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Credentials: 
 

•Laura Gauger is a pharmacist by trade who has been 
following developments at the Flambeau Mine site since 
1997. She has done numerous open records requests of 
the Wisconsin Department of Natural Resources (WDNR) 
to obtain official documents and environmental 
monitoring data for the mine; 
 

•Laura worked with Roscoe Churchill of Ladysmith, 
Wisconsin to co-author a 1200-page book about the 
Flambeau Mine that was published in 2007. The book 
includes a detailed analysis of: (1) existing mining 
regulations impacting the project; and (2) how 
groundwater and surface water quality at the mine site 
fared under those regulations.  





• Laura was also an official party to several legal actions 
involving the Flambeau Mine, most notably a federal Clean 
Water Act case filed against the mine’s owner, Rio Tinto  
of London, in 2011 and concluded in 2014: 

See references 149-154 for details 



• Laura manages a website devoted to providing historic 
and current information about the Flambeau Mine 
(environmental monitoring reports, process documents, 
technical reports, court documents, news articles, 
correspondence, photos, narrative).  
 
It’s called “Flambeau Mine Exposed” and also includes 
a “PolyMet” tab where you will find today’s power point 
presentation and all cited references.  
 
Go to:   https://flambeaumineexposed.wordpress.com/  
 
 



Why compare the Flambeau Mine 
to the PolyMet proposal? 
 

Mine proponents in the Great Lakes region and Alaska have 
drawn heavily on the example of the Flambeau Mine in an 
effort to convince the public, state and federal lawmakers, 
county officials and department regulators that metallic 
sulfide mining can be done “without polluting local waters.”  
 
In effect, the Flambeau Mine has become the industry’s 
“calling card,” vaulting it into a position of great importance 
in the ongoing debate over the advisability of developing 
new metallic sulfide mines in water-rich areas like the Lake 
Superior, Rainy River and Bristol Bay watersheds. 
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The following information, fully referenced, draws 
the contrast between the Flambeau and PolyMet 
projects so that you can make up your own minds 
about the following: 
  
1. Flambeau – vs – PolyMet.  Is it a fair comparison 
to make when trying to determine if the State of 
Minnesota should move forward with the PolyMet 
proposal? Or is it like comparing      and      ? 
 
2. Is the Flambeau Mine indeed an example of a   
non-polluting mine?  



Background Information 
on the Flambeau Mine  
and PolyMet Proposal 



Flambeau Mine Location 
(Mississippi River Watershed) 



 
PolyMet Project Location 

(Lake Superior and Rainy River Watersheds) 

 





Flambeau Mine Footprint 
Source: Flambeau Mine Environmental Impact Statement, Wisconsin DNR, Mar 1990 







Flambeau Mine Schematic 
Source: Flambeau Mine Environmental Impact 

Statement, Wisconsin DNR, Mar 1990 





PolyMet Tailings Dump 

and Processing Plant 



New Tailings on Top of Old Tailings 
-PolyMet plans to pile its tailings 
(which are wet) on top of the 
eastern half of the existing 
3000-acre LTV tailings dump 
(Cells 1E and 2E) and maintain a 
pond at the top. 
 
-The PolyMet “tailings basin” will 
add about 165 ft onto the top of 
the existing dump, making it 
about 220 ft high (22 stories). 
 
-PolyMet plans to stabilize some 
of the existing dams holding 
back the LTV waste in hopes of 
preventing collapse under the 
added weight of the PolyMet 
tailings. 
 
-The PolyMet tailings will cover 
about 1,325 acres. That’s the 
size of 33 Vikings stadiums. 

 





Flambeau – vs – PolyMet. 
  

Based on the information just provided, 
what do you think? 

 
Is it a fair comparison to make when 
trying to determine if the State of 

Minnesota should move forward  
with the PolyMet proposal? 

  
Or is it like comparing      and      ? 

 



Regardless of your answer to 
the previous question,  

another important issue 
remains to be discussed. 



Does the Flambeau Mine live up to  
all the hype about being a “model mine” that 
operated “without polluting local waters”? 



                          Flambeau Mine during flood stage conditions in the Flambeau River  
                                                           (photo by Bob Olsgard of Sarona, WI, September 1994)  



 
 

                         Flambeau Mine during flood stage conditions in the Flambeau River  
                                                         (photo by Bob Olsgard of Sarona, WI, September 1994)  

 



How was contaminated water  
handled at Flambeau  

during the mining years? 



The sulfide and metal content of 
the waste rock at Flambeau  

was of concern. 



Two Potential Types of  

Water Contamination Problems  

at Metallic Sulfide Mines : 

1. Acid Mine Drainage 

2. Metal Leaching, independent of acidity 



Acid Mine Drainage 
 
Oxygen + Water + Sulfide = Sulfuric Acid 
 
“When acidic drainage contacts rock with a large 
heavy metal load … the metals are dissolved and 
carried with the drainage, contaminating ground 
and surface water, killing vegetation, and 
accumulating in wildlife … The critical point about 
Acid Mine Drainage is that it is extremely difficult 
and expensive to reverse once it begins.” 1 
 
 

1 New Mexico Citizen’s Mining Manual, 1998, p. 21  



Metal Leaching 
• Even in the absence of acidic conditions, metals 

may leach from crushed waste rock and sludge 
into surrounding waters. As a PolyMet consultant 
stated, “metal leaching is not confined to acidic 
pHs”(RS30, SRK, Feb 07, p.1). 

 

• One variable in particular that affects leaching 
kinetics is particle size. Here’s the analogy:  
 

If particle size did not affect leaching, then  
it wouldn’t matter to the coffee drinkers of  
the world whether they ground their beans  
before brewing that first cup of coffee in  
the morning or put whole beans into the  
coffee maker. Think about it! 



                        Source: Flamabeau Mine Final Environmental Impact Statement, Wisconsin DNR, March 1990 
 

        The Flambeau water treatment plant operated for about 5 years.  
   It was shut down in 1998, after mining ceased and the pit was backfilled. 

Water Treatment at 180-acre Flambeau Mine Site 



Aerial of Flambeau Mine site during operational phase. Two ponds designed to collect 
contaminated runoff and acid mine drainage from the operation are shown, as well as the 
mine’s wastewater treatment plant and rail spur. Piles of crushed ore and sulfide waste 
rock are visible; the open pit and Flambeau River can be seen in the background (1995). 



Proposed Water Treatment  
at 4,500-acre PolyMet Plant Site/Tailings Dump  

and 3,000-acre PolyMet Mine Site  

According to the PolyMet Final EIS, “water treatment systems would be needed indefinitely at the 
Mine Site and Plant Site.” 46 There is some disagreement over exactly how long this will be, or if at some 
point “non-mechanical” (passive) treatment systems could replace the 2 water treatment plants. But in 2013 
the state and federal agencies preparing the EIS stated: “Modeling predicts that treatment activities 
will be a minimum 200 years at the Mine Site and a minimum of 500 years at the Plant Site.” 47  



Water Treatment Summary 



Backfill Operations at the Flambeau Mine Site 

WDNR File Photo, May 1997 



 

Backfilling the Flambeau Mine Pit 
 
 
“The long term closure plans … included backfilling the open pit with waste 
rock, sludge, and limestone and allowing the pit to fill with groundwater.  
This will submerge the rock to limit oxygen and oxidative reactions. … 
 

To date it appears that backfilling has not resulted in additional acid 
production, but metal leaching is occurring and complex pit chemistry is 
difficult to predict over the long term. … 
 

It is not known how limestone will perform over the long term.”1 

 

 
NOTE:  This is the same basic technique proposed by PolyMet  
          (except the sludge from PolyMet’s two water treatment plants will not be  
              backfilled into the mine pit and not all of the waste rock will be buried).   
 
 

___________________________________ 
1. Report on Groundwater and Surface Water Contamination at the Flambeau Mine, David M. Chambers, 

Ph.D. and Kendra Zamzow, Ph.D., Center for Science in Public Participation, June 5, 2009. 



Aerial of Flambeau Mine site during reclamation phase 
Source:  2005 Annual Reclamation Report, Flambeau Mining Company, November 2005 



What is happening beneath the 
surface? 
 

Have existing state and federal 
regulations protected drinking 
water reserves at the 
Flambeau Mine site? 



Monitoring Well Locations at Flambeau Mine Site 



Manganese Pollution  
in Drinking Water 

Reserves at Flambeau 
Mine Site 

 
Rio Tinto/Foth  predicted that 

manganese levels in the groundwater 
within the backfilled Flambeau Mine pit 

would top off at about 550 ppb. In 
reality they have exceeded 40,000 ppb 

in a well just 600 feet from the 
Flambeau River. 

 

This is no small matter. Consuming 
water with high manganese levels has 

been linked to causing the kind of  
nerve damage seen in  
Parkinson’s Disease.  

 

In addition, according to Rio Tinto, the 
direction of groundwater flow from 

this well is toward the Flambeau River, 
through fractured bedrock. 

 

The public, however, appears to have  
no legal recourse. 



Is MW-1013B the only well at the Flambeau Mine 
site with elevated manganese (Mn) levels? 
No. See the below table for a sampling of manganese levels recorded in  
          all 8 of the pit wells AND 2 wells located between the pit and    
          Flambeau River.                 Note:  This is Rio Tinto’s own data. 



Is Manganese the only 
pollutant in drinking water 
reserves at the Flambeau 

Mine site? 

No. 
But it appears to be the most widespread. 



 
 
 
 
 

Iron Pollution  
in Drinking Water Reserves 

at Flambeau Mine Site 
 

Rio Tinto/Foth predicted that iron 
levels in the groundwater within the 
backfilled Flambeau Mine pit would 
top off at about 320 ppb. In reality 

they have exceeded 12,000 ppb  
in a well just 600 feet from the 

Flambeau River 
 

According to Rio Tinto, the 
direction of groundwater flow from 

this well is toward the Flambeau 
River, through fractured bedrock. 

 
The public, however, appears to 

have no legal recourse. 
 

 



 

Copper Pollution  
in Groundwater at 
Flambeau Mine Site 

 
 

Rio Tinto/Foth predicted that 
copper levels in the groundwater 
within the backfilled Flambeau 
Mine pit would top off at about  

14 ppb. In reality they have 
ranged from  400 to 800 ppb in a 

well just 2300 feet from the 
Flambeau River. 

 

This is no small matter. The 
copper standard set to protect 
fish and other aquatic species in 

surface water is just 6 ppb.  
 

In addition, according to Rio Tinto, 
the direction of groundwater flow 

from the contaminated well is 
toward the Flambeau River, 
through fractured bedrock. 

 
The public, however, appears to 

have no legal recourse. 



 
Sulfate Pollution  
in Groundwater at 
Flambeau Mine Site 

 
The sulfate standard  

set to protect wild rice in 
surface water is 10 mg/l.  

 
This contrasts sharply with 

sulfate levels of 1600 to 
2400 mg/l that have been 

measured in groundwater  at 
the Flambeau Mine site in a 
well just 600 feet from the 

Flambeau River.  
 

According to Rio Tinto, the 
direction of groundwater 

flow from this well is toward 
the Flambeau River, through 

fractured bedrock. 
 

The public, however, appears 
to have no legal recourse. 

 



   

  Flambeau Mine Permit Application, 1989: 
 

  “Under [expected] conditions, all of the groundwater     
  flowing through the Type II waste rock in the reclaimed pit   
  will exit the pit through the Precambrian rock in the river  
  pillar and flow directly into the bed of the Flambeau River. 

Since this flow path is very short and occurs entirely  
  within fractured crystalline rock, there will be little if any  
  dispersion or retardation of the dissolved constituents in  
  the groundwater. The dissolved constituents that will be  
  added to the background crystalline groundwater by the  
  Type II material in the pit will be copper, manganese, iron  
  and sulfate. Since there will be no dispersion, dilution or  
  retardation in the river pillar, the concentrations of these  
  constituents in the groundwater leaving the pit will be the  
  same as the concentrations entering the river bed.” 

What Rio Tinto  
told the public →→→ 

 
This plaque was on display at the 

Flambeau Mine site during the mid-1990s. 
(Photo by Kira Henschel, circa 1995) 

         What Rio Tinto had    
  determined years earlier →→→ 

 

 
 

 

 

 

 
 

 

 
  Flambeau Mine during flood stage conditions in the     
  Flambeau River (photo by Bob Olsgard, Sep, 1994) 

 

 



 

Manganese Levels  
in Violation of  
Flambeau Mine  

Permit Standards 
 

MW-1000PR  (a so-called 
“Intervention Boundary Well” 
located directly between the 

backfilled mine pit and Flambeau 
River) has been in violation of 

Flambeau Mine Permit standards 
for manganese on a consistent 

basis since 1998, exceeding the 
Intervention Boundary standard 
for manganese by up to 10 times.  

 

This well is located just 125 feet 
from the Flambeau River and, 

according to Rio Tinto, the 
direction of groundwater flow is 

toward the river, through 
fractured bedrock.  

 

The public, however, appears to 
have no legal recourse. 

 



State Regulations Impacting 
Groundwater Quality at Mine Sites: 

1. Wisconsin:  “Metallic Mining Wastes” 
   Wisconsin Administrative Code, Chapter NR 182 

 
2. Minnesota:  “Underground Waters” 
     Minnesota Administrative Rules, Chapter 7060 



Wisconsin Administrative Code 
Chapter NR 182 

 

METALLIC MINING WASTES 

NR 182.01 Purpose. 

NR 182.02 Applicability. 

NR 182.04 Definitions. 

NR 182.05 License periods and fees. 

NR 182.06 General submittal requirements. 

NR 182.07 Location criteria. 

NR 182.11 Minimum design and operation requirements. 

NR 182.12 Inspections. 

NR 182.13 Monitoring. 

NR 182.135 Requirements for certified or registered   

laboratory. 

NR 182.14 Recordkeeping and reporting. 

NR 182.15 Closure. 

NR 182.16 Financial responsibility for closure. 

NR 182.17 Financial responsibility for long−term care. 

NR 182.18 Waste management fund. 

NR 182.19 Exemptions and modifications. 

NR 182.075 Groundwater standards. 

NR 182.08 Feasibility report. 

NR 182.09 Plan of operation. 

NR 182.10 Construction and completion reports. 



 

 
 

 

Wisconsin law requires the establishment 

of two different boundaries at mine sites 

for enforcement of groundwater quality 

standards: the compliance boundary and 

the intervention boundary.  
 



 

Flambeau Mine Compliance Boundary  
 
 

 The compliance boundary is located 1,200 feet out from the 

perimeter of the mining waste dump, except for property 

boundary restrictions, pursuant to Wisconsin Administrative Code 

§§ NR 182.075 & NR 132.17(9). 

 

 In the case of the Flambeau Mine, the unlined backfilled pit 

constitutes the existing mining waste dump. 

 

 The Compliance Boundary at the Flambeau Mine site encircles  

    535 acres (0.8 square mile) and includes a section of the  

    Flambeau River. 



Location of  
Flambeau Mine  
Compliance Boundary 

Graphic produced by Laura Gauger 
and created by overlaying various 
FMC figures on file with WDNR. 



Aerial of Flambeau Mine site during operational phase, 1995 



Groundwater Protection Standards at mine 
sites in Wisconsin:  
 

 

• Per the terms of Wisconsin Administrative Code 
§ NR 182.075, there are no enforceable water 
quality standards for drinking water reserves 
within a mine’s Compliance Boundary. 

 

• Groundwater protection standards specified in 
Wisconsin statutes and federal law apply only to 
drinking water reserves at or beyond the 
Compliance Boundary. 

 

• In effect, the Compliance Boundary creates a 
“Groundwater Sacrifice Zone” where pollution is 
technically legal and the public has no recourse. 

 



Because of Wisconsin’s Compliance Boundary 
rule, the pollution shown in the earlier 
graphs from wells at the Flambeau Mine site 
cannot be prosecuted in court.   
 
The high levels of contamination are legal 
because the wells are located within the 
Compliance Boundary ! 



Location of Pit  
Monitoring Wells 

Graphic produced by Laura Gauger 
and created by overlaying various 
FMC figures on file with WDNR. 
Note: Groundwater Vector overlay  
is taken from Figure 3-5,  Final 
Environmental Impact Statement, 
Flambeau Mining Company Copper 
Mine, March 1990 



Q: How long will the groundwater   
    contamination at the Flambeau  
    Mine site last?    



Flambeau Mine Permit 
Application, Appendix L,  
Foth, 1989.  

  A: 3000-4000 Years (according to Foth) 



Manganese Pollution  
in Drinking Water 

Reserves at Flambeau 
Mine Site 

 
Rio Tinto / Foth predicted that it 
would take over 4,000 years for 

manganese levels in the groundwater 
within the backfilled mine pit to drop 

from a predicted high of 550 ppb  
to baseline.  

 
In reality, however, manganese levels 

topping 40,000 ppb have been 
measured in the groundwater.  

It is unclear how long it will take 
those very high levels of manganese 

to return to baseline. 
 

The public, however, appears to have 
no legal recourse. 

 



What is Rio Tinto telling the public about 

the track record of the Flambeau Mine? 
 

“During mining operations and throughout  

the reclamation process, to today as a 

reclaimed site, the Flambeau Mine has  

adhered to every regulation and Wisconsin’s 

stringent mining laws.” 
 

         -Jana Murphy, Environmental and Reclamation  

           Manager for the Flambeau Mine, Flambeau Mining   

           Company Press Release, June 18, 2009 



 Rio Tinto’s Statement is Misleading: 
 

 While Rio Tinto apparently has not violated the terms of NR 182.075 

at the Flambeau Mine site in terms of pollution levels within the 

backfilled mine pit, the company has failed to acknowledge that this 

particular regulation allows unlimited pollution of drinking water 

reserves within a mine’s Compliance Boundary. 

 

How could a law so lenient ever be broken? 

 

 In addition, the Flambeau Mine is indeed in violation of permit 

standards in MW-1000PR (an “Intervention Boundary Well” between 

the backfilled mine pit and Flambeau River – see earlier graph), but 

the Wisconsin DNR has not ticketed the company. This makes it 

appear that the company is in compliance with its permit when, in 

reality, it is not. 
 



When Rio Tinto says that it has 
“adhered to every regulation,” 
it’s not that the groundwater at 
the Flambeau Mine site is clean.  
 
It’s that the pollution has been 
legalized. 
  
  



 
The assertion by FMC that the Flambeau Mine 
has “adhered to … Wisconsin’s stringent mining 
laws” wrongly implies to citizens, tribes and 
public officials in areas targeted for new mines 
that mining can be conducted without adverse 
impacts to water quality. 
 

 



Adhering to existing 
federal and state  
mining regulations 

≠  Clean Water 

The pollution of drinking water reserves at the 
Flambeau Mine site demonstrates that: 
 



Roscoe Churchill of Ladysmith, Wisconsin astutely offers comment  
on the manicured Flambeau Mine site (Nov 2004). 



So how does the groundwater 
law work in Minnesota? 



According to the PolyMet EIS,  
groundwater quality standards will 

be enforced “at the Mine Site 
and Plant Site property 

boundaries, not within the 
[PolyMet] project footprint.” 

 

That’s even more lenient  
than in Wisconsin ! 

 
Source:  PolyMet Final EIS, pp. ES-24, A-110 and A-591 (Nov 2015).  

 



 

Figure 3.2-1 in the PolyMet EIS shows the project site and includes a yellow line that marks the “PolyMet 
Owned/Leased Area.”  According to the EIS, this area is roughly 15,000 acres in size. When combined with 6,650 
acres of federal lands from the Superior National Forest that PolyMet hopes to secure (the area surrounded by the 
green-and-black checkered line), the PolyMet property boundary encompasses 21,650 acres of water-rich lands 

in the Lake Superior watershed. This constitutes the “groundwater sacrifice zone” for the project. 
 

PolyMet’s Groundwater Sacrifice Zone 



Groundwater Sacrifice Zone Comparison 



According to PolyMet’s own computer 
modeling, the levels of pollutants in 

the groundwater at the mine site and 
tailings dump will be many times 

higher than standards set to protect 
people, plants and wildlife. 148, 157  

 

The modeling also shows that, over 
time, the water will radiate outward.   



Contaminated Groundwater Flow at PolyMet Mine Site 



Contaminated Groundwater Flow: PolyMet Tailings Dump 



 
Discussions with the Minnesota Pollution 

Control Agency have confirmed that, yes, it’s 
not until the polluted water crosses the 

company’s property boundary that 
groundwater quality standards will be 

enforced. The agency stated: 
 “That’s the way the law works.”  

 
In other words: 

Compliance Boundary = Property Boundary 
 



But does Minnesota law specifically say this? 
 

Or is it at the discretion of the Minnesota 
Pollution Control Agency to determine exactly 

where the Compliance Boundary is located? 
 

This needs to be clarified, and, depending on  

the answer, perhaps challenged.  
 

Too many acres of water-rich lands are at risk. 



In Conclusion: 
 

We started this presentation 
with two questions that you 
are now equipped to answer ! 



Does the Flambeau Mine live up to  
all the hype about being a “model mine” that 
operated “without polluting local waters”? 



Regardless of your answer to the 
first question, does it make sense to 
compare Flambeau to PolyMet when 

trying to decide if the State of 
Minnesota should move forward with 

the PolyMet proposal? 



THANK YOU ! 
 
 

For more information go to: 
https://FlambeauMineExposed.wordpress.com/  

  



Addendum: 
 

Surface Water Contamination at the 
Flambeau Mine Site 



Surface Waters and 
Sampling Locations at the 

Flambeau Mine Site 
 

Source: Flambeau Mine Stipulation 
Monitoring Plan, Foth, Dec 2007. 



 
 
 

Failure of Passive (non-mechanical) Water Treatment at Flambeau  
 

 

 

In 1998, after the Flambeau Mine water 
treatment plant was shut down, contaminated 
stormwater runoff from the southeast 
corner of the mine site was directed to a 
man-made pond (biofilter) in efforts to 
“improve water quality.” From there the 
water flowed into a small tributary of the 
Flambeau River (Stream C).  
 

Unfortunately, the discharge consistently 
contained copper levels exceeding the 
toxicity standard set to protect fish and 
other aquatic species. 
 

In early 2012, after a lawsuit was filed 
against Rio Tinto over the pollution of  
Stream C, the company converted the 
biofilter to an infiltration basin (another 
form of non-mechanical water treatment). 
But the basin malfunctioned from the get-go 
and periodically had to be pumped to avoid 
overtopping.  
 

In late 2015, the company reconfigured the 
pond once more. Stay tuned! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Stream C, downstream of Flambeau Mine site. Stream C 
was added to the EPA’s list of “impaired waters” in 2012 due 
to copper and zinc toxicity linked to the Flambeau Mine 
operation (Photo by J. Coleman, April 2004). 



 
Toxic levels of 
copper persist in 
Stream C at the 
Flambeau Mine site 
despite attempts to 
passively treat 
contaminated 
stormwater runoff.   



Flambeau Mine Clean Water Act Lawsuit  
In 2011, a Clean Water Act case was filed against Rio Tinto in federal court over 

the pollution of Stream C at the Flambeau Mine site.149 In July 2012, after a five-

day trial, the U.S. District Court for the Western District of Wisconsin found Rio 

Tinto to be in violation of the Clean Water Act on numerous counts. 150, 151 The 

ruling, however, was later overturned on a technicality by the U.S. Court of 

Appeals for the 7th Circuit.152, 153 

 

The Court of Appeals did NOT clear Rio Tinto of violating environmental 

standards. This, of course, would have been difficult to justify, given the fact 

that Stream C has been added to the EPA’s list of “impaired waters.” 1, 2 

 

Rather, the ruling of the appellate court was based on a technicality that allowed 

errors made by the Wisconsin DNR in its administration of the Clean Water 

Act to “shield” the company from prosecution. 152, 153 At issue was the fact that 

the Wisconsin DNR had never required Rio Tinto to obtain a NPDES permit 

(National Pollution Discharge Elimination System), a requirement of the Clean 

Water Act that would have put strict limitations on the amount of pollutants 

discharged to the stream. 
 

The court also denied a “petition for rehearing” filed by the plaintiffs and saddled 

them with a portion of Rio Tinto’s court costs. 153, 154     

 


