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The Bunker Hill Superfund Site

➢What is a Superfund Site? 

• Also known as CERCLA for Comprehensive Environmental Response, Compensation and 
Liability Act.

• A Federal Law designed to clean up sites contaminated with hazardous substances and 
pollutants

• The Law enables the Environmental Protection Agency (EPA) to identify responsible 
parties and hold them liable for clean up expenses OR do the clean up themselves  where 
a polluter could not be identified or could not pay.



Site 
Location

➢ Second Largest 
Superfund 
Designation in 
the Country

➢ Covers 1500 
square mile area 
reaching from 
Spokane, WA to 
Montana



ICP Administrative Areas

Coeur d’Alene Lake

Lower Basin (OU3)

Box (OU1 & OU2)

Upper Basin (OU3)



• Mining began in the early 1880’s
• Area mineral rich in Lead, Zinc & Silver
• Became the largest and richest Silver producing 

region in the world

• Area is still known 
today as the Silver 
Valley

• Bunker Hill was the 
largest Lead and Zinc 
mine in the US



Each black “x” represents a mine or mill site



Site History
• Mining from 1880 –present day.

• Bunker Hill smelter operated from 1917-1981.

• 1973, largest child lead poisoning event in U.S. 
history.

• 1981 Smelter closure.

• 1983 BHSS listed on NPL.

• 1986 Emergency Removals/Intervention

• 1989-2004: Box Residential Clean up

• 1994-2000: Industrial Site Clean up

• 1995: Institutional Controls Program 
Established

• 2002: Basin ROD, Clean Up

• 2007: Basin Institutional Controls Program 
Established



Source Areas
• CdA Basin impacted by over 100 

years of mining

• Until  1968, 2200 tons/day of 
mine waste discharged to South 
Fork CDA River 

• Primary source areas  remain in 
the Upper Basin 

• Most adjacent to streams with 
imminent potential of mass 
wasting into surface water

• Estimated over 100 million tons of 
mine waste, including 2.4 billion 
pounds of lead, dispersed over 
1,000’s of acres



Osburn Tailings Dam 
1920

• Silver mining 
and milling in 
Upper Basin 
(“Silver Valley”)

• > 60 million tons 
of metals-
contaminated 
tailings 
discharged 
directly into 
rivers

• Direct tailings 
discharges -
1890s to 1968

• Downstream 
river sediments 
as high as 7% Pb
by mass



Mine and Mills Directly Discharged Waste Materials Into the Rivers & Streams



Widespread Contamination

• Communities utilized and built on top 
of contaminated sediments

• Heavy metals can be encountered at 
historic mine sites, across the flood 
plain, and along the banks of the 
Coeur d’Alene River and its tributaries

• Recreational activities can lead to 
substantial increases in lead uptake 
and absorption

• Contaminated material tracked home 
from un-remediated areas can lead to 
elevated lead levels in house dust 
creating an additional exposure 
source



Bunker Hill Company
Mining and Smelter Complex

• Produced 1/3 the 
nation’s lead, ½ the 
silver, ¼ zinc; 

• Idaho’s largest 
employer

• $1M/week payroll



Bunker Hill 
Smelter & 
Zinc 
Complex

1917: Lead Smelter 
began operating

1928: Zinc Plant 
Completed

1936: Cadmium Plant 
Installed 

1954: Sulfuric Acid Plant 
Constructed

1960: Phosphoric acid 
plant built



Bunker Hill 
Smelter

➢ Taller stacks were 
constructed in 1974 
to try and get the 
smelter emission to 
rise up and out of the 
valley. 

➢ 715 ft Lead smelter 
stack 

➢ 610 ft Zinc smelter 
stack



History
Airborne Pollution

Hillsides around the smelter

• Bunker Hill bought “smoke easements” for the 
areas most likely to be affected by the emissions. 
The company had rights to the air over 7,000 
acres of private land by 1940s

• Company built a solarium with ultraviolet lights 
to allows the workers and children in the 
community to get substitute light



History
Airborne Pollution

Kellogg 1958: looking NW



Airborne Pollution

➢ Bunker Hill Smelter was in operation from 1917-1981
➢ Sept of 1973 baghouse fire burnt through the smelter’s primary 

pollution control. This resulted in uncontrolled emissions. 
➢ Particulate emissions went from 10-20 tons per month up to 160 tons 

per month, containing 50-70% lead.
➢ In the 1970s blood lead monitoring began. 99% of children tested in 

1974 had a blood lead level of 40 µg/dL or greater (high of 164 µg/dL), 
average was 67.4 µg/dL.

➢ Smelter shut down in December of 1981



Additional sources



How do you clean this up?



Remediation
➢ Individual properties were sampled (Usually to a 

depth of 18”) 

➢ Contaminated soil is removed to prescribed depth
(Usually 6-12”) and replaced with clean materials

➢ Contaminants or native soils below the 12” depth 
remain on site.

➢ Thus creating a “barrier” of clean material

➢ If contaminants below the clean barrier sampled          
> 1000ppm Lead or > 100 ppm Arsenic a barrier fabric 
is installed to denote where the clean soils stops

Soils below this 12” barrier:  27,600 ppm Lead
1100 ppm Arsenic 



Work in Community Areas
• Property Remediation • Roads



Remedy of Partial 
Removals Requires 

Management 

Below the Barriers

2004 Residential 
Remediation Complete



Partial Removal Issues

• Contaminants left 
under homes

• Beneath 
pavement and 
concrete

• Behind Retaining 
walls

• Under decks



Institutional Controls (IC’s)
• How are we going to protect and manage this remedy?

➢ IC’s are “non-engineered instruments, such as administrative and legal 
controls, that help minimize the potential for human exposure to 
contamination and protect the integrity of the remedy.”

➢The Institutional Controls Program (ICP) was established under Panhandle 
Health District. Goals of the ICP are:

✓ Protect the Remedy

✓ Protect Public Health

✓ Assist with Land Transactions within the Site 
Boundary



Institutional Controls Program (ICP)
• The Institutional Controls Program (ICP) is a locally enforced set of rules and regulations 

designed to ensure the integrity of clean soil and other protective barriers placed over 
contaminants left throughout the BHSS.

• The ICP also provides education, sampling assistance, clean soils and gravels for small projects 
needing < 1 cubic yard, pick-up and disposal of contaminated materials produced by small 
projects, and permanent disposal areas for contaminated materials generated by projects site 
wide. 



Guiding Principals for Developing the ICP
• Institutional Controls must minimize inconvenience, cost and loss of 

land use options to local residents

• Institutional Controls utilize, to maximum extent practicable, existing 
control mechanisms and local agencies

• Institutional Controls must be self-
sustaining and minimize additional 
cost to local government, residents, 
or property owners



Getting it Started

• It was a 7 year process to create an ICP for the BHSS
• Took time to refine it and ensure it would be a right fit for this community

• Goal was to make it community involved process
• Meetings were open to the public 

• Public comments and suggestions were welcomed

• PHD worked closely with counties, cities, utility companies & districts and 
private contractors that would be directly impacted

• Presented to the State Legislature at the right time



ICP Management
❖What do we Regulate?

• Excavation & Grading Projects
• Barrier maintenance
• Contaminant Management & Disposal
• Contractor Licensing
• Building Renovation & Demolition

❖Property Disclosures
• Provide all federal and state required 

information to new property owners and 
potential buyers

• User friendly disclosure system for realtors, 
property managers and lending agencies

❖Education
• Educate the public and contractors on Health 

& Safety issues
• Teach everyone how to live safe with lead and 

other heavy metals
• All Contractors working in the site, must be 

trained and licensed by the ICP



Challenges
• Protecting the Remedy

• Fragile system
• Required to protect barriers in perpetuity

• Funding
• Settlement funds will be exhausted at some point
• Cities, residents and municipalities are tasked with 

maintaining the clean up, yet do not have the funding to 
do so 

• Disposal
• Limited land for disposal
• Managing those disposal sites

• Public
• Refusals
• Following Rules
• Complacency, insularity and over all defiant attitude of 

community

• Large Geographic Area to Oversee
• Have two full time inspectors, but thousands of acres to 

oversee
• Work Monday-Fridays, no inspectors on weekends
• Private property and inaccessible areas



Infrastructure and Economic Sustainability

• Unique clean-up with the 
residents and local governments 
taking on the responsibility for 
O&M of the remedy into 
perpetuity

• Revitalization of local economy 
and preservation of 
infrastructure is key to 
protecting the Superfund 
Remedy



Many Stakeholders Involved
• Citizens

• Coeur d’Alene Basin Commission

• States of Idaho, Washington

• Coeur d’Alene Tribe, Spokane Tribe

• Natural Resource Trustees

• Community leaders

• Panhandle Health District

US Forest Service
3 Counties

http://www.id.blm.gov/
http://www.ecy.wa.gov/ecyhome.html
http://www.epa.gov/cgi-bin/epalink?target=http://www.epa.gov/&logname=epahome&referrer=seal
http://www.usgs.gov/


Institutional Control Programs cross 
cultural work with Australia

https://youtu.be/7SgrrNoy30Q

https://youtu.be/7SgrrNoy30Q


Lead Health Intervention

• Panhandle Health District offers 
free year round testing through 
Shoshone Medical Center.

• Annual summer screening 
program for children and 
pregnant mothers.

• Education program for children 
and adults.

• Environmental consultations and 
follow-up testing are offered to 
individuals with elevated BLL.



Bunker Hill Box Average Blood Lead: 1974-2017 



2017 Blood Lead Summary Statistics: 
Box (age 0-6)

Total Number of Children (N) 124

Minimum (μg/dL) 1.4

Maximum (μg/dL) 13

Average (μg/dL) 3.5

Standard Deviation 2.2

Geometric Mean (μg/dL) 3.0

Geometric Standard Deviation 1.7

Number         Percentage

Children’s blood lead > 5  μg/dL 17 14%

Children’s blood lead > 10 μg/dL 5 4%

Children’s blood lead > 15 μg/dL 0 0%



2017 Blood Lead Summary Statistics: 
Box (other non-eligible children*)

Total Number of Children (N) 18

Minimum (μg/dL) 1.4

Maximum (μg/dL) 17

Average (μg/dL) 3.4

Standard Deviation 3.5

Geometric Mean (μg/dL) 2.7

Geometric Standard Deviation 1.8

Number         Percentage

Children’s blood lead > 5  μg/dL 1 6%

Children’s blood lead > 10 μg/dL 1 6%

Children’s blood lead > 15 μg/dL 1 6%

*age 7-14 years



2017 Blood Lead Summary Statistics: 
Basin (age 0-6)

Total Number of Children (N) 105

Minimum (μg/dL) 1.0

Maximum (μg/dL) 20

Average (μg/dL) 4.3

Standard Deviation 3.4

Geometric Mean (μg/dL) 3.5

Geometric Standard Deviation 1.8

Number        Percentage

Children’s blood lead >  5  μg/dL 23 22%

Children’s blood lead > 10 μg/dL 8 8%

Children’s blood lead > 15 μg/dL 1 1%



2017 Blood Lead Summary Statistics: 
Basin (other non-eligible children*)

Total Number (N) 7

Minimum (μg/dL) 2.1

Maximum (μg/dL) 5.0

Average (μg/dL) 3.3

Standard Deviation 1.1

Geometric Mean (μg/dL) 3.2

Geometric Standard Deviation 1.4

Number            Percentage

Blood lead >  5  μg/dL 1 14%

Blood lead > 10 μg/dL 0 0%

Blood lead > 15 μg/dL 0 0%

*age 7 -14 years



Contributing factors to higher numbers 

• 2017 screening was 4 weeks later in the summer, leads to increased 
exposure time.

• Record high temperatures lead to increased recreation along un-
remediated areas of CDA Basin.  Especially the South Fork.

• Precipitation was well below average increasing dry dusty conditions.

• Overall participation increased.  Significant increase in individuals 
making over $40,000 participated.

• Changing demographic of individuals raising children.  Many were 
unaware if their yard had been remediated or that they were living in 
a Superfund site.



Recreation



Bad Habits



Identified Sources

• Disturbed Barriers

• Strong recreational link

• Occupational 

• Antique jewelry

• Lead based paint products



Public Health Signs



New Signage



Play Clean Brochure



Trail of the Coeur d’Alene’s 



Recreation Posters
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Then & Now



Questions???

1990

2016


