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Although I’m sure that some of you have these rules memorized from previous 
CLU-IN events, let’s run through them quickly for our new participants.  

Please mute your phone lines during the seminar to minimize disruption and 
background noise. If you do not have a mute button, press *6 to mute #6 to unmute 
your lines at anytime. Also, please do NOT put this call on hold as this may bring 
delightful, but unwanted background music over the lines and interupt the seminar. 

You should note that throughout the seminar, we will ask for your feedback. You do 
not need to wait for Q&A breaks to ask questions or provide comments. To submit 
comments/questions and report technical problems, please use the ? Icon at the top 
of your screen. You can move forward/backward in the slides by using the single 
arrow buttons (left moves back 1 slide, right moves advances 1 slide). The double 
arrowed buttons will take you to 1st and last slides respectively. You may also 
advance to any slide using the numbered links that appear on the left side of your 
screen. The button with a house icon will take you back to main seminar page 
which displays our agenda, speaker information, links to the slides and additional 
resources. Lastly, the button with a computer disc can be used to download and 
save today’s presentation materials. 

With that, please move to slide 3. 
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Today’s seminar is the second in the webinar series launched by Technology 
Innovation and Field Services Division in June 2012 as part of its new CLU-IN 
Mining Sites Focus Area. The webinars are intended to serve as a source of 
relevant and current information on the environmental issues associated with active, 
closed, and abandoned mining sites, as well as the technologies available for 
treatment.  

Our webinar today will focus on the treatment of mining-influenced water. We will 
begin with a presentation by Dr. Courtney Young, who will highlight some of his 
work on acid rock drainage remediation at the Berkeley Pitlake site in Butte, 
Montana. Next, we will hear from Brent Means about AMDTreat, a tool developed 
by the U.S. Office of Surface Mining, the Pennsylvania Department of 
Environmental Protection, and the West Virginia Department of Environmental 
Protection to estimate cost of abatement for water pollution caused by acid mine 
drainage. After that, I (Michele Mahoney) will discuss a mining-influenced water 
treatment technology case study at EPA, where we are working to identify and 
evaluate mining-influenced water treatment technologies being employed at both 
active and abandoned mining sites. Dan Bench will wrap up our webinar today with 
a presentation on the issue of PCBs at mining sites, discussing PCB environmental 
hazards, identification, hidden sources to look for, potential liabilities, and what to do 
when PCBs are found. 

With that, let’s move to the next slide and begin our webinar. 
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Don’t  let this be you upon discovery of PCBs in your mine. 



91 

PCBs are man made chemicals 

PCBs due to their stability, insulating properties, and fire resistance, found many 
industrial uses. 

The PCB molecule can occur as one of 209 different congeners. 

Different congeners contain different combinations of chlorine atoms on the PCB 
molecule.   

Monsanto Corporation marketed mixtures of PCB congeners as Aroclors until 1977. 

Aroclors mixed about 50/50 with trichlorobenze were marketed as trade name 
dielectrics for transformers.   

Examples:   Pyranol  made by General Electric 

   Inerteen  made by Westinghouse  

  Clorextol  made by Allis-Chalmers 
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Manufacture was voluntarily discontinued by Monsanto in 1977. 

PCB-containing equipment is still in service.  A common misunderstanding of the 
regulations is that PCBs are no longer in electrical equipment because 
manufacture was prohibited in 1978.  However, the regulations authorized 
continued use as dielectrics in electrical equipment for the useful life of the 
equipment.   

Examples:  Dielectrics in  transformers  

   capacitors 

   fluorescent light ballasts 
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Mineral oil transformers can be contaminated with PCBs.  Leaking transformers on 
the middle left.  Very large transformers like those on the right have been observed 
in iron ore mills near Lander, Wyoming. 
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PCB capacitors contain pure Aroclor.  Note the PCB mark on the capacitor left from 
a surface facility at a coal mine in Utah 
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Mine power center with large PCB capacitors awaiting disposal at a Utah coal mine 



96 

Fluorescent light ballasts manufactured prior to 1978 contain PCBs 

A thimble sized capacitor embedded in the potting compound contains pure Aroclor 

A large percentage of ballasts have regulated levels of PCB in the potting 
compound 
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Any cable with liquid or damp insulation inside is likely to contain PCBs. 
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A place you feel safe from PCBs and wouldn’t expect to find them just above 
Telluride, Colorado.  But around the corner a few hundred yards to the left… 
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is the Idarado Mine.  Inspection revealed 23 85-gallon PCB transformers 
underground.  

This is a typical mine. 

8 miles by 3,000 feet.   

An operation this size has lots of power requirements and is likely to have PCB 
equipment 
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The Eagle Mine, a major Zn producer during WWII up until about 1968, contained 
abandoned PCB transformers and large PCB capacitors underground and on the 
surface. 

This was a CERCLA removal. 

Underground: 

•   three 76 gallon Pyranol  transformers at the 2010 substation. 

•   three 65 gallon Pyranol transformers at the 1623 substation. 

•          17 large PCB capacitors (each containing > 3 pounds of pure Aroclor) 
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Two of three 76 gallon Pyranol transformers underground at the 2010 substation.  
There were three drained 65 gallon Pyranol transformers at the 1623 substation 
behind the fire seals that could not be removed.  The mine was on fire at the time of 
the removal.  About six gallons of Pyranol remained in each of these 65 gallon 
transformers.  
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Eight hundred feet below the 20 level the mine is flooded down to the 28 level.   

What electrical equipment may have been abandoned there is unknown. 

This transformer has been removed from the 2010 substation and is on the way to 
the 2010 incline.  The mine is flooded now up the the level of the truck. 
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76 gallon Pyranol transformers removed from the 2010 substation now in storage in 
the surface warehouse.  



104 



105 



Referred from NOAA 
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PCBs are absorbed from ocean water into phytoplankton  

copepods feed on phytoplankton 

Small fish feed on copepods 

The food chain leads to killer whales 

Killer whales carry the most PCB contamination of any mammal  



The Killer Whale and man have something in common: they are both predators at 
the top of the food chain. 

The fish isn’t sure if it is male or female because PCBs are estrogenic compounds 
(hormone mimics). 

 Estrogenic compounds cause 

•   sexual changes in fish. 

•   Persistent memory and learning problems and children and adults 

•   genital defects in children, polar bears, alligators 

•   deformed sperm in men 

•   reduced sperm counts in men 

• Affected Organ Systems: Dermal (Skin), Developmental (effects during 
periods when organs are developing) , Endocrine (Glands and Hormones), 
Hepatic (Liver), Immunological (Immune System), Neurological (Nervous 
System)  108 



FDA tolerances for:   milk    1.5 ppm PCB 
  dairy    1.5 ppm PCB 
  fish    3.0 ppm PCB 
  poultry    3.0 ppm PCB 
  eggs    0.3 ppm PCB 

  paper food packaging                    10.0 ppm PCB 

  soap    3.0 ppm PCB 
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TSCA and CERCLA (Superfund) are the two big drivers 

Both are strict liability statutes.  

Liability is determined by present day site conditions.  

Owners and operators can be liable regardless of how and when the conditions came about. 

Both regulations have cradle-to-grave liability. 

TSCA  
Controls use authorizations, marking, storage, disposal, recordkeeping, cleanup and prohibits dilution to 
evade disposal regulations.  

CERCLA 
Goals are to assure cleanup and to attach the cost of cleanup to parties other than the taxpayer 
Liabilities as defined by CERCLA: 

•   Present owners and operators may be liable for actions that occurred prior to the 
legislation. 
•   Corporations and individual employees may be liable. 
•   PCBs at any concentration may result in liability, if they cause problems. 
•   The potential liability has no bounds. 

Laws similar to TSCA and CERCLA may be enacted in other countries in the future. 
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178 nations are parties to this convention.   

PCBs, dioxins, and PCDFs concern the mining industry. 

The list of POPs continues to increase. 
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Equipment containing mineral oil may have been contaminated with PCBs and will 
need laboratory analysis to identify PCBs. 

The PCB regulations require transformers and capacitors manufactured before 
1979 to be presumed to contain high concentration PCBs  

Examples of nameplates with PCB trade names follow: 
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Example name plate.  Chlorextol is a PCB trade name 
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Example name plate.  Pyranol is a PCB trade name 
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Example name plate.  Inerteen is a PCB trade name 
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This nameplate does not mean No PCBs.   

By definition, a non-PCB transformer can contain up to 50 ppm PCBs. 

Even though a company is in compliance with TSCA this does not protect against 
CERCLA liability 
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Incineration is believed by EPA to be the most effective method of PCB destruction. 
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Products of open burning can be even more hazardous than the 
original PCBs. 

Open burning can  

•   change PCBs into dioxins and dibenzofurans  

•   vaporize PCBs along with dioxins and dibenzofurans  
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Later this year, EPA is launching a new workshop series that focuses on water 
quality and mining. The series, which will begin in late 2012 and will run through 
early 2013, focus on issues at mine sites related to geochemistry, hydrology,  and 
modeling for water quality modeling at mixing zones. More information will be 
available through the CLU-IN Mining Sites Focus Area later this fall. 
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Thank you again for your attention and comments. I want to remind each of you that 
we are looking for your specific responses to many of the issues discussed today in 
our feedback form following this session. 
Also, there are several resources and related documents included in the links to 
more resources on this page. 

If you have any additional questions or comments, please feel free to contact myself 
or fill out a comment form on CLUIN. 

Thank you and have a great afternoon. 
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