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Proposed Cleanup Alternative at a Glance

The Problem

Decades ago, the former Iron King Mine and former
Humboldt Smelter left behind mining wastes including
mine tailings and other types of wastes (see box on page
8). Some wastes are present in large piles and deposits
that are exposed to the elements. Other wastes have
washed into major water drainages and threaten to move
into the Agua Fria River. Periodic powerful storms move
wastes downstream. These wastes and contaminated
soils contain arsenic and lead at levels that can pose a
health threat to people and wildlife.

Summary of EPA’s Proposed Solution

EPA proposes to excavate most wastes, including mine
tailings, other types of waste, and contaminated soils,
and move them to two on-site waste repositories. A
waste repository is a stable and permanently capped
holding cell that keeps waste in and water out, so people
and wildlife can no longer be exposed to wastes. The
existing pile of tailings at the former mine property
(covering 62 acres and rising up to 100-feet high)
would be engineered and constructed as the first
waste repository. Site wastes from the former mine
and surrounding areas west of Arizona State Highway
69 (Highway 69) would be moved into this repository.
A second waste repository would be built in a natural
depression on the property of the former smelter

(this location could change if EPA encounters design

Figure 1. The Superfund Process

limitations to placing the repository in the depression).
Mine wastes in the Chaparral Gulch drainage and at the
former smelter east of Highway 69 would be moved into
this repository. Overall, wastes currently spread over a
wide area would be consolidated into a smaller, more
compact space that is permanently capped. The cleanup
action would require safely moving large volumes of
contaminated materials (e.g., mine wastes and soils)
for at least 9-12 months. Both repositories would be
regularly inspected and maintained in the future to
ensure they continue to be effective.

This cleanup action would remove the threats to human
health and environment by permanently encapsulating
the IKM-HS Site wastes in stable, maintained repositories
so that people and wildlife cannot be exposed to

them. The cap on the repository would prevent water
from entering the wastes and moving them further into
drainages or into the river. After the cleanup action,

most of the high, flat plateau at the smelter property
could be usable for purposes such as a park or historical
interpretive trail.

EPA has performed three time-critical removal actions for
existing residential areas. This has removed the majority
of the human health risk from exposure to residential
soils. As part of this cleanup action, additional cleanup
of residential yards would take place. This is discussed in
the sections that follow.




Site Background

Setting

The IKM-HS Site is located in the town of Dewey-
Humboldt (pop. 4,455) in central Arizona, which is
situated on State Highway 69 about 80 miles north

of Phoenix, Arizona and 80 miles south of Flagstaff,
Arizona. There is a legacy of mining and smelting in
this area that was formerly called the “Big Bug Mining
District.” The town lies in a broad segment of the
Agua Fria River valley southeast of Prescott Valley
and east of Prescott. The Chaparral Gulch, a major
drainage connecting the Bradshaw Mountains to the
Agua Fria River, passes into the town from the west.
There are portions of the IKM-HS Site on both sides of
Arizona State Highway 69. The former mine is located
immediately west of Highway 69, and the former
smelter lies about a half-mile east of Highway 69.

Figure 2. Major Site Areas

Geologic Setting

More information on the geologic setting can be found
in Section 5.4 of the Rl and Section 1.2.1.4 of the FS.
Lonesome Valley is part of a structural basin formed
by vertical displacement along high angle faults. The
basin fill consists of Tertiary volcanic and
sedimentary rocks that were deposited on
Precambrian metamorphic

basement rocks. A veneer

of Quaternary alluvium

occurs within active

drainages. Very shallow

groundwater is present

in these deposits under

the Chaparral Gulch.

The Hickey formation is

subdivided into upper,



middle, and lower members in the IKM-HS Site
area. The upper member of the Hickey formation is
a sequence of overlapping alluvial fan deposits that
are exposed over a wide area of the site. The middle
member of the Hickey formation consists of basaltic
flows, ash, and cinders that commonly occur at the
base of the unit. The lower member of the Hickey
formation consists of poorly sorted conglomerate
with discontinuous gravel layers cemented with

a calcareous matrix. Most of the shallow aquifer
monitoring wells at the IKM-HS Site have well
screens into the Hickey formation. Most of the deep
monitoring wells have well screens in the underlying
Precambrian bedrock formation Quaternary alluvial
deposits occur within the active river channels in the
area.

Site History and Characteristics

The major areas of concern of the IKM-HS Site can
be seen in Figure 2. It was designated as a Superfund
Site on the “National Priorities List” in 2008. The
Site is complex and contamination is present in many
different environments. Affected media include solid
wastes (such as tailings); soils; and surface water.

The contamination at the IKM-HS Site is the result
of two historical industrial operations: the former
Iron King Mine and the former Humboldt Smelter. A
brief site operational history can be seen on Figure 3.
These operations left behind millions of tons of mine
and smelter wastes, including mine tailings, dross,
and slag. These wastes have contaminated soils and
surface water drainages. Both the former mine and
smelter are located on the Chaparral Gulch, a major
drainage that passes into Dewey-Humboldt from the
west. The Chaparral Gulch drains from tributaries in
the mountains west of the IKM-HS Site and empties
into the Agua Fria River on the east side of the site.
The gulch is ephemeral, which means it has water
during storms and extended wet periods but is
otherwise dry.

The Mine.

Between the early 1900s and about 1970, the former
Iron King Mine extracted and processed rock ores of zinc,
silver, lead, and gold. The mine was operated during most
of this period by Shattuck Denn Mining Company. It was
one of the largest silver and zinc mines in Arizona, with
miles of underground mineworks to depths of over 3000
feet. The mine operations left behind a pile of 4.3 million
cubic yards of orange mine tailings up to 100 feet high,
with high levels of arsenic and lead. Tailings are a waste
that remains after the crushing and concentrating of
mine ore. They can be powdery when dry and paste-like
when wet. The tailings waste was disposed in ponds held
in by dikes. These eventually merged into a single very
large pond that dried out, leaving the pile. Over time,
tailings washed into the Chaparral Gulch and flowed
downstream toward the Agua Fria River. Today, tailings
mixed with alluvium carried from the mountains remain
in the gulch. This material is subject to erosion when
fast-moving storm water picks up material and moves it.

In the late 1970s and early 1980s, a company acquired
and sold tailings at the mine property as a fertilizer called
Ironite. This continued until sales were halted due to the
high levels of arsenic in the product.

The Iron King Mine, 1903—1905.

Humboldt Smelter operations in 1906.




View from Iron King Road looking up at the 3.5 million-
cubic yard mine tailings pile.

Former brick Humboldt Smelter stack and
converter flue building on the smelter plateau.

Side of Iron King Mine tailings pile as seen from the north.

The ADEQ dismantled the remaining Humboldt
Stormwater retention basin on the lower tier of the mine smelter stack in 2022 as it was unsafe and
tailings pile. attracting people to a contaminated area.
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The Chaparral Guich.

As stated, the Chaparral Gulch has received wastes from
both the mine and the smelter. Waste mine tailings from
the mine washed into the Chaparral Gulch from the west
and migrated down the gulch toward the smelter. Farther
downstream, the tailings at the smelter property were
dumped into a pond in a depression on the property. At
some point, the dike/berm in the pond that was holding
back the tailings failed, releasing tailings into Chaparral
Gulch. The date of this failure is not known; however, an
analysis of successive available aerial photos indicates it
occurred between 1940 and 1953.

The tailings from the mine mixed with tailings from the
smelter in an open flood plain in the Chaparral Guich. A
25-foot-high concrete dam holds back wet tailings at the
downstream end of the flood plain. It is unknown who
built the dam or its original purpose. Some water drains
through and under the dam downstream toward the Agua
Fria River. At certain locations, the river quality in the
river exceeds water quality standards, indicating the site
has an impact on the river.

Regulatory History

Major elements of the IKM-HS Site regulatory history can
be seen on Figure 3. From 2002 through 2004, EPA and
the ADEQ performed preliminary assessments and site
inspections at the former Iron King Mine and Humboldt

Figure 3. Site Operational and Regulatory History

Smelter properties under CERCLA, the Superfund law.
In 2006, EPA completed an “expanded” site inspection.
These initial site inspections informed EPA'’s decision
to include the combined Iron King Mine - Humboldt
Smelter Superfund Site on the National Priorities List of
Superfund Sites in 2008.

EPA performed the comprehensive RI, a study of the
nature and extent of contamination at the entire site, in
four phases beginning in 2008. A preliminary draft RI
report was issued in 2010. EPA performed extensive
additional investigation in 2011-2014 and issued

the final Rl report in 2016. Between 2016 and 2021
EPA conducted a FS which assembled, evaluated and
compared remedial alternatives for the IKM-HS Site.

EPA performed three removal actions to clean up yard
soils in residential areas of the IKM-HS Site in 2006,
2011 and 2017. More information about these removal
actions is provided below. In 2019, EPA performed
another removal action where a product called Posi-
Shell was applied on top of the waste dross in the former
smelter operations area on the north end of the smelter
plateau to prevent wind-blown transport of dross.

The Posi-Shell is intended to be temporary pending a
permanent response action. The product is a mixture
of earthen materials and polymers that seals the dusty
material under a crusty layer. At that time, EPA also






The Nature and Extent of Contamination

The IKM-HS Site has contamination extending to many
distinct environments, each with its own characteristics.
As previously mentioned, the primary areas of concern
are shown in Figure 2. Figure 4 shows volume and
concentration values pertinent to the nature and extent
of contamination for most of these areas. Table 1 also
shows information in tabular form. Certain areas, such as
the monolithic slag, do not appear in the table, however
do appear in Figure 4. The dam located on Chaparral
Gulch is shown for context.

Nature of Investigations

While EPA sampled for a wide range of other metals
and contaminants during the investigation, the primary
contaminants of concern found at this site are arsenic

Figure 4. Contamination Levels in Site Areas
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and lead. The IKM-HS Site contains more than 6.4 million
cubic yards of wastes and contaminated materials that
pose risks to human health and the environment.

In 2016, EPA completed the Rl and issued a three-
volume report. The Rl evaluated sampling data, technical
analyses, and other information to define the nature and
extent of contamination. It addressed all areas of the IKM-
HS Site, including both non-residential and residential
areas.

The Rl also calculated the risks to human health and
ecological health posed by the IKM-HS Site. The human
health risk assessment (Rl Section 9) and the ecological
risk assessment (Rl Section 10) is further discussed on the
following page.
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