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Background Information 
on the Flambeau Mine



The Flambeau Mine: 
 

-was an open pit metallic sulfide mine that operated in  
 Rusk County, WI between 1993 and 1997 
 

-ore production:1 
 -181,000 tons of copper 
 -334,000 ounces of gold 
 -3.3 million ounces of silver 
 

-waste production: 
-4 million tons of low sulfur waste rock2 

    (containing up to 1% sulfur) 

-4.5 million tons of high sulfur waste rock2  
(containing more than 1% sulfur) 

-45,000 cubic yards of “metal and sulfur enriched  
   sludge” from Wastewater Treatment Plant3 
________________________________________________ 
1. Flambeau Mining Company, 2007 Annual Report, January 2008, p. 3 
2. Flambeau Mining Company, 1997 Backfilling Plan for Stockpiled Type II Material, March 1997, pp. ii-iii 
3. Final Environmental Impact Statement, Flambeau Mining Company Copper Mine, March 1990, pp. 8, 11 
 



Source: Final Environmental Impact Statement, Flambeau Mining Company Copper Mine, March 1990
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How was contaminated water 
handled during the mining years?



Source: Final Environmental Impact Statement, Flambeau Mining Company Copper Mine, March 1990
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Partial Reclamation of the Flambeau Mine Site 

WDNR File Photo, May 1997



Source:  Flambeau Mining Company, 2005 Annual Reclamation Report, November 2005



“Over the border in Wisconsin … we’ve just received a 
Certificate of Completion [for the Flambeau Mine], 
which means that we’ve fulfilled all our obligations and 
have been refunded 80 per cent of our bond, the 
largest amount allowed.” 
 

          - Jon Cherry, Project Manager, Kennecott Eagle          
              Minerals Company (Rio Tinto Review, March 2008) 
 

“The [Flambeau Mine] project has a strong 
environmental record and continues that commitment 
today with its completely reclaimed site and the 
industrial area on the site.”  

-Jana Murphy, Environmental and Reclamation Manager    
 for the Flambeau Mine, FMC Press Release, June 18, 2009 

 



FACTS  
Source: WRPC Notice Letter, June 2009  

 

19. In May 2007, a partial Certificate of 
Completion of reclamation activities (“COC”) was 
granted by DNR to FMC for its surface 
reclamation of a substantial portion of the Mine 
site, pursuant to a stipulated agreement that was 
negotiated between opposing parties at a 
contested case hearing. 
  
      



FACTS (cont.) 
 

20. Groundwater contamination within the Mine’s 
backfilled pit, exceedances of applicable groundwater 
standards at the Mine’s legally-established 
intervention boundary, and data related to potential 
impacts of the Mine on macroinvertebrates, sediment, 
crayfish, and walleye in the Flambeau River were 
not assessed as part of the COC process and, 
therefore, did not factor into the stipulated 
agreement or decision by DNR. 



FACTS (cont.) 

21. Instead, the partial COC for the Mine was 
based upon completion of backfill operations 
according to reclamation plans previously approved 
by DNR, and successful revegetation of the surface 
of the pit area of the Mine. 
 

22. Because of continuing problems with surface 
water pollution in a small creek [Stream C] that 
receives runoff from the Mine site, COC 
certification was withheld for a 32-acre section of 
the Mine site known as the Industrial Outlot. 



Source:  Flambeau Mining Company, 2004 Annual Reclamation Report, November 2004



But What About the Water?



WRPC solicited the help of three expert 
scientists to analyze Kennecott’s Flambeau 
Mine environmental monitoring data: 
 

• Dr. David Chambers (Center for Science in Public 
Participation, Bozeman, MT) reviewed the surface water 
data  

 
• Dr. Kendra Zamzow (Center for Science in Public 

Participation, Anchorage, AK) reviewed the groundwater 
data 

 
• Dr. Ken Parejko (Professor Emeritus, Department of 

Biology, University of Wisconsin-Stout) reviewed the  
Flambeau River sediment and biological data 



Summary of Findings: 
 

• Chambers & Zamzow determined that both surface 
water and groundwater at the Flambeau Mine site 
were registering levels of contaminants in violation 
of water quality standards. 

 
• Parejko concluded that the company’s river 
monitoring program  showed statistically significant 
increases in copper concentrations in crayfish and 
walleye downstream from the mine site.   

 
• All three scientists discovered serious shortcomings 
in Kennecott’s monitoring program. 



Surface Water Pollution at the 
Partially Reclaimed Flambeau Mine  

 
A Summary of the Chambers & Zamzow Report  

Provided by Wisconsin Resources Protection Council  



WRPC Graphic, adapted from Figure 6, 
Flambeau Certificate of Completion 
Stipulation Monitoring Work Plan,
Foth, December 7, 2007 



Stream C at the Flambeau Mine Site 
 

This small stream was cited as navigable in both 
the Flambeau Mine EIS1 and Permit2 which means it
is a public water. Stream C is also classified as 
“intermittent.” 
 
Baseline data:  Chambers points out: 
 

“There appears to be no quantitative or qualitative  
pre-mining water quality data for Stream C …”3 

 

____________________________________________________________ 

1. Final Environmental Impact Statement, Flambeau Mining Company Copper Mine, March 1990, p. 32 
2. Flambeau Mine Permit, January 1991, p. 158 
3. Chambers & Zamzow Report, June 2009, p. 3 
 





 
 
As stated in the Chambers & Zamzow Report: 
 

“All indications appear to be that [prior to the 
construction of the Flambeau Mine] Stream C  
was much like other streams in this area – 
relatively clean water with low copper content.”1 

 

 

1. Chambers and Zamzow Report, June 2009, p. 3 



Modifications to Stream C 
Associated with Mine Construction1 

 

- Kennecott was issued a Water Regulatory Permit in January 
1991 that allowed the company to “change the course of 
Stream C … [and] install culverts and associated fill on the bed 
of Stream C” to facilitate construction of a railroad spur 
crossing and access road to the mine site. 

 

- The Permit also stated that the relocation of Stream C and 
the culvert would “allow a drainageway running along but outside 
the Type II stockpile to drain into Stream C …”  
 

- The original plan called for both the railroad spur and access 
road crossings to be “removed as part of site reclamation after 
completion of mining operations.” 
 
1. Flambeau Mine Permit, January 1991, pp. 159, 161 



 
Modifications to Stream C 

Associated with Mine Reclamation 
 
 

-In 1998, the Flambeau Mine Reclamation Plan was 
modified to allow the mine’s rail spur, access road and 
buildings to stay in place as part of a new industrial 
park for the community. 
  
 

-The amended plan also called for allowing the mine’s 
Surge Pond to stay in place and be modified for use as
a biofilter.  
 

   
 



Modifications to Stream C (cont.) 
 
 

-As stated in the amended reclamation plan: 
 

“Drainage from the [Industrial Outlot] will be 
conveyed to the existing Surge Pond at the  
east side of the site. This Surge Pond will be 
reconstructed as a biofilter/detention basin, to 
improve the water quality and decrease the peak  
flow rates of runoff from the developed area  
prior to its discharge into Stream C.”1 

 

-Stream C in turn conveys the biofilter discharge to   
 the Flambeau River 
 
1. Supplement to the Surface Reclamation Plan for the Flambeau Mine, December 1997,  
   Appendix B, p. 4 
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Source: Biofilter Management Plan, Flambeau Mining Company, January 2007.



As pointed out by Chambers: 
 

“It is interesting to note that the discharge 
from the wetland/biofilter is a direct point 
discharge into a water of the State/US, 
hence could or should be governed by the 
discharge permit requirements of the Clean 
Water Act.” 1 

 

1 Chambers and Zamzow Report, June 2009, p. 3 



Kennecott has tested the water in the 
wetland/biofilter and Stream C for contaminant
levels, and the data is analyzed by Chambers. 
As he points out with regard to Stream C: 
  

“It appears that copper is a contaminant  
of significant concern. This is potentially 
significant since aquatic organisms are not  
only very sensitive to copper, but also  
sensitive to changes in copper over back- 
ground levels.” 1 

 

1. Chambers & Zamzow Report, June 2009, p. 3 



How high are the copper levels in Stream C ?  
As pointed out by Chambers: 

 

“Surface water data from 2008 shows that at  
SW-C5 (below the biofilter drainage to Stream  
C …) the copper level is approximately 10 times  
the hardness-based acute water quality standard,  
and the zinc level is approximately twice the  
hardness-based acute water quality standard.  
Copper and zinc are synergistic metals, so their 
combined impact on aquatic organisms is greater  
than that of either by itself.”  1 

 

1. Chambers & Zamzow Report, June 2009, p. 4 



Was the high level of copper 
measured at sampling site SW-C5 
in 2008 an isolated event in terms 
of Stream C water quality? 
 

According to Chambers, the answer 
is No.  



 
Table 1: Stream C Water Quality Data 
  Date 

*from  WAC NR 105.06 (Nov08) 
15-Sep-

04 
23-Oct-

04 
26-Apr-

05 
9-Jun- 

05 
25-Apr-

08 
8-Jun- 

08 
27-Oct-

08 
25-Apr-

09 
Biofilter Outlet BFSW-C2                 

pH, Lab (s.u.) 6.37 6.64 6.82 6.85 7.63 7.31 6.83 6.52 
Hardness (mg/L) 24 24 29 32 27 19 17 29 

Copper (Cu)  (µg/L) 67 28 27 46 22 8.8 16 15 
Chronic  

Copper Water Quality Std 
based on Hardness (µg/L)* 3.1 3.1 3.6 3.9 3.4 2.5 2.3 3.6 

Acute  
Copper Water Quality Std  

based on Hardness (µg/L)* 4.0 4.0 4.8 5.3 4.5 3.2 2.9 4.8 
Stream C Outlet SW-C6                 

pH, Lab (s.u.) 6.2 6.52 7.19 6.67 no data no data no data no data 
Hardness (mg/L) 35 82 39 31 no data no data no data no data 

Copper (Cu)  (µg/L) 34 15 14 36 no data no data no data no data 
Chronic  

Copper Water Quality Std 
based on Hardness (µg/L)* 4.2 8.7 4.6 3.8 no data no data no data no data 

Acute  
Copper Water Quality Std 

based on Hardness (µg/L)* 5.8 12.9 6.4 5.1 no data no data no data no data 
    
Source: Chambers & Zamzow Report, June 2009, p. 5 (July 2009 update indicated in red) 



 

Is there sufficient monitoring of Stream C? 
 
According to Chambers, the answer is No.  
He includes the following recommendation, among 
others, in his report: 
 

“In order to address the question of the amount  
of copper contamination entering the Flambeau River 
from Stream C … water quality samples should be 
taken in Stream C just prior to its discharge point  
into the Flambeau River.  This should be done by 
reactivating sampling station SW-C6, which was 
sampled from September 2004 to June 2005.” 1 

 

1. Chambers & Zamzow Report, June 2009, p. 5 



Have living organisms in Stream C been 
impacted by the Flambeau Mine? 
  

A survey of aquatic life in Stream C was commissioned 
by Kennecott in 2005, and as Chambers points out, the 
company’s own consultant concluded that: 
 

“The stream appears to be very limited  
in biota in all aspects including aquatic  
vegetation, macroinvertebrate populations,  
and fish.”1 

 

1. Stream C – 2005 Analysis of Collected Data, October 10, 2005, Attachment A, Bioassessment 
of Stream C 



Chambers states the following: 
 

“With copper levels significantly exceeding  
both chronic and acute water quality criteria  
[in Stream C], it is likely that these high  
metal levels are contributing to the lack of 
aquatic life in Stream C. These levels also  
suggest that better monitoring of Stream C  
and the Flambeau River below Stream C  
should be done.”1 
 

1. Chambers & Zamzow Report, June 2009, p. 4 

 



Is the pollution in Stream C being 
regulated by the Wisconsin DNR? 

 

According to Chambers, the answer appears to be No.  
As he points out: 
 

“Stream C is being presently used as a conduit for 
contaminated water from the mine site to the Flambeau 
River, where dilution by the large volume of water in the 
river occurs. … Dilution of water from Stream C would 
constitute a “mixing zone” under a discharge permit …  
At present no permit or authorized mixing zone exist.” 
 
1. Chambers & Zamzow Report, June 2009, pp. 4-5 



Chambers concludes the following: 
 

“Copper contamination in excess of Wisconsin water 
quality standards is reaching the Flambeau River from 
the Flambeau mine site …  Since [the Stream C drainage] 
is an ongoing discharge from an industrial facility, the 
discharge should be more carefully monitored, and should 
either be cleaned up before it leaves the mine site, or 
the discharge should be regulated under a Clean Water 
Act discharge permit which would place limits on the 
amount of contamination discharged, and the “mixing 
zone” which is currently being utilized in the Flambeau 
River.”1 
1. Chambers and Zamzow Report, June 2009, p. 16 



Is Flambeau River water quality being impacted by the 
Stream C discharge?  FMC’s historic (1991-2006) “downstream” Flambeau River 
monitoring site (SW-2) was located upstream of the Stream C discharge point into the 
river. Monitoring site SW-3 was added in 2007 as a result of negotiations at the COC 
hearing, but not enough data has been collected, to date, to draw any conclusions. 

Source: Flambeau Certificate of Completion Stipulation Monitoring Work Plan, Foth, December 7, 2007



Groundwater Pollution at the  
Partially Reclaimed Flambeau Mine  

 
A Summary of the Chambers & Zamzow Report  

Provided by Wisconsin Resources Protection Council 



1995



1995



 

Backfilling the Flambeau Mine Pit 
 

As reported by Zamzow: 
 

“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  … Groundwater has infiltrated the 
backfilled pit, and the combination of neutralizing lime- 
stone and submergence of the [waste rock] in water … 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. Chambers & Zamzow Report, June 2009, p. 1 



Has the limestone amendment worked in the short 
term to “control dissolved metal concentrations”1  
in the pit? As described by Zamzow: 
 

“To monitor pit chemistry, two pit monitoring well nests … were 
constructed in September 1998 after the backfill had roughly a 
year to settle. … Sampling has indicated and continues to 
indicate that pit chemistry reactions have not stabilized. … 
Original modeling [done by FMC] predicted concentrations of 
manganese, iron and copper exiting the pit [and moving toward 
the Flambeau River] would be near background concentrations 
early on. In the case of manganese, and occasionally iron and 
copper, this has not proven to be the case.”2 
 
 

1. 1997 Backfilling Plan for Stockpiled Type II Material, March 1997, p. 3 
2. Chambers & Zamzow Report, June 2009, pp. 7, 10 
 



How high have the metal levels in the pit 
gone? And how much higher are they than 
what Kennecott predicted?  
 

Zamzow includes a series of tables in her report 
that show the levels of copper, manganese, and 
iron reported by FMC in groundwater within the 
backfilled pit between 1999 and 2008. 
 

Kennecott’s own data shows that manganese levels 
in one of the pit monitoring wells (MW-1013B, 
which is 86 feet deep and about 600 feet from 
the Flambeau River) exceeded the company’s 
prediction by a factor of 75. 



WRPC Graphic utilizing 
FMC data on file with 
Wisconsin DNR

Note: The indicated MCL for 
manganese of 230 µg/l (deep 
Precambrian) was specified in 
the Flambeau Mine Permit.



Location of Pit 
Monitoring Wells

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



Is MW-1013B the only pit well with elevated 
manganese levels? 
 

According to Zamzow, the answer is No. She includes a data 
table in her report that shows manganese levels recorded in 
all 8 of the pit wells.1 Here is the latest round of data she 
reported (June 2008) plus an April 2009 update (in red) 

  
Manganese Level (mcg/L) 
[Note: FMC prediction was 550 mcg/L] 

Pit Well 
Number 

June 2008 April 2009 Update 
1013 22,000 23,000 
1013A 3,500 960 
1013B 21,000 26,000 
1013C 10,000 9,100 / 12,000 
1014 830 330 
1014A 410 210 
1014B 14,000 11,000 
1014C 1,800 1,600 
 
 1. Chambers & Zamzow Report, June 2009, p. 25



Is Manganese the only metal elevated 
in the pit groundwater? 
 
According to Zamzow, the answer is No. She includes data 
tables in her report that show: 
 
-Consistently elevated levels of iron in 3 of the 8 pit wells 
(June 2008 readings ranged from 3,600-10,000 mcg/l, as 
compared to FMC prediction of 320 mcg/l) 
 
 

-Consistently elevated levels of copper in 2 of the 8 pit 
wells (June 2008 readings ranged from 270-580 mcg/l, as 
compared to FMC prediction of 14 mcg/l)  
 
1. Chambers & Zamzow Report, June 2009, pp. 26-27 



 

 

 
What does the Wisconsin DNR say 
about this? 
“The first few rounds of samples collected during 1999 from 
the wells installed within the backfilled waste rock indicated 
that elevated levels of sulfate, copper, manganese and iron 
were present.  

These results were … approximately equal to or slightly 
greater than the concentrations originally predicted during 
permitting and later updated prior to backfilling. 

-“Reclaimed Flambeau Mine,”  
  Wisconsin DNR Website, 2006+ 



WRPC Graphic utilizing 
FMC data on file with 
Wisconsin DNR

Note: The indicated MCL for 
manganese of 230 µg/l (deep 
Precambrian) was specified in 
the Flambeau Mine Permit.



WRPC Graphic utilizing 
FMC data on file with 
Wisconsin DNR



WRPC Graphic utilizing 
FMC data on file with 
Wisconsin DNR



How long will it take the Heavy Metals to come down?

Flambeau Mine
Permit Application, 
1989, Appendix L



WRPC Graphic utilizing 
FMC data on file with 
Wisconsin DNR

Note: The indicated MCL for 
manganese of 230 µg/l (deep 
Precambrian) was specified in 
the Flambeau Mine Permit.



What is Kennecott telling the public about 
groundwater quality at the Flambeau Mine site? 
 
Q: “Has there ever been a sulfide mine that succeeded in 
being environmentally protective?” 
 
A: ”Yes. Not only has there been, but at its Flambeau Mine in 
Ladysmith, Wisconsin, Kennecott Minerals is the company that 
successfully designed, operated and reclaimed a sulfide mineral 
mine while protecting the environment from adverse impact. 
Protecting groundwater, the Flambeau River, which runs within 
140 feet of the former mine, and other aquatic features 
started with Kennecott’s mine design that included key 
measures for preventing and managing for potential acid rock 
drainage.”  
               -Kennecott Eagle Minerals Website, 2009 



What else is Kennecott 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 



WRPC Graphic utilizing 
FMC data on file with 
Wisconsin DNR

Note: The indicated MCL for 
manganese of 230 µg/l (deep 
Precambrian) was specified in 
the Flambeau Mine Permit.



 
Technically, the high levels of pollutants in the 
backfilled pit are legal, as long as: (1) the 
Flambeau River is protected; and (2) groundwater 
standards are being met at the mine’s intervention 
boundary and/or compliance boundary. 
 

Unfortunately, however, company assertions that  
the Flambeau Mine has “adhered to … Wisconsin’s 
stringent mining laws” may wrongly imply to the 
public that the groundwater at the mine site is 
clean. 



Is the contaminated water in the 
backfilled Flambeau Mine pit moving 
into the Flambeau River or violating any 
permit standards? 
 



Flambeau River flood, September 1994;
Photo by Bob Olsgard of Sarona, WI



Plaque on display at 
Flambeau Mine site 
during active mining years;
Photo by Kira Henschel of 
Madison, WI, circa 1995

   

  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.” 



Is the contaminated water in the backfilled pit 
moving into the Flambeau River? 
  
According to Zamzow, the answer appears to be Yes.   
She cites FMC’s own report, in which the company states:  
    

“groundwater flowing through the ….pit will 
exit….through the [fractured] rock in the river  
pillar and flow directly into the bed of the  
Flambeau River….” 

    -Flambeau Mine Permit Application, 1989  



Zamzow also points out that FMC constructed an 
underground “slurry wall” between the mine pit and 
river to try to limit the flow of water between the 
two, but that contaminated water from the pit has 
reached the other side of the wall. She states the 
following: 
 

“Pit contaminants are moving out of the pit, as  
evidenced by concentrations of elements in the 
intervention boundary well MW-1000PR, located  
on the river side of the pit slurry wall. It is  
possible that contaminants may be moving around  
the ends of the slurry wall and/or under the bed  
of the Flambeau River.”1 

 

1. Chambers & Zamzow Report, June 2009, p. 11  



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



 
Is the contaminated water that is   
moving out of the backfilled pit 
violating any permit standards?  



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 182.075 Groundwater standards.
NR 182.08 Feasibility report.
NR 182.09 Plan of operation.
NR 182.10 Construction and completion reports.

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.



 

 
 

 

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  
As explained in the WRPC Notice Letter:  

 

50.  The compliance boundary is located 1,200 feet from the outer 
perimeter of the mining waste facility, except for property 
boundary restrictions, pursuant to Wis. Admin. Code §§ NR 
182.075 & NR 132.17(9).  The term "compliance boundary" was 
changed to "design management zone" when Wis. Admin. Code § NR 
182.075(1) was repealed and recreated in 1998; it is referred to 
in the present document as the "compliance boundary," since that 
was the controlling term when permits were granted in 1991.  

 

51.  In the case of the [Flambeau] Mine, the unlined backfilled pit 
constitutes the existing mining waste facility.  … 



Location of 
Flambeau Mine 
Compliance Boundary

WRPC Graphic, created by 
overlaying various FMC figures 
on file with Wisconsin DNR



What are the applicable groundwater 
quality standards at the Flambeau Mine 
Compliance Boundary? 
 

As summarized in the WRPC Notice Letter: 
 

52.  Pursuant to Wis. Stat. § 293.49 and the 1991 Permit,  
drinking water standards established under Wis. Admin. Code  
Ch. NR 140 cannot be exceeded at or beyond the compliance 
boundary of the Mine site.  These standards, known as Maximum 
Contaminant Levels (MCLs), were specifically listed in the 1991  
Permit as the applicable groundwater enforcement standards for  
the Mine’s compliance boundary, with the exception of manganese. 

 

53.  Since baseline manganese levels at the mine site already 
exceeded the typical MCL of 50 ug/l, the Flambeau-specific 
enforcement standards for the compliance boundary were set at  
90 ug/l (overburden), 360 ug/l (shallow Precambrian) and 230 ug  
(deep Precambrian) [for manganese].  



Flambeau Mine Intervention Boundary 
As explained in the WRPC Notice Letter: 
 

55. In addition to the compliance boundary, an 
intervention boundary was established for the Mine between 
the pit and the compliance boundary, as required by Wis. 
Admin. Code § NR 182.075. 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.  
 

As such, the applicable groundwater enforcement 
standards, known as Preventive Action Limits (PALs) and 
listed in Wis. Admin. Code Ch. NR 140, are typically 10-
20% of the corresponding MCLs, with some as high as 50%. 





 
Flambeau Mine Permit: 
 

 
“Monitoring well nests, MW-1000, 1002, 1004, 1005, 
and 1010 shall constitute the intervention boundary for 
the project.” 1  
 

 
1. Flambeau Mine Permit, January 1991, pp. 92-93 



Location of 
Flambeau Mine 
Intervention 
Boundary 
Well Nests

WRPC Graphic, created by 
overlaying various FMC figures 
on file with Wisconsin DNR.



Source: Masinaigan, Summer 1999



What are the applicable water 
quality standards at the Flambeau 
Mine Intervention Boundary?
As summarized in the WRPC Notice Letter: 
 

56. … Pursuant to the 1991 Permit, two different 
sets of enforcement standards for groundwater 
pollution apply to the wells: (1) MW-1002, 1004 and 
1005 are subject to PAL standards; and (2) MW-
1000 and 1010 are subject to the same, except in 
the case of copper, iron, manganese and sulfate, 
where enforcement standards are based upon water 
quality projections for the backfilled pit as set forth 
in Appendix L of the Mining Permit Application. 
 



Flambeau Mine
Permit Application, 
1989, Appendix L



Flambeau Mine Permit: 
 

“Should a measured or reasonably extrapolated exceedance 
of a groundwater standard occur at well nests MW-1002, 
1004 or 1005, or if concentrations of measured parameters 
at well nests MW-1000 and 1010 are statistically 
significantly greater than the projected water quality as 
described in Appendix L of the Mining Permit Application, 
Flambeau shall notify the Department and propose a method 
of evaluating the exceedance and the associated facility 
performance implications. Should this evaluation indicate 
that a violation at the compliance boundary will occur 
without intervention, Flambeau must implement the 
appropriate portions of the approved contingency plan.” 1 
 
1. Flambeau Mine Permit, January 1991, pp. 92-93 



Have there been any Permit Violations 
along the Flambeau Mine Intervention 
Boundary or anywhere else? 
 

According to Kennecott the answer is No: 
 

“Importantly, the Flambeau Mine remained in 
compliance with state permit standards for the  
15 years that have included operation and the  
ten years since the mine’s closure – no permit 
violations ever occurred.” 
 

  -Kennecott Eagle Minerals Website, 2009   
 
 



Upon reviewing Kennecott’s groundwater 
data, Zamzow drew a different 
conclusion. She states the following:  
 

“There have been consistent and statistically 
significant exceedances of 1991 Flambeau Mine 
permit standards for manganese, calcium, con-
ductance and total dissolved solids [in Intervention 
Boundary Well MW-1000PR]; manganese exceeds 
standards by an order of magnitude. … it is  
apparent from the MW-1000PR data that 
groundwater contamination is exiting the pit  
toward the river …” 1 

 
1. Chambers & Zamzow Report, June 2009, p. 13 



 
 

 
 

WRPC Graphic* 
 

WRPC Graphic utilizing 
FMC data on file with 
Wisconsin DNR



Flambeau Mine Compliance Boundary: 
 

Are there enough monitoring wells to track ground-
water quality at the Compliance Boundary? 
 

According to Zamzow, the answer is No. She explains: 
 

“Only one well is currently sited at a compliance boundary. 
This well, MW-1015A/B … was drilled in January 2001,  
three years after the mine pit was backfilled, so no pre- 
mine baseline water quality data exists.” 1  

 

Or, as pointed out in the WRPC Notice Letter: 
 

“At present, only one nest of monitoring wells has been 
installed along the entire compliance boundary, which is 
approximately 3.7 miles in length.” 
 

1. Chambers & Zamzow Report, June 2009, p. 14 
2. WRPC Notice Letter, June 2009, p. 13 



Location of
Flambeau Mine 
Compliance Boundary 
and the single 
Compliance Boundary 
Well Nest

WRPC Graphic, created by 
overlaying various FMC figures 
on file with Wisconsin DNR



 

Have any permit violations occurred in the single 
nest of monitoring wells located along the 
Flambeau Mine Compliance Boundary? 
 

According to Zamzow, there have been occasional violations.
She explains: 
 
 

“The company’s groundwater modeling suggests that  
MW-1015 is not likely to receive a substantial influx  
of groundwater from the backfilled pit. However, …  
MW-1015B has shown exceedances of the applicable 
groundwater enforcement standard for manganese  
(2002-2004) and had an exceedance of the 1991 permit 
standard for iron in at least one sample in every year  
from 2002-2007.”1 

 

1. Chambers and Zamzow Report, June 2009, p. 14 



Zamzow recommends that additional monitoring 
wells be drilled. She states: 
 

“Given that exceedances have occurred in the one 
compliance well, and given the movement of contaminants 
out of the pit towards [intervention boundary well] MW-
1000PR, and since it is theoretically possible that 
contaminated groundwater could move under the Flambeau 
River toward the compliance boundary located west of the 
mine site, it would be prudent to provide a nested 
monitoring well at the compliance boundary to the west of 
the Flambeau River to ensure that any residential or 
agricultural well water quality is not being impacted, and 
to provide a point of measurement for ensuring 
groundwater meets Wisconsin drinking water standards.”1 
 

1. Chambers & Zamzow Report, June 2009, p. 14 



Is the Flambeau River being 
impacted by pollution from the 
Flambeau Mine?  



Kennecott carried out a series of 
studies between 1991 and 2008 at 
the Flambeau River. 

  
• River sediment, crayfish and walleye were 
tested upstream and downstream of the mine 
site for heavy metal content. 
  

• Surveys were done to track the kinds of 
macroinvertebrates (insects, worms, leeches 
and clams) living along the river bottom. 

 



What is Kennecott telling the Wisconsin 
DNR about the results of its Flambeau 
River monitoring program ? 
 

“Monitoring and evaluations conducted during 
2008 continue to document that the Flambeau 
River remains fully protected and Flambeau 
remains in full compliance with its permit 
standards.” 

 

-Jana Murphy, Environmental and Reclamation   
Manager for the Flambeau Mine, 2008 FMC   
Annual Report, January 2009 



Dr. Ken Parejko did an independent assessment 
of Kennecott’s Flambeau River monitoring data 
for the Wisconsin Resources Protection Council. 
 
He generated four separate reports dealing  
with the company’s sediment, crayfish, walleye 
and macroinvertebrate studies. 
 
Dr. Parejko included statistical analyses of the 
company data in his reports, since Kennecott 
had not done so in its submissions to the 
Wisconsin DNR. 



Summary of Parejko’s findings: 
• There were and continue to be serious design flaws in 

Kennecott’s Flambeau River monitoring program 
 

• Despite the poor study design, Kennecott’s data still 
suggests that the Flambeau Mine may be having an impact 
on the Flambeau River. As Parejko states: 

“Sediment copper concentrations appear to be  
higher downstream than upstream … In addition 
[crayfish and walleye] copper concentrations were 
found to be significantly higher downstream than 
upstream, suggesting a possible mine effect.”1  

 

• Statistical analyses of Kennecott’s sediment, macroin-
vertebrate, crayfish and walleye data raise significant 
doubts about the company’s claim of “no impact” of the 
Flambeau Mine on the Flambeau River.  

 

1. Parejko Sediments Report, April 2009, pp. 18-19 



What did Kennecott conclude in its  
Flambeau River Crayfish study 
submitted to the Wisconsin DNR? 

 
“Based on all data collected, including that which  
was collected in 2006, there are no impacts to  
crayfish relative to metal uptake whether we are  
looking at upstream/downstream effects or  
effects due to time (active mining phase, mine  
site reclamation, or post reclamation).”1 
 

1. Flambeau Mining Company, 2006 Annual Report, January 2007, Appendix C, Crayfish   
   Memorandum, p. C-2 
 

 
 



 

What does Parejko say about the results of    
Kennecott’s Flambeau River Crayfish study?  
 
 

“Crayfish whole-body copper appears to have been 
consistently higher at both downstream [sampling] 
locations even prior to mining and to have risen at all 
three locations (including the upstream sampling site) 
during the mine operation. …  
 
Linear regression analysis [however] … indicates that the 
gap between upstream and downstream copper 
concentrations appears to have increased during 
operation of the mine, and has been sustained in the 
post-mining years with significantly higher copper levels 
reported in the downstream crayfish. This suggests a 
possible mining effect.” 
 

1. Parejko Crayfish Report, April 2009, p. 7  
 



Parejko continues: 
 
“While it is not possible to prove a mining effect on 
crayfish copper concentrations, the [Kennecott] 2006 
annual report statement that: “Based on all data 
collected … there are no impacts to crayfish …” should 
be considered over-reaching.”1 

 

 
 
1. Parejko Crayfish Report, April 2009, p. 9 

 
 



 
 

Kennecott’s own data  
does not support  

the company’s claim of  
“no impact”  

to the Flambeau River 



What did Kennecott conclude in its 
Flambeau River Walleye study 
submitted to the Wisconsin DNR? 

 
“Based on review of the data, it is concluded  
that the operation of the mine, including the  
time window when reclamation and habitat  
restoration activities are being conducted, has  
had no impact on the concentrations of metals  
which are observed in the liver or tissue of  
walleye.”1 
 

1. Flambeau Mining Company, 2006 Annual Report, January 2007, Appendix E, Fish   
   Memorandum, p. E-3 

 
 



What does Parejko say about the results of    
Kennecott’s Flambeau River walleye study? 
 

“Based on visual inspections of the data, it appears that  
prior to the commencement of ore production at the  
Flambeau Mine in 1993, copper concentrations in liver  
samples from walleye caught upstream from the mine site 
were higher than in downstream fish. A similar view was 
expressed by FMC’s consultant in its 1996 fish sampling 
report. …  

 

This trend, however, appeared to reverse during the 
operational phase of the Flambeau Mine, when higher  
copper levels began to be measured in downstream fish.  
This shift, first detected in walleye tested in 1996, prompted
FMC’s consultant to repeat the copper test  
done on the 1996 liver samples in an effort to confirm  
the results.”1 

 

1. Parjko Walleye Report, April 2009, p. 9 

 



Parejko continues: 
 

“… the increased copper levels between 1995 and 
1996 were indeed confirmed. From 1995 to 1996 
walleye liver copper concentrations upstream from  
the mine increased on the order of 2 to 3-fold. 
Downstream, however that increase was on the  
order of 11 to 12-fold. …  
 

 

Upon reviewing this and related data, FMC’s 
consultant suggested in its 1996 fish sampling report 
that the 1996 copper results “be flagged as 
suspicious and that monitoring data for the 1997 field 
season be used to evaluate possible trends and/or 
further explain the 1996 data set.”1 

 
1. Parjko Walleye Report, April 2009, p. 10 



Parejko continues: 
 
“In 1997 the upstream composite [walleye] liver  
sample registered a copper level of 33 mg/kg, and  
the downstream sample registered 45 mg/kg – both 
similar to the 1996 results.”1 
 

 

 

 

 

1. Parejko Walleye Report, April 2009, p. 10 



When reviewing the above results, Kennecott’s 
consultant drew what Parejko describes as a 
questionable conclusion. Parejko explains:    

“In light of the data presented above, one is naturally led to 
question the … conclusion [drawn by Kennecott’s consultant in its 
1997 fish sampling report submitted to the Wisconsin Department 
of Natural Resources] that “None of these data sets show other 
than consistent copper or other metals concentrations in the 
ecosystem for the time period of 1991 to 1997.”  
 

“And while the observed trends in metal concentrations do not 
prove causation, neither do the data provide support for 
[Kennecott’s] further statement that “…the operation of the mine 
has had no impact on the concentrations of metals which are 
observed in the liver of walleye.”1  
 
1. Parejko Walleye Report, April 2009, pp. 10-11 



 
What about endangered species at 
the Flambeau Mine site?   
 
Have they survived? 



 
 
Parejko notes the following in his report: 
 

“Several … Wisconsin endangered or threatened species of 
invertebrates were found in the Flambeau River in the  
vicinity of the mine site in May/June 1991, after mine 
permits had been issued … but prior to the commencement  
of mining. [This] discovery of endangered species by DNR 
divers who were working on an unrelated project resulted in  
a lawsuit filed by the Lac Courte Oreilles Ojibwe and Sierra 
Club in July 1991. This issue was deemed serious enough by 
the courts that a temporary injunction on mine construction 
was handed down. …”1 
 

 

1. Parejko Marcroinvertebrate Report, April 2009, p. 10 



Chicago Tribune, August 30, 1991



 
Parejko continues: 
 
“As a result of [additional] survey work [done  
by the DNR in 1991] … a number of Wisconsin 
endangered or threatened species were  
confirmed to exist in the vicinity of the mine 
site, including the following: the purple  
wartyback mussel, the bullhead mussel, and  
three species of dragonflies.”1 
 

 

1. Parejko Macroinvertebrate Report, April 2009, p. 10  



Have the endangered clams and 
dragonflies been impacted by the 
Flambeau Mine? 
 

No one knows. As Parejko states: 
 

“It appears that beyond the DNR survey of the 
Flambeau River, [Kennecott] was not asked to,  
nor did they, undertake additional monitoring to 
ascertain the location and/or populations trends  
of these species near the mine. ... The lack of 
appropriate close monitoring of any endangered  
or threatened species in ecosystems potentially  
impacted by mining activities should be viewed as  
a significant shortcoming of efforts to protect  
these ecosystems.”1 

 

1. Parejko Macroinvertebrate Report, April 2009, p. 10 



The Wisconsin Resources Protection Council has 
initiated legal action against the Wisconsin DNR and 
Kennecott to address the following issues: 
 
 

• Failures to properly monitor and regulate surface and 
groundwater pollution at the Flambeau Mine site per the 
terms of Wisconsin’s mining regulations 

 
• Failures to properly monitor the Flambeau River for 
adverse mine impacts per the terms of Wisconsin’s 
mining regulations 

 
• Failures to properly regulate water pollution from the 
Flambeau Mine per the terms of the Federal Clean 
Water Act 

 



Issues addressed in the WRPC Legal Action (cont.) 
 

• Violations of the Flambeau Mine Permit, Wisconsin 
law and the Federal Clean Water Act with regard  
to pollution discharges of copper into Stream C and   
the Flambeau River 

 
• Violations of the Flambeau Mine Permit with regard 
to groundwater standards established for the Mine’s 
intervention boundary  

 
• Failure to appropriately monitor for groundwater 
pollution at the Flambeau Mine compliance boundary. 


