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Previously…



Iron King / Humboldt Smelter and Vicinity

1910 -1970
Zinc, Copper, Lead, Gold, Silver
Biggest Production 1940s-1950s

Smelting Copper and Lead
Late 1800s Predesessors
1906-1937
Biggest Production 1914-1923
Other Operations 1940s, 1950s, 1960s



Mine Wastes and How they Move

Mine Tailings
Waste Rock
Dross
Slag
Mixed up Tailings, 
Sediments & Soils

WHAT WAS 
LEFT BEHIND?

They are TOXIC : High levels of arsenic and lead

They can MOVE:  Water, into Soil, in Air

They can REACT Once in the Environment

WHY ARE TAILNGS A PROBLEM?

LOTS of WATER



UPPER GULCH

MIDDLE GULCH

GREAT TAILINGS 
FLOOD PLAIN

SMELTER 
TAILNGS SWALE

DROSS
SLAG

DAM

IRON KING MINE 
MAIN TAILINGS PILE

Tailings 
DAM
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Former Smelter
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Iron King Mine / Humboldt Smelter Superfund Site
Completed Residential Yard Removal Actions

31 Properties in 2017
12 Properties in 2011
7 Properties in 2006
-----------------------------
50 Properties TOTAL
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EPA obtains 
public input, then 
selects a cleanup 
option.

Record of 
Decision

EPA studies and 
compares
Cleanup options.

Feasibility Study

Investigate Study the
Options Decide

Do the 
Cleanup

Process for complex parts of site such as the mine pile, tailings & dam

Remedial 
Investigation &
Risk Assessment
EPA investigates the 
contamination, where it is,
and the risks is poses.
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SS Remedial 
Design and 
Remedial 
Action

EPA designs and carries 
out the cleanup.

Superfund Process

Proposed 
Plan

Public
Comment



Tonight’s Update

EPA’s Action on Dust Control

Actions on Site Accessibility and Keeping Kids Out

Fencing and Signage

Getting to Final Cleanup: Update on Cleanup Options

Naturally – Occurring Arsenic in Private Drinking Water Wells



Dust Control



Dross – And Dust in High Winds



Area at Smelter with Dross



Application of Posi-Shell R



Application of Posi-Shell R



Site Access, Children, Fencing and Signs



Routes of Smelter Access



Smelter Physical and Chemical Hazards



Routes of Tailings Pile Access



EPA Outreach

3EPA Iron King Mi1ne / Hlumbo,ldt Sme,lter 
U _S_ Env i ronmenta l Prntect ion Agency • Reg ion Q • San Franc i sco , GA • October 20tQ 

Ke,ep Children Away from Form1er Smelter and Mine Properti,e 

-1,x U111i1_~ i;:i c~ Emirnn=ntJ.l Prnta.-tio11. 

A~ Unrted States 
EnY1ronmenlal Protection 
Agency 

News Releases 

News Releases from Region 09 

Search EPA.gov 

CONTACT US SHARE 0 0 ® @ 

EPA warns residents to stay away from the Iron 
King Mine tailings pile and Humboldt smelter 
10/03/2019 

Contact Informat ion: 



Fencing



Solid Slag – Challenges to Fencing



Degraded or Absent Fencing at the Tailings Pile



New Superfund 
Site Signage

~-------45 "-------~ 

~Q~Cl 
ofEnvironmentaJ Quality~ 

United States 
Environmental Protection Agency 

Iron King Mine/ Humboldt Smelter Superfund Site 

This area contains mine tailings from the former Iron King Mine. These orange
colored tailings contain the metals arsenic and lead at levels that may pose a risk 
to hu man health. 

The U.S. Environmental Protection Agency is responsible for invest igation at this 
federal Superfund site. 

Environmental Questions? 

For more Information please 
contactEPA'shotlineat 
(800)231-3075. 

Report Suspicious or Criminal Activity: 

Yavapai County Sheriff 
(928) 771-3260 or 
In an emergency dial 911. 



New Superfund Site Signage



New Superfund Site Signage - Smelter



New Superfund Site Signage – Mine Tailings Pile



Getting to the FINAL Cleanup



Superfund Process, Feasibility Study and Cleanup Alternatives

Remedial
Investigation &
Risk Assessment
What is the problem?

Where is contamination and 
what risks does it pose?

Obtain public input, then
select a cleanup option

Record of 
Decision

What are the cleanup 
options to address the 
problem?

How do they compare?

Feasibility Study Remedial 
Design and 
Remedial 
Action

Investigate
Look at 
Options

Decide Do the 
Cleanup

Proposed 
Plan

Public
Comment



Putting Together Cleanup Alternatives:
Factors and Goals in Mine Tailings Cleanup

Blowing 
Dust

Toxic 
Exposure

Acid Rock 
Drainage

Infiltrating 
Water

PROTECT people and animals

CREATE STABLE SLOPES

CONTROL EROSION

CHANNEL THE WATER

STOP INFILTRATION of Rainwater    
Don’t Make Acid Mine Drainage

Future LAND USES?

Goals

Slope and 
Stability

Erosion /
Washing Downstream Move it or cover it where it is?

What kinds of cover?

Is there enough cover material?

Where does the repository go?

Is there enough repository space?

Is existing environment preserved? 

What future land uses?

How would it look?

Questions



UPPER GULCH

MIDDLE GULCH

GREAT TAILINGS 
FLOOD PLAIN

SMELTER 
TAILNGS SWALE

DROSS
SLAG

DAM

IRON KING MINE 
MAIN TAILINGS PILE

Tailings 
DAM
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Groups of Alternatives

Alternative Group 1

Alternative Group 2

Alternative Group 3



Overview of Cleanup Alternatives for the East Side of Highway

Alternative 1:  Do Nothing

Alternative 2: Build a channel in 
all of Chaparral Gulch and cap 
outside the channel

Alternative 3: Remove all waste 
in flood plain up to the dam

Alternative 4: Remove all waste 
in ALL of Chaparral Gulch

Middle Gulch

Smelter 
Tailings

Tailings 
Flood
Plain

DAM

Lower 
Tailings

Dross 
Waste

Slag
Waste

Mine Waste 
Drainage



Where Might Removed Wastes Go?

Middle Gulch

Mine Waste 
Drainage

Tailings 
Flood
Plain

Smelter 
Tailings

Dross 
Waste

Enough Space in Repository?

Enough Cover Material Available?

Ability to Transport?

Costs and Other Concerns?



Repository: Where Might Removed Wastes Go?

R

R

R



Naturally-Occurring Arsenic 
In Private Drinking Water Wells



Natural Arsenic in Private Drinking Water Wells

Studies 
showing 
arsenic is
more toxic

We drink 
water 
every day

Arsenic is 100% 
bioavailable
in water

It  can cause
cancers 

after years 
of drinking

If you don’t 
test, you will 
never know



Natural Arsenic in Private Drinking Water Wells

ARSENIC
VEIN

Arsenic is naturally-occurring in rock in mine country

Arsenic levels can vary by area, by street, or even yard to yard

NO government oversight of private well water.  It is up to the 
well owner

TEST PRIVATE WELL WATER – ideally 6 
months apart, and confirm in a few years

The drinking water standard is 10 
micrograms per liter (parts per billion)

If arsenic is elevated, install in-home water 
treatment system for arsenic



EPA Contacts

Jeff Dhont
Remedial Project Manager / 
Environmental Scientist

(415) 972-3020
dhont.jeff@epa.gov

Yolanda Sanchez
Community Involvement 
Coordinator

(415) 972-3880
sanchez.yolanda@epa.gov





Superfund Process, Feasibility Study and Cleanup Alternatives

Threshold Criteria Balancing Criteria Modifying Criteria

Remedial
Investigation &
Risk Assessment
What is the problem?

Where is contamination and 
what risks does it pose?

Obtain public input, then
select a cleanup option

Record of 
Decision

What are the cleanup 
options to address the 
problem?

How do they compare?

Feasibility Study Remedial 
Design and 
Remedial 
Action

Cost
Implement

-ability
Short-Term 

Impacts 
of Cleanup

Reduction of 
Toxicity, 

Mobility &
Volume

Long Term
Effectiveness &

Permanence

Protectiveness
Of  Human Health 
and Environment

Compliance 
With Other

Environmental 
Laws

Community
Acceptance

State/Tribal
Acceptance

Investigate
Look at 
Options

Decide Do the 
Cleanup

Proposed 
Plan

Public
Comment



Warning Barrier



Former Smelter
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Iron King Mine / Humboldt Smelter Superfund Site
Completed Residential Yard Removal Actions

Deferred

I. 

I 
I 



Access Agreement and Property Plans
Preparation
Excavation and Removal
Confirmation Samples
Warning Marker (Snow Fence) if Necessary
Backfill & Compaction
Restoration of Features

What Did the Removal Action Entail?

Soil with elevated lead/arsenic

Excavation only where necessary

Clean Soil



What

Soils deeper than marker still had 
contamination at target depth

Focus:  Keep soils below marker from ending up 
on the surface

What We Did

Protocol

Sent letters to owners with protocol

Visited Town officials to inform them for 
permitting and public notice

Where, Mostly

Along former rail corridor into Smelter

Just north of the smelter

Where tailings or elevated soils were imported

Warning Barrier



What is a Coal Gassification Plant (Manufactured Gas Plant)?

What

Localized plants that produced NATURAL GAS from coal, coke, water and heat

Gas was piped for use in industry, street lighting, home heating, etc.

When and Where

Late 1800s/very early 1900s before widespread centrally generated electricity

Mostly larger cities with significant population to make gas pipeline 
infrastructure cost-effective

Wastes

Coal Tars

Polycyclic Aromatic Hydrocarbons



There is no indication today of such a plant or MGP wastes

Historical Documents show ELECTRICITY Only
Historical documents indicate “Electric Plant” and “Power: Elec w/Steam”

Smelter had rotary belt stationary plants for plant and the local town

Such electricity was typically produced by steam from coal or oil

Very inefficient & unlikely MGP would be built just to provide electric power only

Historical Documents make no mention of GAS PRODUCTION or GAS LINES
Sanborn maps and Certificate of Necessity show no gas plant or distribution lines

Highly unlikely that Sanborn maps would not show an MGP or gas lighting plant

Population of 1000 (1907) very unlikely to warrant installation of MGP gas 
lines and infrastructure.

MGP would be a big deal to the community – yet extensive news/articles 
search for 1880-1920 for Humboldt found NO mention of MGP in Humboldt 
throughout this period.  This same search showed numerous articles for MGP 
in Phoenix and Nogales, for example

Research into Possibility of Manufactured Gas Plant at the Smelter
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