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Iron King / Humboldt Smelter and Vicinity

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

Smelting Copper and Lead
1890 Predesessors
1906-1937
Biggest Production 1914-1923
Other Operations 1940s, 1950s, 1960s



The Superfund Process at the Simplest Level

Understand It
Investigate it

What are the 
Options for it?
How do they 
Compare?

What Risk
Does It 
Pose?

Selection:
Make an 
Informed 
Decision

Consider 
Input

Design the 
Cleanup Action 
and Carry it Out

Public Involvement



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.

Process for simpler, more urgent residential soils cleanup

Decide Do the 
Cleanup
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Design and 
Remedial 
Action

EPA designs and carries 
out the cleanup.

Removal
Action

EPA carries out 
the cleanup.

Action
Memo

EPA decides on and 
authorizes a cleanup.

Less 
Time 
Need

More 
Urgent

Less 
Complex

Superfund Process… and How We Broke It Into Two Parts

Proposed 
Plan

Public
Comment

NON-
RESIDENTIAL

RESIDENTIAL
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Iron King Mine / Humboldt Smelter Superfund Site
Completed Residential Yard Removal Actions
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The focus is now turning to…

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:  Easily in Air, Water, Soil

They can REACT Once in the Environment

WHY ARE TAILNGS A PROBLEM?

Air Water Soil

Acid Mine
Drainage

LOTS of WATER



Mineworks
Waste Rock

Main 
Tailings 

Pile

Upper 
Gulch

Mine Waste 
Drainage

Middle Gulch
Vegetation

Smelter 
Tailings

Tailings 
Flood
Plain

DAM
Lower 

Tailings

Dross 
Waste

Slag
Waste

The Various Pieces That We Need Solutions For



…From the Operating Days  - 45 to as much as 120 years ago
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The Iron King Mine 1940 - 2018

1940195319641970

BLOWOUT

2003 2018



1940
1953

Much More Tailings in Swale
Tailings Pond has BLOWN OUT
More Tailings in Flood Plain

The Smelter Property 1940-2003 (after Humboldt Smelter)

1964

Even More Tailings in Swale
Flow into Tailings in Flood Plain
Tailings from Mine Apparent

DROSS STARTS TO SHOWS UP

1970

DROSS SHOWS UP

19732003 2018



Mineworks
Waste Rock

Main 
Tailings 

Pile

Upper 
Gulch

Mine Waste 
Drainage

Middle Gulch
Vegetation

Smelter 
Tailings

Tailings 
Flood
Plain

DAM
Lower 

Tailings

Dross 
Waste

Slag
Waste

Exploring the Iron King Mine Main Tailings Pile



Exploring the Main Tailings Pile



M
ain Tailings Pile Investigation

Surface Sample

Boring 15 ft or less

Boring up to 108 ft

CPT boring up to 125 ft

Groundwater 
Well to tailings 
bottom or 
bedrock

Surface water 
sampling



Mineworks
Waste Rock

Main 
Tailings 

Pile

Upper 
Gulch

Mine Waste 
Drainage

Middle Gulch
Vegetation

Smelter 
Tailings

Tailings 
Flood
Plain

DAM
Lower 

Tailings

Dross 
Waste

Slag
Waste

Exploring the Upper Gulch and Mine Waste Drainage



Flood Plain

Tailings Pile Blowout
Flowpath 1964

Exploring the Upper Gulch
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ulch Investigation

Boring up to 108 ft
Surface Sample

Boring 15 ft or less
Surface water 
sampling

Groundwater Well to tailings 
bottom or bedrock



Mineworks
Waste Rock

Main 
Tailings 

Pile

Upper 
Gulch

Mine Waste 
Drainage

Middle Gulch
Vegetation

Smelter 
Tailings

Tailings 
Flood
Plain

DAM
Lower 

Tailings

Dross 
Waste

Slag
Waste

Exploring the Middle Gulch
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Mineworks
Waste Rock

Main 
Tailings 

Pile

Upper 
Gulch

Mine Waste 
Drainage

Middle Gulch
Vegetation

Smelter 
Tailings

Tailings 
Flood
Plain

DAM
Lower 

Tailings

Dross 
Waste

Slag
Waste

Exploring the Smelter Tailings Swale



Exploring the Smelter Tailings Swale~
 



Mineworks
Waste Rock

Main 
Tailings 

Pile

Upper 
Gulch

Mine Waste 
Drainage

Middle Gulch
Vegetation

Smelter 
Tailings

Tailings 
Flood
Plain

DAM
Lower 

Tailings

Dross 
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Exploring the Great Tailings Flood Plain



GREAT TAILINGS FLOOD PLAIN

BROKEN BERM

SMELTER TAILINGS SWALE

To Mine

Mixed smelter tailings, mine tailings, sediments
DAM

Smelter Tailings Blowout

Narrow Canyon

High 
Plateau

Exploring the Great Tailings Flood Plain



G
reat Tailings Flood Plain &

Sm
elter Tailings Sw

ale Investigation
Surface Sample

Boring 15 ft or less

Boring up to 108 ft

CPT boring up to 125 ft

Groundwater 
Well to tailings 
bottom or 
bedrock

Surface water 
sampling

High 
Smelter 
Plateau

Smelter 
Tailings 
Swale

Former 
Tailings 
Waste Berm

Great 
Tailings 
Flood Plain



Boring Investigation: Mapping What’s Under the Ground



Mineworks
Waste Rock

Main 
Tailings 

Pile

Upper 
Gulch

Mine Waste 
Drainage

Middle Gulch
Vegetation

Smelter 
Tailings

Tailings 
Flood
Plain

DAM
Lower 

Tailings

Dross 
Waste

Slag
Waste

Exploring the Smelter, the Dross, the Slag



Exploring the Smelter, the Dross, the Slag



Dross Waste 
(Gray)
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Sm
elter Dross and Slag Investigation

Surface Sample

Boring 15 ft or less

Boring up to 108 ft

CPT boring up to 125 ft

Groundwater 
Well to tailings 
bottom or 
bedrock

Surface water 
sampling



Mineworks
Waste Rock

Main 
Tailings 

Pile

Upper 
Gulch

Mine Waste 
Drainage

Middle Gulch
Vegetation

Smelter 
Tailings

Tailings 
Flood
Plain
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Lower 

Tailings

Dross 
Waste

Slag
Waste

Exploring the Dam and Lower Gulch



Exploring the Dam and the Lower Gulch



Criteria for Comparing 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



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 Stability

Control Erosion and Drainage

Channel Water

Prevent Infiltration of Rainwater

Don’t Form Acid Mine Drainage

Consider 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



MTP Upper Tier

MTP Lower Tier

NAI Ops

Former 
Mineworks & 

Processing
Rear Mine 
Waste Pile

Former 
Glory Hole

Waste 
Rock 
Pile 

(WRP)

South of MTP 
Open Chaparral Land

R

R

Contaminated
Soils

Mine Spoils
And Shafts

North of MTP 
Open Chaparral Land

Small 
Tailings Pile
Remediated



Upper 
Chaparral 

Gulch

Mine Waste 
Flow Path and 
Blowout Path Middle 

Chaparral 
Gulch

DAM

Tailings Flood 
Plain(TFP)

Smelter 
Blowout

Lower 
Chaparral 

Gulch

Agua Fria 
Tailings

Smelter 
Tailings Swale 

R

Dross/
Pyrometallurgical 

Operations
Loose Slag

Solid Slag

South Smelter 
Plateau

Elbow Tailings

R

R



Upper 
Chaparral 

Gulch

Mine Waste 
Flow Path and 
Blowout Path Middle 

Chaparral 
Gulch

DAM

Tailings Flood 
Plain

Smelter 
Blowout

Lower 
Chaparral 

Gulch

Agua Fria 
Tailings

Smelter 
Tailings Swale

R

Dross/
Pyrometallurgical 

Operations
Loose Slag

Solid Slag

Smelter Plateau

Elbow Tailings

R

R



Examples of Covers on Mining Materials



TURF REINFORCED MAT)

Examples of One Type of Engineered Channel



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





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

Soils cleaned up in 2017 action – No restrictions

Soils cleaned up in 2017 action –
Warning barrier (snow fence) is in place in some locations –
Some soil contamination above action levels remains below 1 foot depth

Soils cleaned up in previous removal actions (2006 or 2011) –
No restrictions

Soils cleaned up in previous removal actions (2006 or 2011) –
Warning barrier (snow fence) is in place in some locations –
Some soil contamination above action levels remains below 1 foot depth

Soils are contaminated at some locations –
Property access for cleanup was denied by owner.  No cleanup occurred.
Property access for any sampling denied by owner.  
Contaminant levels on property are not known.  However, the property lies in 
smelter rail pathway which was contaminated at all locations to north and south.

Properties not shaded were sampled or screened 
and determined not to require cleanup.   (Exception: 
yards in the Chaparral Gulch)
EPA sampled or screened almost 600 properties 
during its investigation.

Notes:
 Only contaminated areas within a yard were 

excavated, not necessarily the whole yard.
 Warning barrier (snow fence) was placed only 

in those portions of a yard where deep 
contamination remains, not necessarily over 
the entire excavation.
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