that approximately 700 lbs/day of zinc, 
eight lbs/day of lead, and four lbs/day of cadmium enter the SFCDR from within the Site. 

Average cadmium and zinc concentrations in the SFCDR within the Site exceed acute water 
quality criteria by approximately three and fifteen times, respecdvely . In addiuon, ciadmium 
and zinc upstream of the site (SF-2) exceed acute aquatic life criteria by approximately four 
and twenty-one times, respecdvely. In the Coeur d'Alene River at Cataldo, approximately ten 
miles downstream from the Site, cadmium and zinc exceed acute criteria values by about tWo 
and eleven dmes, respecdvely. Contamination upstream of the Site contributes to excessive 
metal loadings found in the river and are combined with metal loadings within the Site via 
surface waler runoff and ground water contamination. An environmentally significant threat 
exists to aquadc populations and trophic diversity in the Coeur d'Alene River as a result of the 
South Fork water quality. 

Although tolerant species of fish and benthic organisms appear to be re-establishing within the 
Site, toxicity tests on rainbow trout and water fleas conducted during the RI show that lethal 
conditions for less tolerant species currently exist in the SFCDR. Persistent containination in 
the SFCDR and natural processes such as erosion and flooding continue to alter water and 
sediment quality upstream, within the Site, and in the lower reaches of the Coeur d'Alene 
River. 
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Average concentrations of antimony, arsenic, cadmium, copper, lead, mercury, silver, and 
zinc in hillside soils exceed reference (background) concentrations by as much as 50 tinies for 
lead, 25 dmes for cadmium, and 12 dmes for zinc. These elevated levels are also a source of 
contaminalion in the surface water, ground water, and sediments and are potentially toxic to 
terrestrial biota. The following Table 6-4 shows soil toxicity reference concentrations that may, 
induce toxicological effects on plants, soil invertebrates, and small mammals; it also provides 
the approximate acreage that may exceed the reference levels. 

Estimaied intake levels for mice, deer, and waterfowl compared with toxicological reference 
values indicate that current arsenic and zinc levels in localized areas are likely to cause adverse 
effects in small mammals. Lead and silver levels are also expected to have sublethal effects on 
small mammals, while andmony, copper, and manganese concentrations in soil may have 
sublethal effects on less tolerant individuals. Figure 6-1 shows major Site areas where soil 
metal concentrations exceed projected toxic levels. Approximately 850 acres in the vicinity of 
the Lead and Zinc Smellers and 450 acres in Smelterville Flats have soil concentraiions 
capable of inducing adverse toxicological effects on plants, soil invertebrates, and small 
mammals. Olher localized areas of the Site have contaminant levels that could produce long 
term sublethal effects on such organisms. 

Waterfowl are pardcularly at risk of toxic effects from ingesdon of lead in soil and plants; 
however, waterfowl exposure within the Sile is limited by the general lack.of attracdve habitat. 
The assessment of lead hazards to waterfowl in the Coeur d'Alene River Basin are complicated 
by the ingesdon of lead shot. Impacts include documented periodic acute poisoning, as well as 
uncertain chronic effects such as enhanced susceptibility to disease, predation, and reproductive 
impairment. Tissue analyses detected elevated lead levels in all samples analyzed. 
Concentrations of metals in soil and sediments in some localized areas of the basin are similar 
to those found within the Bunker Hill Site; however, rnajor differences exist in their physical 
characteristics. Habitat differences between the Site and basin also obscure comparisons of 
similar risks. 

Impaired trophic communities and structural habitat exist throughout the Site and are especially 
evident by the barren and sparsely vegetated areas on the hillsides and flats. Elevated metal 
concentrations continue to disrupt the interacdon and interdependence between soil, plants, and 
lerre.slrial fauna, which are integral components in soil stability, wildlife habitat, food chain 
pathways, and nutrient cycling. 

Containination of localized areas alter species composidon and occurrence. Soil structure is 
deteriorated and the integrity of the organic matter and litter layers are severely reduced. The 
maintenance of biogeochemical processes and cycles are also altered. Water retention and 
erosion control by major water sheds are dysfunctional and can not moderate environmental 
extremes. 
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Table 6-4 

Soil Toxicity Reference Concentradons 
That May Induce Toxicological Effects on 

Plants, Soil Invertebrates, and Small Mammals 

Contaminants" 

Arsenic 

Cadmium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

Soil Toxicity Reference 
Concentrations' (mg/kg) 

Plants and Soil 
Invertebrates 

40 

20 

60 

1000 

5 

8 

500 

Small 
Mammals 

78 

1875 

1350 

2250 

. NA 

17 

1260 

Approximate Acreage'' 
Exceeding Minimum Reference 

Concemradon 

2500 

1000 

1800 

7800 

400 

800 

2500 
• 

a As described in the Ecological Risk Assessment 
b Includes acreage from hillsides, smelter complex area, and Smelterville Flats (north of higliway) 
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Terrestrial and aquadc communities, however, have exhibited some nalural succession, and 
several areas have demonstrated signs of recovery. An evaluation of ecosystem indicators at 
the Site show a capacity for adjustments and adaptation. 

Remedial actions al the Site can have a significant beneficial impact on the re-establishment of 
native terrestrial and aquatic communities within the Site and are expected to contribute to 
improvements to water quality in lower reaches of the Coeur d'Alene River. Establishment of 
vegetative cover in areas impacted by past mining, milling, and smeldng operations; control of 
wind and water erosion; and minimizadon of metals loading to surface and ground water will 
enhance recovery of the local environment. 

However remediation of the Sile will not restore the Coeur d'Alene Basin, as a whole, to a 
condition that existed prior lo the advent of mining in the region. Remediadon of the Bunker 
Hill Site is only one component of what will be a basin wide approach to addressing impacts 
from decades of mining, forestry, agriculture, and development in the Coeur d'Alene Basin. 

Recendy, federal, stale, tribal, and local interests have held discussions to build upon past 
efforts in understanding basin environmental problems in order to develop a Coeur d'Alene 
Basin Restoration Project. Successful efforts by these groups, coupled with remedial actions at 
the Site, have the potendal to enhance recovery of many of the environmental features of the 
Coeur d'Alene Basin that have been compromised over the past 100 years. 
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7 DETAILED DESCRIPTION OF ALTERNATIVES 

This proposed cleanup action involves the Non-populated Areas of the Site and those areas 
wilhin the Populated areas not covered under the Residential Soils ROD. These are areas that 
are typically used for many different activities and purposes. While it is important that the 
cleanup actions block or remove the routes by which people and organisms come in contact 
with contaminants, il is also important that the remedial actions allow for condnued growth of 
the community. 

Remedial actions selected must eliminate, or reduce to acceptable conditions, the routes by 
which people and environmental receptors come in contact with or are affected by 
contaminants in soil, dusl, and waler. It is also important that the remedial acdon not unduly 
interfere with resident or community acuvities during and afler the remediation process. The 
remedial alternatives were developed with these faclors in mind and with consideration given 
to present and andcipated land use activities. Insdtudonal controls that assure the integrity of 
remedial actions selected for the Site are an important component of all alternatives presented. 
Continued development of the area will be possible if undertaken consistent with remedial 
acdons specified in this ROD and managed through the Insdtudonal Control Program (ICP). 
Institutional controls were also an important component of the Residendal Soils ROD, (August 
1991). Previous public comment on the Residential Soils ROD indicaied that the community 
would only support an ICP if there were no costs to local cidzens or governments. 

To achieve an acceptable level of protectiveness, the remediai alternatives were designed to 
attain site wide and sub-area specific Remedial Action Objectives (RAOs). RAOs are general 
cleanup objecfives that are established early in the FS process to guide the development of 
cleanup altemadves. The selected RAOs reflect consideration of risk management principles 
and available information identifying contaminants, media of concern and potential exposure 
pathways. They represent preliminary judgements regarding acceptable exposures to site 
contaminants, from a variety of routes, that are adequately protecdve of huinan health and the 
environment. 

Biological monitoring is an important component of all alternatives with respect to evaluadng 
potendal impacts on environmental receptors. While each alternative includes extensive efforts 
to contain or manage contaminants posing an environmental threat, certain areas of the Site, 
particularly hillsides adjacent to the smelter complex, may have a potential lo impact sensidve 
species of plants and animals after implementadon of remedial actions. No specific soil 
cleanup goals (ARARs) have been established to evaluate risk to environmental receptors, 
however, the ecological risk assessment has developed soil toxicity reference concentrations 
which are intended to serve as an indicator of potential impact. 

While residual containination may pose a potential threat to environmental receptors al the Sile 
the FS determined that remediation of all hillside areas lo levels below soil toxicity reference 
contaminalion was infeasible. Habitat establishment was, however, determined to be bolh 
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feasible, and desirable, and is a component of all altemadves presented in the FS. As habitat 
is established, and environmental receptors are exposed to residual soil contamination, 
monitoring will be conducted to evaluate actual impacts to resident populations. 

RAOs are expected to be attained through achievement of remedial action specific performance 
standards. The reliance on performance standards for individual remedial actions is intended 
to provide a realistic measure of success for the sf>ecific actions propKJsed. They have been 
developed lo achieve overall cleanup objectives for the Site. Performance standards for the 
selected remedial actions are discussed in greater detail in Secdon 9.2. The performance 
attributed to other alternatives is discussed in detail in the FS and supporting Technical 
Memoranda. 

General response actions (GRAs) and technologies were selected and evaluated based on 
effectiveness, implemenlability, and cost in reaching their respective RAOs. Alternatives, or 
combinadons of remedial technologies, were then developed for each media and subarea. 
FinaUy, comprehensive site wide altemadves were developed to address the sile wide RAOs 
for the 'four principal site media: soil/source malerialsf'ground water, surface water, and air. 
As a result, the FS Report proposed four site wide remediadon alternatives. Except for the No 
Acdon Alternative which served as a baseline comparison altemadve only, all of the site wide 
alternatives are able lo satisfy, to varying degrees; the nine evaluadon criteria, (discussed in 
detail in Seclion 8), required by the NCP to be used when comparing various remediation 
alternatives. 

The proposed altematives have been described in the Proposed Plan as follows: 

Altemadve 1: No-Action 
Altemadve 2: Source and Institutional Controls 
Alternative 3: Source Controls and Treatment 
Altemadve 4: Removal, Source Controls and Treatment 

7.1 ALTERNATIVE I 
NO ACTION 

.Altemadve 1 is the No Action Alternative required for evaluation under the NCP. This 
alternative incorporates those removal actions and Orders already implemented or underway 
which were summarized under "Site History". The determinations made in the Residential 
Soils ROD have also been considered in the development of Site-wide remedial alternatives 
presented here. As a result of these response actions, transport of contaminants via surface 
water and air from various onsite sources have been reduced. Additionally, huinan exposures 
to soil/source materials have also been reduced in the Hillside, Smelterville Flats, CIA, ROW, 
and Smelter Complex subareas. Alternative 1 serves as a baseline for comparison and 
evaluadon of the other alternatives. 
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7.2 ALTERNATIVE 2 
SOURCE AND INSTITUTIONAL CONTROLS 

Altemadve 2, the Source Containment and Insdtudonal Controls Alternative, was developed as 
a potentially effective soludon to address Site-wide RACs, primarily through the use of 
containment (barrier) technologies. It is comprised of components that include 
containment/stabilization, drainage and erosion controls, and institutional controls. As 
compared to the No Action Alternative, Alternative 2 would further reduce the mobilization of 
contaminants via surface water and air and prevent human contaci. Active ground water 
controls are not included in this alternative; however, significant ground water and surface 
water improvements are expected over time due to source containment aspects of this 
alternative and the considerable efforts being undertaken lo establish vegetation on over 3,200 
acres of tiie Site which are currently eroding at excessive rates. 

7.3 ALTERNATIVE 3 
SOURCE CONTROLS AND TREATMENT 

Alternative 3, the Source Controls and Treatment Alternative, addresses the Sile wide RAOs 
by udlizing a combination of: source containment (in-place caps); selective source removal; 
drainage and erosion controls; innovative treatment of ground waler and surface water; 
trealment of selected source materials; and, institudonal controls. Alternative 3 was developed 
to utilize a combination of innovative and conventional engineering controls and treatment 
options with respect to ground water and surface water in particular. This alternative will also 
use cement-based stabilization to treat all Principal Threat materials (defined in Section 9.2.5) 
before they are contained when they are not recycled or reprocessed. This alternative would 
reduce and/or eliminate the mobilization of soil/source materials, surface v/ater, ground water, 
and air-borne dusts. 

7.4 ALTERNATIVE 4 
REMOVAL, SOURCE CONTROLS, AND TREATMENT 

Altemative 4 is the Source Controls and Removal Alternauve which relies upon: source 
removals with disposal in engineered repositories; treatment of ground- water and surface 
water; convendonal engineering controls; and insdtutional controls. This alternative is 
disdnguished from Altemadve 3 through its reliance on source removal and conyendonal water 
treatment technologies instead of innovadve treatment technologies. This altemadve would 
significandy decrease the impacts of soil/source, material contaminants and further reduce 
surface water, ground water, and air-borne contaminant transport. 

Each of the alternatives (except for the No Action Alternative) has been developed to 
specifically address huinan health and environmental concerns and has identified specific 
remedial actions for soils/source materials, ground waler, surface water, and air associaled 
wilh each of the subareas. Site wide subarea remedial action alternatives are presented in 
Table 7-1. These tables outline the remedial aclion components designed to address media-
specific and subarea contamination individually. They also delineate the combinations of 
actions comprising each specific sile wide remedial alternative proposed. Detailed descriptions 
of each subarea and sile wide remedial action alternative are provided in the Bunker Hill 
Superfund Site Final Feasibility Study Report (May 1, 1992) and associated Technical 
Memoranda. These documents are all available as part of the Administrative Record. 
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Subarea 

Hillsides 

Smetterville 
Flats 

iiiii 

|i:|iii:ii|ii;iij;;iiil|;iiii 
|i:i|s|irn5iiafg^;:;|||^ 

Remedial Actions 

Current actions in hillsides including contouring/terracing on barren 
areas and revegetation of areas with less than 50% cover. 

Erosion control structures and surface water treatment for sediment 
reduction in detention ponds in Deadwood, Magnet, and Government 
Gulches. 

Institutional Controls. 

Spot re-vegetation of areas with less than 50 percent cover within SO­
BS percent cover class. 

Surface armor or soil cover on selected mine waste rock dumps. 

Channelize upper Milo Creek. 

Enforce existing controls on access. 

Maintain existing fencing. 

Rock/vegetation barriers on truck stop and RV park. 

Revegetate as practicable; temporary dust control on unvegetated 
areas. 

Institutional Controls. 

Soil or rock barriers on exposed contaminated soils and tailings that 
cannot be revegetated. 

Remove selected jig tailings for South Fork Coeur d'Alene River 
channelization. 

Remove selected jig tailings as necessary for wetland and floodway 

construction. 

Construct ground water wetland upstream of Pinehurst Narrows (3A 
acres). 

Construct collected water wetland treatment system (74 acres). 

Construct floodway for South Fork Coeur d'Alene River. 

Collect upper zone ground water at western Smelterville Flats for 

wetland treatment-

Remove alt accessible jig tailings for onsite disposal in CIA. 

CoUect upper zone ground water at western Smelterville Flats for 
conventional treatment. 

;;i:-|iii:--̂ -

iiii i i i i i 
Alternatives 
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Subarea 

Central 
Impoundment Area 

Page Pond 

Remedial Actions 

Temporary dust control measures. 

Institutional Controls. 

Institutional controls to restrict access (fencing). 

Regrade, improve drainage and vegetate CIA dikes. 

Seal CIA tailings using soil or chemical agents. 

Permanent dust control through containment, soil/rock barriers and 
revegetation. 

Rock and/or soil barrier on A-A Gypsun Pond. 

Collection of upper zone ground water in CIA seep area for wetland 
treatment. . .- ' 

Close CIA, soil/clay cap, and revegetate after removal of Smelter 
accumulation materials from CIA for onsite disposal and emplacement of 
jig tailings from Smelterville Flats. 

Collection of upper zone ground water in CIA seep area for 
conventional treatment. 

Temporary dust control. 

Institutional Controls. 

Improve drainage and vegetate Page Pond dikes. 

Permanent dust control measures (soil/rock) on Page Pond. 

Rock or soil barriers on exposed jig tailings in West Page Swanp. 

Channelize lower Humboldt and Grouse Creeks. 

Move exposed jig tailings (up to 18 acres) in Uest Page Swamp to Page 
Pond. 

Regrade, soil cover and revegetate Page Pond tailings impoundment and 
dikes after emplacement of West Swamp jig tailings. 

Enhance existing wetlands in West Page Swanp using hydraulic controls. 

Alternatives 
1 2 3 A 
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^^^^^M 
Subarea 

Smelter Complex 

|ilii||iil||pii|||||iiil:-;i:;;; 

Remedial Actions 

Fire controls and annual structural inspection. 

Temporary dust control on material accumulation sites. 

Remove PCB transformers and PCB-contaminated soils. 

Repair or remove asbestos materials. 

Channelize and line Government Creek. 

Institutional Controls. 

Move material accuniulations and contaminated soils to engineered 
refjository. 

Demolish Lead Smelter and Zinc Plant structures in place and contain 
with soil/clay caps. 

Relocate Boneyard materials under Smelter Cap. 

Soil/clay cap on landfill. 

Reprocessing of principal threat and other recyclable materials to 
minimize the volume of materials which would be capped. 

Cement-based stabilization/fixation of the remaining principal threat 
materials, with disposal of treated materials under the Lead Smelter 
Cap. 

Place cut-off wall in upper Government Gulch to divert clean water 
away from contaminated areas; place cutoff wall in lower Government 
Gulch to collect ground water for treatment in tho coUected water 
wetlarvd. -•' 

Revegetate disturbed areas. 

Relocate A-1 Gypsum Pond to CIA. 

Relocate A-A Gypsum Pond to CIA. 

Place demolition debris from Smelter Complex buildings and structures, 
soils from under the structures, Boneyard inaterials, and landfill 
materials in an expanded engineered repository. 

Place cutoff wall in lower Government Gulch to coUect ground water 
for conventional treatment. 

-\::fiimi ̂ iiiiii 
Alternatives 
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Subarea 

Mine Operations 
Area 

Rights-of-Way 
(ROWs) within 
Non-populated 
Areas 

Rights-of-Way 
(ROW) within 
Populated Areas 

i^:-::::|;iiiii ijĵ iii?:;.:!;;;-^^ . 

iiii;iiiiifiSiijm§^r^^^^^ 

Remedial Actions 

Remove PCB transformers and PCB-contaminated soils. 

Repair or remove asbestos materials. 

Maintain fire controls and inspect structures annuaUy. 

Institutional Controls. 

Move material accumulations and source materials to engineered 
repository. 

Treat mine water, if discharging, in a CTP. 

Reprocess or treat principal threat material accumulations when 
appropriate and relocate remaining materials (such as those in the 
Boulevard Area) under the Smelter cap. 

Treat mine water, if discharging, in collected water wetland following 
conventional pretreatment. 

Cl-ean bui Idings. 

Channelize and line Bunker Creek. 

Treat Bunker Creek in coUected water wetland 

Maintain storm-drainage system and close mill settling pond. 

Install barriers consistent with land-use in remaining areas. 

Treat mine water, if discharging, in an upgraded CTP or new 
conventional treatment plant. 

• 

Temporary dust control on railroad ROWs and gravel roads. 

Enforce existing controls on access. 

Maintain existing fencing. 

Institutional Controls. 

Permanent dust control through containment, "hot spot" removal, 
soil/rock barriers and revegetation. 

Temporary dust control onrailroad ROWs, gravel roads, and undeveloped 
property in residential areas. 

Enforce existing controls on access. 

Maintain existing fencing. 

Institutional Controls. 

Permanent dust control through containment, soil/rock barriers and 
revegetation. 

During remedial construction, temporary surface sealer application on 
roads. 

Remove exposed source materials and tailings on ROWs. 

iiisis III 
Alternatives 
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Subarea 

Conmercial 
Buildings and 
Lots 

Residential 
Interiors 

Future 
Development in 
Non-populated 
Areas 

Remedial Actions 

Temporary dust control on commercial lots and undeveloped property in 
residential areas. 

Institutional Controls. 

Revegetate or cover exposed source materials and tailings on 
commercial lots. 

Educational programs to encourage interior cleaning in commercial 
buiIdings. 

Institutional controls on replacement of carpets, floors, and attic 
insulation. 

Provide onsite disposal site for soils excavated during future 
construction. 

Plug existing wells and provide alternate water supplies. 

Institutional controls on future development (including measures 
mandated in the residential soils ROD), access restrictions, and 
future land use practices. 

Remove exposed source materials and tailings on commercial lots. 

Continued blood lead monitoring. 

Provide HEPA vacuum cleaners for public use. 

Educational programs to encourage interior cleaning. 

Institutional controls/procedures for normal replacement of carpets, 
floors, and attic insulation. 

Plug existing wells and provide alternate water supplies. 

One time cleaning of residential interiors after completion of site 
wide remedial actions, if interior dust sampling program indicates 
that house dust lead concentrations exceed program objectives. 

Carpet removal and replacement after completion of site wide remedial 
actions. 

Existing development requirements. 

Institutional Controls. 

Remediation will occur to address current human health and 
environmental concerns. 

Remediation activities specific to conditions at future land-use 
locations will be implemented, as appropriate, as development occurs; 
the remediation activities will be consistent with in-place 
institutional controls and intended land use. 

Alternatives 
1 2 3 A 
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8 COMPARATIVE ANALYSIS OF ALTERNATIVES 

A comparative analysis of alternatives using each of the nine evaluadon criteria, as required by 
the NCP, is presented in this secdon. These criteria are set forth in Table 8-1. This analysis 
has been undertaken in a Iwo-dered fashion. First, an individual assessment was made of each 
alternative's ability to meet each of nine evaluation criteria delineated in the NCP. Secondly, 
a comparative analysis was undertaken lo determine the relative performance of the alternatives 
and to identify major trade-offs (i.e., the relative advantages and disadvantages) among them. 
The purpose of this analysis is lo identify the advantages and disadvantages of each altemadve 
relative to the olher alternatives. 

8.1 INDIVIDUAL ANALYSES 

8.1.1 Alternative 1: No Action 

The no aclion altemadve serves as a baseline to evaluate all other altemadves. While it 
incorporates all previous and planned response acdons taken at the Site, the No Action 
Altemadve fails to fully address contaminant pathways on a site wide basis. ARARs and site 
wide RAOs established to ensure protecdveness of human health and the environment are not 
met. Therefore, the no action alternative fails lo satisfy the regulatory threshold requirements 
of protecdon of human health and the environment, and com.pliance with ARARs. In addiuon, 
this altemative fails to utilize permanent and alternative treatment technologies, ranks poorly 
with regard to long-term effecdveness and permanence in reducing risk, fails to substantially 
reduce the toxicity^ mobility, or volume of hazardous waste associated with the Site, and is not 
considered short-term effecdve. Because it provides a baseline for comparison, 
implementability and cost are not considered. 

8.1.2 Alternative 2: Source and Institutional Controls 

The combination of engineering, source, and institutional controls proposed under Altemadve 
2 achieves the threshold criteria of protecdveness of human health and the environment. It is 
expected that this alternauve would meet ARARs and RAOs identified for soils and source 
inaterials as well as air. RAOs developed to protect environmental receptors will not be met in 
all areas of the Site in the near term; however, as discussed in the Ecological Risk Assessment; 
current wide spread habitat destruction limils actual exposure of environmental receptors to 
potentially toxic soil conditions.' Seepage reduction and control at the CIA, Page Ponds, and 
the Smelter Complex sources are expected to promote significant improvements lo Site wide 
ground water quality and to substantially achieve ground waler RAOs pertaining to onsite 
sources over time. Also, loadings reductions to surface water expected under this alternative 
would provide significant water quality improvement in the SFCDR and would substantially 
achieve surface waler RAOs pertaining to onsite sources. Offsite seeps and 



TABLE 8-1 

COMPARATIVE ANALYSIS OF ALTERNATIVES 

These a r e the evaluation criteria that are required by the NCP to use when comparing the various 
cleanup a l temat ives . 

1) Overall protection of human health and the environment: Addresses whether a remedy provides 
adequate protection and describes how risks posed through each pathway are eliminated, reduced, or 
controlled through treatment, engineering controls, or institutional controls. 

2) Compliance with federal and state environmental standards: Addresses whether a remedy will meet 
all of the applicable or relevant and appropriate requirements (ARARs) of other federal and state 
environmental statutes and/or provicie groimds for requesting a waiver. 

3) Long-term effectiveness and permanence: Refers to the magnitude of remaining risk and the ability of 
a remedy to maintain reliable protection of human health and the environment over time once cleanup 
goals have been met. 

4) Reduction of toxicity, mobility, and volume: Addresses the anticipated performance of the treatment 
technologies that may be employed in a remedy in terms of eliminating or controlling risks posed by 
the toxicity, mobility, or volume of hazardous substances. 

5) Short-term effectiveness: Refers to the speed with which the remedy achieves protection, as well as 
the remedy's potential to create adverse impacts on human health and the environment during the 
construction and implementation period. 

6) Implementability: Addresses the technical and administrative feasibility o f a remedy including the 
availability of materials and services needed to implement the chosen solution. 

7) Cost: Includes capital costs, operating and maintenance (O&M) costs (including Institutional 
Controls), and evaluates the cost-effectiveness of each altemative. 

8) State acceptance: Indicates whether the state concurs with, opposes, or has no comment on the 
preferred altemative. 

9) Community acceptance: Assessed following a review of public comments, both oral and written, 
received on the RI/FS and supporting technical memoranda documents. 

loadings and the:.widespread existence of jig tailings onsite may inhibit immediate compliance 
with certain ground water ARARs in some areas of main valley aquifer. Ultimate attainment 
of Federal Water Quality Criteria (FWQC) in the SFCDR, and Maximum Contaminant Level 
(MCL) and Maximum Contaminant Level Goals (MCLGs) promulgated under the Safe 
Drinking Water Act (SDWA) in portions of the valley aquifer system, will depend on the 
implementation and effectiveness of offsite programs to reduce or control contaminant transport 
and on the ability of onsite remedies to meet performance standards over time. Separate 
offsite programs lo restore the Coeur d'Alene River Basin are currently being formulated by a 
muld-disciplinary group of Federal, Slate, Tribal, and local governments in an effort to 
coordinate programs lo restore water quality in the Basin to its maximum beneficial use. 
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A contingent waiver for chemical-specific ARARs within the main valley aquifer system will 
be granted only after technical impracticability has been demonstrated, consistent with the 
procedure oudined in Section 10 of this ROD. All alternatives will rely on institutional control 
of water use to be adequately protecdve of human health. Five year reviews will be relied 
upon to evaluate the effectiveness of the selected remedy and compliance wilh ARARs. 

The overall long-term effectiveness of Alternative 2 is rated moderate based on the degree to 
which site wide RAOs are addressed, the degree to which the Principal Threats are reduced, 
the reducdon of risks lo humans, and the need to rely on long-term institudonal controls to 
achieve protectiveness for contaminants remaining onsite. Because Altemadve 2 does not 
propose treatment of Principal Threat materials, il does not meet the statutory preference for 
remedial actions that employ treatment technologies that significandy reduce the toxicity, 
mobility, or volume of hazardous waste. However, the removal and onsite containment of 
source materials contemplated under Alternative 2 would substantially decrease the magnitude 
of residual risk and provide long-term effectiveness by decreasing the volume of uncontrolled 
waste sources which can contribute to exposure pathways of concern. Capping and cover 
requirements contemplated under this altemadve would also contribute to a reduction in 
mobility of contaminants of concern. 

Altemadve 2 is readily implementable and would not result in excessive risk to workers or the 
community, if properly implemented; therefore, it is considered short-term effecdve. Total 
capital costs are esdmated to be $31.3 million, while O&M costs are esdmated at $11.5 
million. Total costs are significandy less than costs for Altemadves 3 and 4; but, the 
alternative does not provide comparable site wide improvements. 

8.1.3 Alternative 3: Source Controls and Treatment 

By combining containment, treatment, and insdtutional controls, Alternative 3 addresses all 
onsite pathways and is protecdve of human health and the environment onsite. In addition, il 
effecdvely contributes to improvements in downstream water quality. This alternative provides 
a high level of protectiveness, would minimize exposure pathways identified for soils, source 
material, and air, and would attain soil and air RAOs site wide for human health protection. 
RAOs developed to protect environmental receptors will not be met in all areas of the site in 
the near term; however, as discussed in the Ecological Risk Assessment, current wide-spread 
habitat destruction limits actual exposure of environmental receptors to potendally toxic soil 
condldons. As habitat onsite is re-established environmental receptors will be monitored to 
evaluate potential impacts. Actions specified in Alternative 3 are expected to have significant 
water quality benefits, limit direct exposure to the most contaminated soils onsite, and re­
establish vegetative cover over exposed areas of the Site. Although FWQC in the SFCDR are 
nol expected to be met in the near term. Alternative 3 adequately controls onsite sources to 
the river and substantially improves water quality and aquatic conditions bolh on and down 
gradient of the Sile. Most Site-wide surface and ground water RAOs are expected to be met 
under this alternative. However, certain chemical-specific ground water ARARs in the main 
valley aquifer may nol be achieved by onsite remedial actions. 
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As noted in Alternative 2, conditions for a condngent waiver for ground water are discussed in 
Secdon 10. Alternative 3 is expected to more rapidly achieve surface water and ground water 
ARARs onsite than Alternative 2, as it is expected to be more effecdve in controlling major 
contaminant sources. Acdon specific ARARs and ARARs dealing whh air and soil/source 
materials will be met wilh implementadon of this altemadve. Relevant and appropriate 
requirements of RCRA Land Disposal Restrictions (LDRs) for cement-based stabilization of 
Principal Threat waste are expected lo be attained. While LDRs for mineral processing wastes 
have nol been promulgated (and therefore are not applicable), U.S. EPA has determined that it 
is appropriate lo seek lo achieve the perceni reducdon goals, and or extract concenlralion 
criteria, set forth in the LDRs for immobilization of inorganic compounds. Treatability lests 
for cement-based solidification of one of the major Principal Threat waste material 
accumuladons onsite (the Copper Dross Flue Dust recently moved from Magnet Gulch to the 
Smeller Complex) indicates that attainment of percent reducdon goals based upon TCLP 
protocols? is likely; However, due to the varying solubilities of contaminants of concerns 
Ihrough a range of pH values U.S. EPA has determined that the acid leaching aspects of the 
TCLP lest protocol are nol appropriaie for wastes consolidated in the Lead Smelter Closure, 
and has elected lo design a stabilization mixture that will achieve LDR trealment goals at a pH 
reflective of actual onsite conditions. A rain water leach test has been determined to.be more 
appropriaie than an acid leach test. 

The overall long-term effecdveness of Altemadve 3 is expected to be high based on the degree 
lo which it addresses site wide RAOs and the reliability and permanence of the prescribed 
controls. Alternative 3 removes, controls, and/or treats significant contaminant sources and 
effectively addresses site wide RAOs. The toxicity, volume, and mobility of source materials 
available for transport is effectively reduced. Because Altemadve 3 proposes treatment of 
Principal Threats in soils and source materials, and treats ground and surface waters, it 
sadsfies the statutory preference for treatment of hazardous wastes. Short-term effecdveness is 
mitigated by moderate, but manageable, human health and environmental risks associated with 
contaminant removal, transport, and onsite disposal. 

Alternative 3 relies primarily on standard technologies which are readily implementable. The 
constructed wetland system may be considered innovadve at this scale of application. 
However, it is expected to perform effectively with adequate design and management. 
Management of;metals in the wetlands substrate (lower soils) may be required in the future; 
proper, ^design and O&M of the treatment system should mitigate potential problems. 
Altemadve 3 addresses human health and environmental concerns withoul significant threats to 
workers or the community and is considered short-term effecdve. Total capital costs are 
esdmated at $56.6 million; and, O&M costs are estimated al $11.1 million. Alternative 3 
provides considerably more improvements in site conditions than Alternative 2 for the 
increased cost. 
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8.1.4 Alternative 4: Removal, Source Controls, and Treatment 

Altemadve 4 addresses all pathways and is protecdve of huinan health and the environment. 
Site wide RAOs and ARARs for soils/source materials and air would be met for human health 
protection. RAOs developed to protect environmental receptors will not be met in all areas of 
the Site in the near term; however, as discussed in the Ecological Risk Assessment, current 
wide spread habitat destruction limits actual exposure of environmental receptors to potentially 
toxic soil conditions. Although ground waler ARARs in the valley aquifer system and FWQC 
in the SFCDR are not expected to be met in the near term. Alternative 4 adequately controls 
these pathways onsite and would substantially improve waler quality and aquadc conditions 
both onsite and down gradient of the Site, thus providing the largest practicable improvement 
in waler quality and aquatic conditions of the four alternatives. It relies to a moderate degree 
on institutional controls lo eliminate or reduce ground water and surface waler exposures and 
to ensure the long-term reliability and.effecdveness of other treatment and source control 
measures. 

Most Site wide ground waler and surface water RAOs are expected to be met under this 
altemadve. However, as was noted in Altemadves 2 and 3 specific conditions for a condngent 
ARAR waiver in the main valley aquifer are oudined in Secdon 10. Altemadve 4 is expected 
to be more successful in achieving ARARS onsite than Alternative 2, as it is more effective in 
controlling sources of ground waler and surface water contamination. Acdon specific ARARs 
and ARARs for air, soil/source materials will be achieved. 

The overall long-term effectiveness of this alternative is expected to be high based on the 
degree to which it addresses Site-wide RAOs and on the permanence and reliability of the 
prescribed controls. However, this effectiveness is tempered by the generation of potentially 
hazardous water treatment sludges over an indefinite dme period. RAOs would be addressed 
and Principal Threats in soil and source material reduced through reliance on removal, 
containm.ent and conventional water treatment. Loading reducdons to ground water, surface 
water, and air would also be realized. Altemadve 4 would significantly reduce the mobility of 
contaminants across the Site; however, only proposed water treatment remedial actions result 
in a reduction of volume or toxicity of contaminants. 

Due to its reliance on extensive removal acdons. Alternative 4;presents a higher level of 
potential human health and environmental risks and thereby negatively influences short-term 
effecdveness. These risks can be minimized by appropriate controls, but would require more 
intensive management compared to other alternatives. 

Implementability of this alternative is considered readily feasible based on its udlization of 
standard technologies. However, implementability concerns do exist because of the large 
scale removal to be undertaken. Total capital costs are estimated at $90.2 million, while O&M 
cosls are estimated al $87.9 million. 
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8.2 COMPARATIVE ANALYSIS 

The subsequent sections summarize a comparadve analysis of each of the nine evaluation 
criteria (Table 8-1) lo determine the relative performance of the alternatives and identify major 
trade-offs. 

8.2.1 Protection of Human Health and Environment 

Alternatives 3 and 4 provide superior site wide protection relative to Altemative 2, which 
provides a relatively large increase in protectiveness over Altemadve 1. Specifically, 
Alternative 2, 3, and 4 would all be prolective with regard lo soil, source, and air pathways. 
Alternative 2, however, provides adequate, bul comparatively less, protection and improvement 
of ground and surface water pathways than Alternatives 3 and 4 as il relies more heavily on 
institutional controls to control potenlial exposure pathways. Altematives 3 and 4 provide 
comparable net improvements and protectiveness site wide. All altemadves rely to various 
degrees on insdlutional controls lo be protective of Human Health & the Environment bolh in 
the near and long term. 

8.2.2 Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 

Altemadves 2, 3, and 4 meet ARARs idendfied for soils, source materials, and air as well as 
aclion specific ARARs. Whether or not any of the alternatives would meet groundwater 
ARARs throughout the main valley aquifer is uncertain. Contaminadon attributable to 
dispersed and largely inaccessible jig tailings throughout the river valley may make attainment 
of certain of these ARARs impracticable. Section 10 includes a discussion of the basis for 
making the technically impracticability determination and waiving chemical-specific ARARs in 
areas of main valley aquifer system continuing to exceed ARARs after successful 
implementation of the remedy and contingent measures. Institutional controls will continue to 
protect against utilization of the aquifer undl all Drinking Water Standards are met. 

With respect to the attainment of FWQC in site surface water, these ARARs are expected to be 
achieved in onsite tributaries to the SFCDR upon the successful implementation of remedial 
acdons specified in this ROD. The attainment of FWQC in the SFCDR has been determined 
to be beyond the scope of this ROD and is therefore not an ARAR for this acdon. Protection 
of the SFCDR from FWQC exceedances due to onsite sources, however, continues to be an 
objective of the remedial actions in this ROD. U.S. EPA is currently working with State, 
Tribal, and local government, as well as other federal agencies and local interest groups to 
develop and implement cleanup strategies for the Coeur d'Alene Basin which are expected to 
significantly improve water quality conditions both upstream and downstream of the Site. 

Five year reviews will be relied upon to evaluate the effectiveness of the selected remedy and 
compliance with ARARs. 
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RCRA LDRs (40 CFR 268) are not applicable to the udlization of cement-based stabilization 
of Principal Threat wastes in Alternative 3, since LDRs for mineral processing wastes are not 
scheduled for promulgation undl 1994. However, for the purposes of this acdon, percent 
reduction and/or extract concentration criteria goals of the LDRs will be considered to be 
relevant and appropriate for this treatment component of the remedial action. Treated 
Principal Threat waste would be consolidated within the Smelter Complex. 

8.2.3 Long-Term Effectiveness 

Alternatives 2, 3, and 4 are all effective and reliable remedies with respect to risks and 
conditions associated with onsite sources. However, Alternatives 3 and 4 provide additional 
improvements through treatment of surface and ground water. The treatment plant proposed in 
Alternative 4 would require more long-term maintenance than that anticipated under 
Alternatives. This may affect effecdveness in the long-run. 

In addidon, Altemadve 3 provides enhanced effecdveness reladve to other Alternatives through 
treatment of Principal Threat wastes. The removal of all accessible jig tailings in Alternative 
4 would increase the long-term effecdveness compared to Alternative 3. Altemadve 3 utilizes 
institutional controls and the constructed wetland ground water system to midgate the impacts 
of this contaminant source. 

8.2.4 Reduction of Toxicity, Mobility, Voiume, and Persistence through Treatment 

Other than treatment actions for sediment reduction in tributary sedimentation basins. 
Alternative 2 does not incorporate treatment as a component of the remedy. It therefore 
compares poorly with respect to the statutory mandate for treatment. Alternatives 3 and 4 
utilize treatment of ground and surface water to the same extent; and, both are considered 
adequate in utilizadon of appropriate levels of treatment in this regard. Additionally, 
Alternative 3 focuses on reprocessing/recycling or treatment ofthe Principal Threat materials 
from the Smelter Complex. Alternative 3 therefore goes further toward satisfying the statutory 
preference for reduction of toxicity. 

8.2.5 Short-Term Effectiveness 

Alternative.2 would be implemented in a.relatively short time frame and would not pose large 
short-term risks. Altemadves 3 and 4 would take approximately twice as long to implement as-
Alternative 2. Due to the greater volumes of materials handled, some short-term risks to 
workers and the community may be associated with excavation under Alternative 3, while 
substantially greater potendal risks, and time, would be associated with the more extensive 
excavadon efforts under Altemadve 4. The risk associated with Alternatives 3 and 4 can 
however, be managed with current construction and hazardous waste handling procedures. An 
example of these procedures would be dust control measures. 
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8.2.6 Implementability, Reliability, and Constructability 

Altemadves 2, 3, and 4 are implementable using standard construcdon/remediadon techniques. 
Long term monitoring efforts under Alternatives 2 and 3 may be greater than for Alternative 4. 
Alternative 4 would involve a sizable loss of developable land along the 1-90 corridor due to 
extensive tailings excavadon in Smelterville Flats and would necessitate obtaining onsite or 
near offsite landfill space to handle a continuing siream of treatment sludge generated by the 
waler trealment plant. 

8.2.7 Cost 

A summary of esdmated capital, O & M , and nel present worth costs is provided in Table 8-2. 
Alternative 2 is significandy lower in capital and net present worth costs, bul is also lower in 
overall long-term: effectiveness. Although Altemadve 3 is significantly lower in costs than 
Alternative 4, it provides comparable nel protection and provides substandal improvements due 
lo innovadve surface and ground water trealment methods and the udlization of 
reprocessing/recycling technologies. 

8.2.8 State Acceptance 

IDHW and U.S. EPA have worked together throughout the development of the Bunker Hill 
Superfund projecl. The State of Idaho concurs with the selection of Alternative 3 as the 
remedial action for the Site. 

8.2.9 Community Acceptance 

The results of the public comment period and the discussion during the Proposed Plan Public 
Meedng indicate that the majority of the community supports the proposed alternative. The; 
community expressed overwhelming desire to get the cleanup moving as soon as possible. See 
the Responsiveness Summary for additional details of community response. 

8.2.10 Tribal Acceptance 

The Coeur d'Alene Tribe has been participadng in the Site activities since 1990. The Coeur 
d'Alene Tribe in their letter of August 1992, to U.S. EPA condnues to express concern with 
the Proposed Plan for the Site. These concerns are addressed in the Responsiveness Summary 
Section. 

Individual concerns about various aspects of the Proposed Plan are responded to in the attached 
Responsiveness Summary. 
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TABLE 8-2 

SUMMARY OF COSTS * 

Alternative 
Number 

1 

2 

3 

4 

Capital 
Cost 

$ 

$31,278,000 

$56,571,000 

$99,589,000 

O & M 
Cost 

$ 

$11,547,000 

$11,096,000 

$87,929,000 

Total 
Cost 

$ 

$42,825,000 

$67,667,000 

$187,518,000' 

Present Worth Cost 
(5 % discount rate) 

$ 

$31,549,000. 

. $52,035,000 

$120,291,000 

* Costs do not include the cost of hillside work currently ongoing, the cost of additional planting in 
the 50 - 85% cover class on the hillside, and costs to remediate ROW, commercial buildings and lots, 
and residential interiors. However, costs do include demolition of the zinc plant and lead smelter tall 
stacks, which are not required by this ROD. The estimated costs for stack demolition are expected to 
be adequate to cover the majority of the costs not included in this table. The overall cost for the 
Remedial Action is consistent with the cost estimating guidelines in U.S. EPA RI/FS Guidance. 

8-9 



9 THE SELECTED REMEDY 

9.1 INTRODUCTION 

U.S. EPA and IDHW have selected Alternative 3 for cleanup of the Bunker Hill Superfund 
Site. This selecdon is based on the Administradve Record for the Site. These acdons, 
coupled with actions required in the Residential Soils ROD and U.S. EPA directed response 
acdons, constitute the Site wide remedial actions selected by the U.S. EPA and IDHW. The 
remedial acdons are developed to address the subareas RAOs as well as media-specific 
concerns in that subarea. 

9.2 REMEDIAL ACTIONS BY SUBAREAS 

Remedial actions specified below were presented in Table 7-1; however, this secdon provides 
a more thorough discussion of the selected remedy and includes performance standards for 
remedial acdons where appropriate. The discussion is presented in the following sections: 

• Hillsides 

• Smelterville Flats 

• Central Impoundment Area (CIA) 

• Page Pond 

• Smelter Complex and Mine Operations Area 

• Rights-of-Way (ROW) 

• Commercial Buildings and Lots 

• Residential Interiors 

• Future Development in Non-populated Areas 

• Constructed Wetland Treatinent Systems 

• Public Water Supply Considerations 

• Soil Action Levels 

• Operation and Maintenance 
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• Institudonal Controls 

• Monitoring 

• General Remedial Design Considerations 

9.2.1 Hillside Remedial Actions 

U.S. EPA is currendy overseeing implementadon of an Administradve Order on Consent 
(AOC) for Revegetadon and Stabilizadon of hillside areas wilhin the Site. This AOC was 
signed in October, 1990 by U.S. EPA, Gulf Resources & Chemical Co. and Hecla Mining. 
The AOC calls for the revegetadon of 3,200 acres of eroding hillsides having less than 50% 
cover wilhin the Site, contour terracing of sleep slopes to control erosion and increase 
infiltration, erosion control and sedimentation retendon structures, and control of waler and 
wind erosion of selected mine dumps. U.S. EPA approved workplan for Hillsides Stabilizadon 
and Revegetadon provide for achievement of 85% ground cover on exisdng barren hillsides 
within approximately 8 to 12 years. 

Zero gradient contour terraces are being constructed on the selected barren and sparsely 
vegetated hillside to the south, east, and west of the Smelter Complex. Sediment retention 
treatment basins are being constructed in the major tributaries within the Smelter Complex area 
for the purpose of reducing the suspended sediment/contaminant loadings in surface runoff to 
the SFCDR. These detention structures receive storm flo-\vs from Deadwood, Magnet, and 
Government Gulches. Addidonal details of the work to be performed are found in the AOC 
work plan v/hich is available in the Administrative Record repository at the Kellogg library. 
In addition to the revegetation actions specified on approximately 3200 acres in the Hillsides 
AOC workplan, U.S. EPA is requiring that severely eroding hillside areas having less than 
50% cover, within areas of greater cover (50%-(-), are also revegetated consistent with the 
methodology outlined in the AOC. The revegetation efforts apply to areas where there is a 
high potendal for contaminant transport and the net iinpact of planting access is not greater 
than the benefil. Specific areas to be added to the revegetation efforts will be determined by 
addilional .field investigations conducted during the Remedial Design phase; however, the 
additional,acreage is expected to be less than 500 acres. Additional emphasis is also placed on 
re-establishment of riparian habitat and stream corridor vegetation under this action, although 
establishment of- runoff filtering areas adjacent to stream corridors and drainage ways is an 
integral component of the Hillsides AOC. In general, efforts will be undertaken to establish a 
vegetated stream corridor of 100 feet width at a minimum. Specific plans for each stream 
corridor being remediated will be developed during Remedial Design in conjunction with 
development of Hillsides AOC workplans. Respondents to the AOC have established Test 
Plots to determine which revegetation strategies will be most effective on the hillside areas. 
The results of the test plots will be used to determine the best revegetadon applicadons. 
Monitoring of the performance and maintenance of erosion control measures and sedimentation 
structures will continue until revegetation efforts have been successful in controlling erosion 
and sedimentation of the hillside areas. Future work will be consistent with action taken to 
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date in accordance with the October 1990 AOC Detailed design and construction documents 
for hillside actions have been prepared as required by the.AOC and are available for review in 
the Administrative Record. Also included in the AOC work plans are site specific plans for 
closure of mine rock dumps identified as posing a direct contact or erosion hazard. 

In order to minimize conlacl between Milo Creek surface water and tailings and mine waste 
rock on the Milo Gulch floor, and reduce contaminant transport to the SFCDR as suspended 
sediment during runoff events, Milo Creek will be channelized and lined from the Wardner 
Waler System intake to the culvert which directs siream flow beneath Wardner and Kellogg. 
Lining of Milo Creek may also reduce recharge lo the Bunker Hill Mine workings. 
Operadon and Management plans will be developed during remedial design for aii hillside 
acdons in order to assure condnued effecdveness. 

9.2.2 Smelterville Flats 

Remedial actions for Smelterville Flats consist of acdons to conlrol migration of windblown 
dusl, minimize direct contaci risk, and control contaminant migration to surface and ground 
water. Consistent with olher remedial actions to treat contaminated surface and ground water 
at the Site, over 100 acres of jig tailings-contaminated alluvium will be removed from the 
northwestern portion of the flats adjacent to the SFCDR for the creation of constructed 
wedands for the treatment of surface and ground water; this material will be consolidated in 
the CIA. Addilional details on the conceptual design of this system are provided in the 
Constructed Wetland Technical Memorandum available at the Administradve Record 
repository. 

Along with the conslruclion of the wedands, a floodway with a protective dike will be 
constructed on the south side of the SFCDR. The floodway will be a minimum of 500 feet 
wide and the dike will be designed to protect Smelterville Flats and the wetlands treatment 
system from a 100 year, 24 hour storm event. Accessible tailings in those portions of the 
floodplain of the SFCDR being modified for floodway construction will also be removed and 
disposed of in the CIA. Addifionally, all exposed tailings along the banks of the SFCDR 
within the Site will be stabilized to prevent erosion, or removed for consolidation within the 
CIA. Remedial design for any modifications within the floodway, and all bank stabilization 
measures, will incorporate aquatic habitat considerations. Appropriate State and Federal 
natural resource agencies will be consulted in developing site specific habitat considerations. 
For example, stream corridor configuration and revegetation of river banks can be designed to 
maximize benefits to aquatic,resources. 

Implementation of these measures will result in improvements to ground water and surface 
water quality due to the removal of these materials to an area that will be resistant to 
infiltration and isolated from contact with ground water and surface water. t ) ' 

The jig tailings/alluvium mixture that will remain in Smelterville Flats will be capped with a 
minimum of six inches of soil to enhance revegetation efforts and minimize direct contact risk. 
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