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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.  



 

Credentials (cont): 
 

• Laura Gauger was an official party to two legal actions 
involving the Flambeau Mine: 

 2007 contested case hearing over a request from Flambeau Mining 
 Company (FMC) to obtain a Certificate of Completion for mine 
 reclamation; as a result of a negotiated agreement between the 
 opposing parties, the company, to date, has obtained only PARTIAL 
 certification for reclamation of the mine site. 

 

 2012 federal court case involving SURFACE WATER pollution of a 
 tributary of the Flambeau River; the U.S. District Court for the 
 Western District of Wisconsin found FMC to be in violation of the Clean 
 Water Act on numerous counts at the Flambeau Mine site. Unfortunately, 
 however, the U.S. Court of Appeals for the 7th Circuit undercut the 
 decision when it ruled in August 2013 that the mine permit issued to FMC 
 by the State of Wisconsin “shielded” the company from prosecution; 
 still, the Wisconsin DNR, after assessing the condition of the polluted 
 tributary, recommended to the United States Environmental 
 Protection Agency that the tributary be listed as “impaired” for copper 
 and zinc toxicity linked to the mining operation, and the EPA agreed.1       
______________________________________ 

      1. Surface Water Quality Assessment of the Flambeau Mine Site, Wisconsin Department of Natural   
      Resources, April 2012 



Why study the Flambeau Mine? 
 
As stated by the Wisconsin Department of 
Natural Resources (WDNR): 
 
The Flambeau Mine “is the only example of 
a metallic mine that was permitted, 
constructed, operated and reclaimed under 
the state's existing regulatory 
framework.” 
 

      -WDNR Website, August 2013 

       http://dnr.wi.gov/topic/Mines/Flambeau.html   

http://dnr.wi.gov/topic/Mines/Flambeau.html


 

In addition, if the Flambeau Mine were a pea, the 
new mines proposed for Wisconsin’s Penokee Hills, 
Minnesota’s Arrowhead Region and Michigan’s 
Upper Peninsula would be         

     watermelons. 
 

For example, take a look at the proposed PolyMet 
project in Minnesota: 
• It has a footprint of about 7,650 acres: 
    42 times bigger than the 181-acre Flambeau Mine. 
• It would destroy about 910 acres of wetlands: 
    114 times more than the 8 acres of wetlands   
    destroyed by the Flambeau project. 



 
 
In the interest of protecting the drinking 
water reserves of the Great Lakes region 
from adverse mining impacts, it is therefore 
important to study the Flambeau Mine and 
see how the water quality at this very  
  small and state-of-the-art “model mine”  
fared under the existing set of federal and 
state mining regulations. 



Background Information 
on the Flambeau Mine  



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



The Flambeau Mine: 
 

The Flambeau Mine was an open pit metallic sulfide mine 

operated by Flambeau Mining Company (FMC) in Rusk County, 

WI between 1993 and 1997 
 

 ownership:  
  

-During the mining years, FMC was a wholly owned   

     subsidiary of Kennecott Minerals (Salt Lake City, UT) 
  

 -Until recently, Kennecott Minerals was a wholly owned  

     subsidiary of Rio Tinto (London, UK) 
 

 -Ultimate ownership of the Flambeau Mine continues to  

     reside with Rio Tinto of London. 
 

 primary scientific and engineering consultant: 

 -Foth Infrastructure & Environment (Green Bay, WI) 
 



The Flambeau Mine: 
 

 

 production: 
 

 -181,000 tons of copper; 334,000 ounces of gold; and  

   3.3 million ounces of silver1 

-9.5 million tons of sulfide waste rock2 

   -45,000 cubic yards of “metal and sulfur enriched sludge”   

     from an on-site Wastewater Treatment Plant3 
 

 approximate dimensions of the open pit3: 
 

   -Size = 32 acres 

 -Length = 2600 feet (about a half mile) 

  -Width = 550 feet 

 -Maximum Depth = 225 feet  
 

____________________________________________ 

1.  2007 Annual Report, Flambeau Mining Company, January 2008, p. 3 

2. 1997 Backfilling Plan for Stockpiled Type II Material, Flambeau Mining Company, March 1997, pp. ii-iii 

3. Final Environmental Impact Statement, Flambeau Mining Company Copper Mine, March 1990, pp. 8, 11 
 

 



Flambeau Mine Schematic 
Source: Final Environmental Impact Statement, Flambeau Mining Company Copper Mine, March 1990 



How was contaminated water  
handled during the mining years? 



Engineered Water Flows at the Flambeau Mine Site 
Source: Final Environmental Impact Statement, Flambeau Mining Company Copper Mine, March 1990 



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). 



Backfill Operations at the Flambeau Mine Site 

WDNR File Photo, May 1997 



Backfilling the Flambeau Mine Pit 
 

“When mine operations ceased in 1997, the open pit was 220 feet 
deep, a half mile long and 32 acres in size. Backfill operations 
commenced promptly, and over 30,000 tons of limestone was 
blended into the sulfide-bearing waste rock on relocation. …   
 
Although groundwater has infiltrated the backfilled pit, the 
combination of neutralizing limestone and submergence of the acid-
generating material in water, which limits the availability of oxygen, 
is meant to slow the generation of acid and dissolution of metals in 
this material to an acceptable amount. …  
 
It is not known how limestone will perform over the long term.”1 
 

_________________________________________________ 
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? 



The answer is “No.” FMC’s own monitoring 
data proves that drinking water reserves at 
the Flambeau Mine site have not been 
protected from adverse impact, even though 
the company appears to have complied with 
certain provisions of Wisconsin law governing 
groundwater quality at mine sites. 
 

In particular, there are 2 mining regulations in 
Wisconsin that need to be either amended or 
otherwise pre-empted by federal regulatory 
authority in order to turn things around and 
better protect water resources in the region. 



Two Mining Regulations  
that Need to Be Changed in Wisconsin: 

1. The Compliance Boundary Rule  
    (Wisconsin Administrative Code § NR 182.075) 

 
2. The Local Agreement Law 
    (Wisconsin Statutes §§ 293.33 and 293.41) 



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.  
 



Location of  
Flambeau Mine  
Compliance Boundary 

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



 

Flambeau Mine Compliance Boundary  
 

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

perimeter of the mining waste facility, except for property 

boundary restrictions, pursuant to Wisconsin Administrative 

Code §§ NR 182.075 & NR 132.17(9). 

 The term "compliance boundary" was changed to "design 

management zone" when Wisconsin Administrative Code § NR 

182.075(1) was repealed and recreated in 1998; the term 

"compliance boundary" is used in the present discussion since 

that was the controlling term when FMC was awarded its mine 

permits in 1991. 

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

constitutes the existing mining waste facility. 

 The Compliance Boundary at the Flambeau Mine site encircles an 

area close to a square mile in size and includes a section of the 

Flambeau River. 



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. 

 

• As a result of the above, the pollution shown in 
the following graphs from wells at the Flambeau 
Mine site is technically legal, and the public has 
no recourse. 



Manganese Pollution  
in Drinking Water 
Reserves at the 
Flambeau Mine Site 
 
FMC 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 a manganese level of 
14,000 ppb has been linked to 
causing the kind of nerve damage 
seen in Parkinson’s Disease.  
 

In addition, 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. 

Graphic produced by Laura Gauger  
using FMC data on file with WDNR 



Manganese Pollution in Wells at the Flambeau Mine 
 

• FMC grossly underestimated manganese pollution in the 
groundwater within the backfilled pit at the Flambeau Mine 
site. The company’s consultant (Foth Infrastructure &  
Environment of Green Bay, WI) predicted that levels would 
top off at 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 a manganese 
level of 14,000 ppb has been linked to causing the same kind 
of nerve damage seen in Parkinson’s disease. 

 

• In addition, FMC’s own computer modeling shows that 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 to deal 
with the highly polluted groundwater at the Flambeau Mine 
site because the pollution has been legalized. 
 



Is MW-1013B the only pit well with elevated 

manganese levels? 
 

According to data submitted by FMC to the Wisconsin DNR, the answer is No. 

See the below table for manganese levels recorded in all 8 of the pit wells 

between June 2008 and February 2012. 

  
 

Pit Well 

Number 

 

Manganese Level (mcg/L)
1
 

[Note: Foth / FMC prediction was 550 mcg/L] 

 

June 2008 April 2009  February 2012 

 

1013 22,000 23,000 23,000 

1013A 3,500 960 2,900 

1013B 21,000 26,000 32,000 

1013C 10,000 9,100  9,500 

1014 830 330 1,200 

1014A 410 210 390 

1014B 14,000 11,000 11,000 

1014C 1,800 1,600 1,600 

 

 1. 2012 Annual Report, Flambeau Mining Company, January 2013. 
 



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 



Is Manganese the only pollutant in drinking 

water reserves at the Flambeau Mine site? 
 

According to information contained in a 2009 technical report1 

authored by Dr. David Chambers and Dr. Kendra Zamzow, the 

answer is No. They include FMC data in their analysis showing: 
 

 Consistently elevated levels of iron in 3 of the 8 pit wells (updated 

readings from February 2012 ranged from 4,900 to 13,000 ppb, as 

compared to iron levels of 320 ppb predicted by FMC).  

  Consistently elevated levels of copper in 2 of the 8 pit wells (updated 

readings from February 2012 ranged from 440 to 550 ppb, as compared 

to copper levels of 14 ppb predicted by FMC). 

 Consistently elevated levels of sulfate in a well located directly between 

the backfilled mine pit and the Flambeau River (updated readings from 

2012 ranged from 240 to 250 mg/l, as compared to baseline readings of 

<31 mg/l). 
 

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

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



Iron Pollution in 
Drinking Water 
Reserves at the 
Flambeau Mine Site 
 
FMC 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 
 
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. 
 

Graphic produced by Laura Gauger 
utilizing FMC data on file with WDNR 



Copper Pollution in 
Groundwater at the 
Flambeau Mine Site 
 

 

FMC 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 7 ppb, and 
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. 
 
 
  

Graphic produced by Laura Gauger 
utilizing FMC data on file with  WDNR 



 

Sulfate Pollution in 
Groundwater at the 
Flambeau Mine 
 
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.  
 
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. 
 

Graphic produced by Laura Gauger 
utilizing  FMC data on file with WDNR. 



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 FMC) 



Manganese Pollution in 
Drinking Water Reserves 
at the Flambeau Mine 
Site 
 
FMC 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 ground-
water. 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. 
 
 

 
 
 
 

Graphic produced by Laura Gauger 
utilizing FMC data on file with WDNR. 



What is FMC 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 



FMC’s Statement is Misleading: 
 

 While FMC 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? 
 



When FMC 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. 
 

Indeed, FMC states on its website, “There have 
been no negative environmental impacts at the 
site.”1  
 

The company’s own data, however, as shown in 
the previous graphs, proves otherwise. 
 
1. FMC Website, August 2013: www.flambeaumine.com  

 

http://www.flambeaumine.com/


Adhering to existing 
federal and state  
mining regulations 

≠  Clean Water 

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



Flambeau Mine Intervention Boundary 
 

 In addition to the compliance boundary at the Flambeau 

Mine site, an intervention boundary was established 

between the backfilled mine pit and the compliance 

boundary, as required by § NR 182.075, Wisconsin 

Administrative Code.  

 Monitoring groundwater quality at the intervention 

boundary is designed to help identify emerging pollution 

problems before they have a chance to reach the 

compliance boundary, or, in the case of the Flambeau 

Mine, before they reach the Flambeau River.  
 



Location of 
Flambeau Mine 
Intervention 
Boundary  
Well Nests 

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



Manganese Levels in 
Violation of Flambeau 
Mine Permit Standards 
 
MW-1000PR  (an 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 the 
direction of groundwater flow is 
toward the river, through 
fractured bedrock.  
 

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

Graphic produced by Laura Gauger 
utilizing FMC data on file with WDNR 



Manganese Levels in 
Violation of Flambeau 
Mine Permit Standards 
  
MW-1000R (an Intervention 
Boundary Well about 170’ from 
the Flambeau River) has been in 
violation of Flambeau Mine 
Permit standards for 
manganese on a consistent basis 
since 2010, exceeding the 
Intervention Boundary standard 
for manganese by up to 25 
times. 
 

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.  

Graphic produced by Laura Gauger 
utilizing FMC data on file with WDNR 



Since federal and state mining regulations 
appear to fall short of protecting local 
drinking water reserves from adverse 
mining impacts, could town, county and 
tribal governments enact their own 
protective ordinances? 



 
Yes, but the enactment of such ordinances 
may be an exercise in futility, due to the 
existence of a far-reaching law enacted by 
the Wisconsin Legislature in 1988.  
 

The statute, known as the Local Agreement 
Law, allows town, county, city and/or tribal 
ordinances to be thrown out during contract 
negotiations for a mining project. And that 
indeed is what happened in Rusk County with 
the Flambeau Mine. 
 

See Wis. Stats. 293.33 and 293.41 for the 
exact wording of the law. 



→→→→→ 



The Local Agreement Law was passed as 
an amendment to the State of Wisconsin 
Budget Bill in 1988 with little opportunity  
for public input. 
 

Records confirm that the law was drafted 
by attorneys for FMC. 
 

In terms of a time line, the law was 
enacted: (1) at the same time that FMC was 
trying to secure its permits to build the 
Flambeau Mine; and (2) several years after 
Rusk County had passed a strict metallic 
mining ordinance. 



The history of what happened in Rusk 
County with the Flambeau Mine shows 
how the Local Agreement Law can work 
against local zoning authority.  
 



The executed contract (“Local Agreement”) 
for the Flambeau Mine actually contained a 
section entitled: “Inapplicability of Rusk 
County Mineral Mining Code.”  
 
It is nonsensical for a bona fide mining code 
to be declared “inapplicable” to a mining 
project. 
 
Yet, that is what the Local Agreement Law 
allowed to happen at Ladysmith. You can see 
for yourself: 



__________________________________ 
1. Local Agreement Between Rusk County, the Town of Grant, the City of 
Ladysmith and Kennecott Explorations (Australia) LTD. for Development of the 
Kennecott Flambeau Mine, 1988, p 46. 

 

Excerpt from Flambeau Mine Local Agreement1 



The “Rusk County Mineral Mining Code” had 
been adopted in 1984 as a direct result of 
the county’s attempt to deal with the 
impending Flambeau Mine and protect its 
drinking water reserves. Yet, the Local 
Agreement Law allowed the ordinance to be 
thrown out during contract negotiations. 
 

A similar situation occurred with the 
proposed Crandon mine in Forest County, 
where the Town of Nashville signed away 
its zoning code as the result of contract 
negotiations. 



Some have alleged that the Local 
Agreement Law is unconstitutional.  
To this day it remains on the books 
in Wisconsin. 



Lessons from the Flambeau Mine: 
 

If the Flambeau Mine were a pea, the new mines proposed 
for Wisconsin’s Penokee Hills, Minnesota’s Arrowhead 
Region and Michigan’s Upper Peninsula would be     

                watermelons.  
 

The inability of existing federal and state mining 
regulations  to preserve and protect water quality at this 
very small and state-of-the-art “model mine” does not 
bode well for the larger mining projects proposed for the 
Great Lakes region. 
 

In addition, the nullification of Rusk County’s zoning 
authority pursuant to provisions contained in Wisconsin’s  
Local Agreement Law should be enough to give any potential 
mining community in Wisconsin reason for concern. 
 



Indeed, the case study of the 
Flambeau Mine suggests that federal 
and state mining regulations need to 
be reassessed and strengthened to 
better protect local communities and 
their drinking water reserves from 
adverse mine impacts.  



For more information go to:  
 http://flambeaumineexposed.wordpress.com/ 

 
or contact Laura Gauger at: 

kettu2010@gmail.com  

http://flambeaumineexposed.wordpress.com/
mailto:kettu2010@gmail.com

