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FORWARD 
 
The following is a listing of the items as required by the Federal Rules of Civil Procedure.  
 

1. My opinions and conclusions are contained in this report. 
2. A statement of my qualifications is contained in Appendix A.  I am a professional 

geologist in the State of Wisconsin.  My education includes a Bachelor’s Degree in 
geology and a Master’s Degree in the hydrogeology program at the University of 
Wisconsin-Madison Department of Geology and Geophysics.  I have been a professional 
consultant in hydrogeology since 1987; since 2009, I have operated my own firm, 
consulting in contaminant hydrogeology, water supply, and related services.  My client 
base has included industrial clients, various government entities and individuals.  My 
professional experience has included conducting significant contaminant studies and 
remediation activities, wellhead protection services, and numerous surface 
water/groundwater studies.   
 
In contaminant studies, a major consideration is the potential destination of 
contaminants, in which surface water quality study is a significant consideration.  
Consequently, consideration and assessment of potential impacts to surface waters is a 
routine component of my work.  Similarly, I routinely review water quality data to 
evaluate contaminant concentrations and trophic states.  I also frequently utilize 
topographic maps to determine surface water flow direction. 
 

3. The documents and data I relied on are as follows: 
• Correspondence, Flambeau Mining Company (“FMC”) to Wisconsin Department of 

Natural Resources (“WDNR”), August 5, 2004, “Proposed Monitoring Plan for 
Intermittent Stream C.” 

• Correspondence, FMC to Wisconsin Department of Natural Resources (“WDNR”), 
January 20, 2005, “Stream C – 2004 Year End Analysis of Collected Data, Flambeau 
Mining Company.” 

• Correspondence, FMC to WDNR, October 24, 2005, “Stream C – Analysis of Collected 
Data, Flambeau Mining Company.” 

• Correspondence, FMC, July 31, 2007, “Surface Water Monitoring, Stream C & 0.9 
Acre Biofilter.” 

• Correspondence, FMC to WDNR, September 27, 2007, “Surface Water Monitoring, 
Stream C & 0.9 Acre Biofilter.” 

• Correspondence, FMC to WDNR, December 6, 2007, “Surface Water Monitoring, 
Stream C & 0.9 Acre Biofilter.” 

• Correspondence, FMC to WDNR, June 18, 2008, “Surface Water Monitoring, Stream 
C & 0.9 Acre Biofilter.” 

• Correspondence, Foth to WDNR, October 14, 2008, “2008 Monitoring Results and 
Copper Park Lane Work Plan.” 
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• Correspondence, FMC to WDNR, December 8, 2008, “Surface Water Monitoring, 
Stream C & 0.9 Acre Biofilter.” 

• Correspondence, FMC to WDNR, July 3, 2009, “Surface Water Monitoring, Stream C 
& 0.9 Acre Biofilter.” 

• Correspondence, FMC to WDNR, December 29, 2009, “Surface Water Monitoring, 
Stream C & 0.9 Acre Biofilter.” 

• Correspondence, FMC to WDNR, September 23, 2010, “Surface Water Monitoring, 
Stream C & 0.9 Acre Biofilter.” 

• Correspondence, FMC to WDNR, September 29, 2010, “2010 Stipulation Monitoring 
– Flambeau Mining Company, Spring 2010 Surface Water Analytical Reports.” 

• Correspondence, FMC to WDNR, December 8, 2010, “2010 Stipulation Monitoring – 
Flambeau Mining Company, Biota & Fall 2010 Surface Water Analytical Reports.” 

• Correspondence, FMC to WDNR, January 21, 2011, “2010 Stipulation Monitoring 
Summary – Flambeau Mining Company.” 

• “Supplement to the Surface Reclamation Plan for the Flambeau Mine,” Applied 
Ecological Services, Inc., January 1998. 

• “Biofilter Management Plan,” Foth, January 2007. 
• “Copper Park Business and Recreation Area Work Plan,” Foth, May 2011. 
• “Stormwater management and Erosion Control Plan,” Foth Infrastructure & 

Environment, LLC, May 2011. 
• Wisconsin Pollutant Discharge Elimination System Permit number WI-0047376-2. 
• Deposition Transcript of Lawrence J. Lynch, July 29, 2011, with exhibits. 
• Deposition Transcript of Craig P. Roesler, July 27, 2011, with exhibits. 
• Lynch Deposition Transcript Exhibit 17. 
• FMC’s Responses to Plaintiffs’ First, Second and Third set of requests for admission 

and first set of interrogatories. 
• Miscellaneous, untitled analytical and toxicity data from the WDNR. 
• USGS 7.5 minute topographic map, Ladysmith, Wisconsin, 1971. 
• Aerial photographs of the facility. 
• Various FMC-related correspondence from the Wisconsin Department of Natural 

Resources. 
• “Decision of Findings of Fact, Conclusions of Law and Permits,” WDNR, January 14, 

1991. 
• Plaintiffs’ Complaint and Notice of Intent to Sue. 

4. Exhibits to be used in summary of, or in support of, my opinions are the Figures at the 
end of the report, as well as figures from FMC documents, presented in Appendix B. 

5. I have not authored any publications in the last 10 years. 
6. My firm is being paid at a rate of $75 per hour for my work on this report and for any 

testimony I may give. 
7. Cases in which I have testified or been deposed in the past 4 years include: 

• Daniel Roath and Mary Roath v. State of Wisconsin Department of Natural 
Resources,  Walworth County Circuit Court Case No. 09-CV-0367. 
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• Mink River Basin Supper Club et al. v. Arby Construction et al., Door County Case 
No. 08-CV-295. 
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SECTION 1 
 

OVERVIEW, CONCLUSIONS AND BACKGROUND 
 

I was asked to review the pertinent data from the Flambeau Mining Company (“FMC”) site in 
Ladysmith, Wisconsin.  The purposes of my review were to: 
 

1. Provide an opinion as to the hydrologic connection between the 0.9-acre biofilter, 
Stream C, and the Flambeau River; and 

2. Provide an opinion as to whether the discharges from the 0.9-acre biofilter are adding 
copper, zinc and other pollutants to the stream and to the Flambeau River. 

 
As detailed in this report, as a result of my analyses I have concluded that there is a direct 
hydrologic connection, by design, between the biofilter, Stream C, and the Flambeau River.  I 
have further concluded that pollutants, including copper and zinc, are contained in the biofilter 
and are discharged from the 0.9-acre biofilter into Stream C and, ultimately, into the Flambeau 
River.  Analytical data collected by FMC and the WDNR also show that, while some naturally 
occurring copper and zinc are present in Stream C, the amount discharged by the biofilter is 
higher than background levels. 
 
BACKGROUND 
FMC actively mined the Ladysmith site from 1993 until 1997.  Their operations included an 
open-pit metallic mine, for the extraction of gold, silver and copper.  Other secondary metals, 
including iron and zinc, were also present in the formation.  During the period of active mining 
operations, surface runoff was directed to what was termed a surge pond.  Water was then 
passed through an on-site treatment plant, prior to discharge to the Flambeau River.  During 
this portion of the site history, the discharge was conducted under the authorization of a 
Wisconsin Pollutant Discharge Elimination System permit1

 
. 

After the conclusion of the mining activities, site reclamation plans were implemented, and an 
“Industrial Outlot” was created.  The use of the treatment plant was discontinued, and the 
surge pond was converted to a “biofilter,” which was intended to essentially be a stormwater 
detention feature for the Industrial Outlot.  Drainage plans that were produced indicate that 
most of the Industrial Outlot was re-graded for the purpose of draining into the biofilter, which 
has an outlet on the east side.  FMC documents indicate that the outlet is intended for the 
discharge of overflow water to Stream C.2

 
 

FMC and the Wisconsin Department of Natural Resources have conducted periodic surface 
water monitoring from locations on Stream C and the Flambeau River since 2004.3

                                                           
1 “Decision of Findings of Fact, Conclusions of Law and Permits,” WDNR, January 14, 1991. 

  The results 

2 Defendant’s Response to Plaintiffs’ First Set of Interrogatories. 
3 Letter from Jana Murphy (FMC) to Larry Lynch (WDNR), August 5, 2004, “Proposed Monitoring Plan for 
Intermittent Stream C.” 
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of these sample analyses formed the basis of my conclusions with respect to Section 3 of this 
report.  Although no detail was presented as to the collection and handling of the samples, for 
purposes of my review I have assumed that samples were collected and handled in a 
professional manner.  Additionally, I did not find any notations on laboratory reports to indicate 
that samples were improperly handled, or exceeded any holding times. 4

 
 

In 2011, FMC proposed several modifications to the existing site design.  These changes have 
not yet been completed. 
  

                                                           
4 Laboratory analysis of FMC’s surface water samples is ordinarily performed by Northern Lake Service, Inc., and 
results are provided by the lab to FMC representatives on an Analytic Report.  For example, Correspondence from 
FMC to WDNR, September 23, 2010, “Surface Water Monitoring, Stream C & 0.9 acre Biofilter.”  
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SECTION 2 
 

HYDROLOGIC CONNECTION BETWEEN THE 0.9-ACRE BIOFILTER, STREAM C 
AND THE FLAMBEAU RIVER 

 
Evaluating the hydraulic connection between surface water bodies is a routine function in my 
work.  One of the initial steps in many projects is the construction of a site conceptual model.  A 
conceptual model is a graphic and textual description of the problem domain.  The conceptual 
model will include, among other things, the determination of the interrelationship of the 
various surface water components within the study area.  To establish these conditions, a range 
of resources are utilized.  These can include a combination of topographic maps, photos (aerial 
and site-specific), design plans, site visit data, and any other pertinent information that is 
available.   
 
Throughout the design documents produced since the development of FMC’s modified 
Reclamation Plan, FMC documents demonstrate that the reclaimed site was designed such that 
overflow from the 0.9-acre biofilter would discharge into Stream C.  Sufficient documentation 
to support this conclusion are presented in four documents, “Copper Park Business and 
Recreation Area Work Plan” (“Work Plan”), and Stormwater Management and Erosion Control 
Plan” (“Control Plan”), both from May 2011, “Biofilter Management Plan” from  January 2007, 
and the “Supplement to the Surface Reclamation Plan for the Flambeau Mine” (“Supplement”), 
dated January 1998. 
 
As the Supplement indicates, plans were in place as early as 1998 to discharge stormwater from 
the biofilter to Stream C.  This document states, “Flow from the biofilter would be directed to 
Stream C.” 
 
The “Biofilter Management Plan” indicates further that the purpose of the biofilter is to capture 
particulates before discharging water to Stream C.   
 
Figures and plans presented in the Work Plan and Control Plan provide detail with respect to 
exiting surface water flow conditions and design.  Arrows are plotted on Figure 2-1 (Appendix 
B), providing an overview of existing surface water flow conditions.  An arrow is clearly placed 
on the east side of the biofilter, showing flow directly from it into Stream C, over a distance of 
approximately 30 feet.  This flow is supported by topographic detail, which indicates surface 
gradients, i.e., flow directions.  Topographic levels on Figure 1 (Appendix B) show that the 
surface elevation drops from 1140 feet at the perimeter of the biofilter to just under 1138 feet 
at Stream C.  This figure and Figures 2-1 and 2-2 also show this to be an uninterrupted slope, 
with no feature present that would intercept the flow before it reaches Stream C. 
 
This design is further documented in the Control Plan.  Figure 1 (Appendix B) presents a west-
to-east cross section through the 0.9-acre biofilter, showing existing site conditions.  This figure 
shows a 2.5-foot drop from the perimeter of the biofilter over a distance of 30 feet to Stream C 
(a gradient of 8 percent).  Based on my experience and education in hydrology, the gradient 
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(i.e., slope) from the biofilter down to Stream C, as specified in FMC’s plans, along with the 
absence of an intercepting feature, is sufficient to show that water from the biofilter outlet 
reaches Stream C.   
 
Finally, the Stormwater Quantity Calculations, presented as Appendix B to the Control Plan, 
presents a series of stormwater flow calculations.  Each scenario is accompanied by a diagram, 
depicting the designed flow path.  These diagrams simply show the path surface water will take 
along various flow routes, also showing features (i.e., stormwater retention ponds) which the 
surface water will pass through in its journey from the starting point to the final discharge.  I 
have reviewed many such figures in the course of my consulting work, and have myself 
incorporated them into stormwater plans.  The final figure in the attached Appendix B shows 
one such diagram.  The flow from the biofilter is clearly shown as going directly into Stream C.  
All diagrams in the document that show flow paths that include the biofilter, show the flow as 
being designed to go from the biofilter to the stream. Consequently, based on existing 
conditions indicated in FMC’s plans, the flow is clearly designed to and does travel from the 
biofilter outlet directly to the stream. 
 
Once in Stream C, water from the biofilter travel to the Flambeau River.  A review of the Work 
Plan Figure 2-2 shows that the gradient of Stream C is to the south-southwest, meaning water 
flows south-southwest toward the Flambeau River.  Figure 1-2 (also in Appendix B) clearly 
shows that Stream C continues to travel to the shore of the Flambeau River, and FMC has 
agreed that Stream C is a tributary to the Flambeau River5.  This is also confirmed in an internal 
Wisconsin Department of Natural Resources memorandum by Roger Jasinski (November 25, 
1988), in which he cites the flow in Stream C from Highway 27 to the Flambeau River.  This was 
further substantiated by WDNR employee Craig P. Roesler, in which he verified that Stream C, 
“flows into and contributes its flow to the Flambeau River.”6

 

  Consequently, the hydrological 
connection from the biofilter to the Flambeau River is well-documented. 

  

                                                           
5 Response to Request for Admission #39. 
6 Deposition of Craig P. Roesler, page 10.. 
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SECTION 3 
 

DISCHARGE OF COPPER AND ZINC TO THE ENVIRONMENT 
 

As noted above, the Biofilter Management Plan indicates that the biofilter was intended to 
capture sediments before water is discharged to Stream C.  However, the copper and zinc 
analyses performed by the laboratory analyzing samples from the FMC site were of dissolved 
metals, and not metals in sediment form, meaning the biofilter would be ineffective in 
capturing the dissolved metals.  The fact that the samples are of dissolved metals is indicated 
by the analytical methodology indicated on the laboratory reports, EPA method 200.77

 

.  When 
samples are collected for this analytical procedure, acid is added to the sample to prevent 
metals from precipitating out of solution prior to analysis.  A review of pH data indicate that the 
water in the biofilter is slightly acidic, i.e., a pH lower than 7.  The consequence of this lower pH 
is that the metals remain in solution in the water contained in and discharged from the biofilter, 
and do not precipitate out.  Because of the hydrologic connection noted above, dissolved 
metals contained in water discharged from the biofilter reach stream C and the Flambeau River. 

This conclusion is further supported by surface water quality data taken by FMC and WDNR 
which can be used to compare and show the impact of the discharges.8  Surface water quality 
data were reviewed for samples collected from the FMC site by FMC and the WDNR.  More 
specifically, particular interest was given to samples collected from Stream C and the Flambeau 
River.  While eight sample locations were established for Stream C, regular sampling was only 
completed for three sampling locations designated as SW-C3, SW-C5 and SW-C8.  Those sample 
locations are shown on Figure 1 of this document, as well as the locations of Flambeau River 
Samples SW-1, SW-2 and SW-3.  Also shown on Figure 1 is sample location BFSW-C2, which is a 
sample point for biofilter effluent.9

 
 

Historically, FMC’s and WDNR’s metals analyses have included copper and zinc, reported in 
micrograms per liter (µg/L).  Although iron and manganese were added to the analyses, this 
document considers copper and zinc, as they have the longest record of analyses. 

                                                           
7 EPA method 200.7 is one in which aqueous samples are acid-preserved to maintain metals in solution until the 
analyses are performed.  I have acquired experience using and reviewing data developed with this method during 
my education and through the course of my career. 
8 In determining whether pollution is impacting the environment, whether the consideration be air, groundwater, 
surface water or soil, specific steps are taken.  First, one identifies the background (i.e., natural) concentrations.  
Although regional data on background conditions may be available, it has been my experience that such data are 
not reliable, because natural conditions can vary greatly over a small area.  Consequently, it is my practice to 
obtain site-specific background information.  Additional information, in the case of the FMC site, surface water 
quality data, is then collected at locations downstream, in and below areas that may have been impacted.  
Background concentrations are then compared with the downstream sample results.  An increase in 
concentrations at downstream locations indicates that contaminants have been added to the stream as it passed 
through a subject area.  Fortunately, surface water quality data are available for both background and downstream 
locations at the FMC site, as discussed above. 
9 WDNR biofilter sample location BO-1 coincides with location BFSW-C2.  Consequently, WDNR data from BO-1 
were included in my analyses. 
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Figure 1 was created using Surfer, a plotting and contouring software program commonly used 
in earth sciences, and a program I frequently use in my consulting work.  The figure also 
presents plots of historic copper and zinc concentrations at the various locations.  To create 
these graphs, I entered the historical analytical results into an Excel spreadsheet (enclosed with 
the Figures), from which the graphs were plotted, and then imported into the Surfer document.  
The concentrations in the Flambeau River are all from below the level that can be detected by 
the analytical method (called “non-detect”) to approximately 11 µg/L, with the concentrations 
at SW-3 being higher than at the other two locations.  The Flambeau River is flowing in a north-
to-south direction at this location, making SW-1 and SW-2 upgradient from SW-3.  Additionally, 
SW-3 is near the location where flow from Stream C joins the flow of the Flambeau River. 
 
The SW-C5 sample point is in Stream C, immediately below the biofilter, and given its location is 
representative of a combination of biofilter discharge and water from upstream.  A review of 
surface water samples collected from it show copper and zinc concentrations to be elevated, 
relative to samples SW-1 and SW-2, which are upstream on the Flambeau River.  Also, sample 
results from BFSW-C2 indicate copper and zinc are contained in the biofilter water, often at 
elevated levels. 
 
Sample location SW-C3 is near the headwaters of Stream C.  Copper and zinc concentrations at 
SW-C3, which is located upgradient from the biofilter, are historically lower than in SW-C5 and 
SW-C8.  Although the zinc concentration in October 2004 spiked at 160 µg/L, remaining 
concentrations for both zinc and copper have been approximately 10 µg/L. 
 
Copper and zinc concentrations have fluctuated at SW-C8.  Although concentrations dropped 
somewhat in the first two years of sampling, they have leveled out in the 25 to 50 µg/L range, 
which is significantly higher than the concentrations found in the Flambeau River and at SW-C3. 
 
Copper and zinc concentrations at SW-C5 have been the most variable of the three locations, 
ranging from approximately 20 µg/L to nearly 100.  Unlike SW-C3 and SW-C8, the 
concentrations have not shown any signs of stabilization.  This is likely explained by periodic 
flows from the biofilter, causing the erratic results.  
 
The same Excel database used to create the graphs on Figure 1 was used to create Figures 2 
and 3.  These figures provide direct comparisons of copper and zinc concentrations, 
respectively, at the six locations summarized above.  In my practice and profession, data are 
commonly presented in a logarithmic format when comparing values that vary by orders of 
magnitude (factors of 10, e.g., 1 – 10 – 100, etc.).  Because of the significantly higher historical 
concentrations at the Stream C locations than in the Flambeau River, the concentrations are 
plotted in log-10 format.  For purposes of plotting, non-detects were plotted at a concentration 
of 0.1 µg/L, because a value of zero cannot be plotted logarithmically. 
 
Figure 2 shows copper concentrations at all three Stream C locations being higher than at any 
of the Flambeau River concentrations.  Although samples at SW-C3 are not significantly higher 
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than the Flambeau River concentrations, results at SW-C5 and SW-C8, which are downstream 
from SW-C3 are approximately an order of magnitude higher.   
 
Zinc concentrations (Figure 3) are more stable than copper concentrations, but are again higher 
in the stream than in the Flambeau River.  Note that with both copper and zinc, the 
concentrations are typically slightly higher at SW-3 than at SW-1 or SW-2, which likely reflects 
the contribution of the copper- and zinc-bearing waters from Stream C into the Flambeau River. 
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SECTION 4 
 

CONCLUSION AND OPINIONS 
 

After a review of the various documents identified above, the discharge of water from the 0.9 
acre biofilter into Stream C clearly appears to have been by deliberate design.  As presented in 
this report, numerous documents show that to be a planned condition, which is in fact the 
existing condition.   Due to the presence of a direct hydrologic connection, dissolved pollutants 
discharged from the biofilter flow into Stream C and then flow into the Flambeau River. 
 
This is further reinforced by the monitoring data, which in my opinion show that concentrations 
of copper and zinc detected at SW-C5 and SW-C8 (and likely at SW-3) are not indicative of 
background conditions.  When one investigates background conditions, whether it be surface 
water, groundwater or air, sampling is done upgradient from the subject site in an effort to 
collect a sample that in no way could be influenced by conditions on the subject site.  This has 
been my experience when developing work plans with state agencies and the US Environmental 
Protection Agency.  To that extent, the samples that best represent background conditions are 
SW-C3, SW-1 and SW-2.  As can be seen on Figures 2 and 3, these locations have yielded copper 
and zinc concentrations significantly lower than the concentrations at SW-C5 and SW-C8.  The 
primary change in conditions at SW-C5 is the biofilter discharge; SW-C8 is likely attributed to 
on-site runoff.   
 
Based on the conclusions presented above, it is my opinion that water in the 0.9-acre biofilter 
contains copper and zinc, and that the biofilter is adding copper and zinc to Stream C and the 
Flambeau River.   


