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Foth 
January 12, 2007. 

'" .. ' 

.' <Ms. Joa¢e':Surns' . ..' .... . .' .. 
. . VYisconsin Department of Natural Resources 
'. POBox 7921' :.' 

Madj.son WI . 53707-792 t ... ' 

. '. Dear Ms~ Bums: '" : "", , 

RE: , ~Fl3liJ.beau fudustii.alOudot Biofilter Mamlgementfl;an: ..... 
'" .' '", 

' .. 

· Otib~eh~lfof~l~~~au·rJinj~g'Compatiy (Fl~ljeali), ~othWrMtrircttire '~Ertvv6~~mf(F'ot1:r) h~~' 
· prepared this· dtaft :aiofilter Man~geil1ent pian 'for theCopper'Parl~ Business.& Jtec:re;Ltion..~ea,.· '.' 
f~nherlycall~athe'Fiain1;>ea1i lI1cil,lstrial ~Outi9t.·This 'plau is ,has b~enprepared in f6llow~~p to.the ' . 

. Cqnsriuc!iorrDocUWeptatiQn Report (September,2q06) submitt~d to ·the;.Wi~corisin;Departineiitof .', 
'. ·Natut~l.Resow;ces: thism,anagementplan ispaseclou·the 2006constiuction activityresult.saud.the . 

'. ':. . recent surfa<;e water'qu,aiity r~suHs 0 blaUi~d frpm samPling: points .lo~ate4 upstre$andq:oWnstre~ .. ' 
f 'ofthe bi651ter;and wi$iriIntePniitent Stream~, A finalreportWillbefoi:1:hcoining· .. , .. ' ":' . '. ': .. " .. 

,. ~.' . . - . .' " . . . 

. .,' Ify~ull~ve ariyq:estio~~ reg~dingtheinf~rmati~n ~reserited 'her~,pi~~seCOhi~ct'ni~~t: (920) 496-
'6813: ,'. " ., '", ,.'. /,' .......... " .' 

Sincerely,. ' 
, ' 

· >F oth Infrastructill:e & Environinent,LLC 

...... ~ .. ···~A~g~ 
J~s:8. H~tchison,P.R, , .. , .: . 

.... . rOJectEngzneer .' . . . .' .... ... , 

. , .. -' 
- 1,- . ~ .. -' 

.' -~. -

.J '. 

'. "', .' ~ , 

J :\scopes\06fO07\r-Biofiltet Mgmt Plan Final.doc· 

. 2737 South Ridge Rqad,Sui~e600.P.O~ Box 1~326 .Gr~en Bay~ WI54307~23i6. (920)497-2500.,Frut: (!;l20) 497-8516 ' 
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1 Summary 

The Copper Park Business & Recreation Area biofilter is located at the southeast comer of the 
former Flambeau Mining Company (Flambeau) mine site as shown on Figure 1. The plan area 
of the biofilter is approximately 200 ft x 200 ft (40,000 square feet) including a finger peninsul~ 
from the north bank: The biofilter.is a best management practice that is being employed to 
manage stormwater runoff from a 20 acre drainage area comprised of the Copper Park Business 
& Recreation Area (also referred to as the industrial outlot) in the southeast comer of the former 
mine site as shown in Figure 1. 

The purpose of the biofilter is to capture particulates in the surface water from the site prior to 
discharge to Intermittent Stream C. Surface water quality entering and leaving the biofilter prior 
to 2006 construction activities is documented in the fudustrial Outlot work plan submitted to the 
Department on May 2, 2006. The construction activities dUring 2006 were described in the 
ConstrUctf6n Documentation Report Bubmitted to the Department in September 2006. The 2006 
construction activities included excavation and offsite landfillinKof select soils and ditch 
material, placement of limestone gravel and large limestone cobbles (in surface water ditch 
swales) and paving asphalt over the parking lot areas. The purpose ofthe construction activities 
was to reduce particulate and dissolved solids loading to the biofilter. 

This report presents recent surface water data (post 2006 construction) which documents a 
dramatic reduction of copper loading to the biofilter. This report will also present a biofilter 
management plan including monitoring of the biofilter. 

J:\scopes\06fO07\r-Biofilter Mgmt Plan Final.doc 
Flambeau Industrial Outlot 
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2 Pre-2006 Construction Activities Conditions 

The surface soils within the outlot area were not reClaimed by excavation and placement into the 
limestone amended mine pit backfill as originally planned due to the community's desire to save 
the mine buildings for reuse by the community and utilize the area as an industrial park. 
Flambeau Mining Company leased the facilities and surrounding area to the Ladysmith 
Community Industrial Development Corporation (LCIDC). Subsequently, the LCIDC subleased 
the Copper Park Business & Recreation Area to the Wisconsin Department of Administration 
(WDNR Ladysmith Service Center), Xcel Energy (electric line maintenance shop/storage), and 
City of Ladysmith (Copper Park Equestrian Trailhead). Based on monitoring that was completed 
by Flambeau Mining Company it was noted that the soils in the industrial outlot contributed to 
raising the copper and zinc concentrations of stormwater runoff delivered to the biofilter. 
Flambeau addressed this issue by monitoring surface water, identifying potential sources of 
copper and zinc and excavated and landfilled these soils during 2003 (rail spur reclamation) and 
again during the 2006 con.struction activities. Storm water was collected alJ-d monitored dUring 
2004 and 2005 at internal site locations used to identify areas which acted as the source of 
copper and zinc in stormwater rUnoff delivered to the biofilter. 

The stormwater quality data prior to 2006 construction activities along with the regulatory 
submittals were included in the Outlot Work Plan submitted to the Department in a document 
dated May 2, 2006. The inflow at the biofilter ranged from 0.53 to 2.0 mg/l copper with an 
average concentration of approximately 1.20 mg/l from September 2004 through September 
2005 (9 separate sampling events). -The approximate average of zinc over the same time period 
was 0.38 mg/I. . 

The biofilter effectively lowered the copper and zinc levels leaving the biofilter during this time 
period (September 2004 through September 2005). The average concentration of copper flowing 
out ofthe biofilter (6 sampling events) was 0.045 mg/l (96% reduction in copper). The average 
zinc levels flowing from the biofilter over the same time period (September 2004 through 
September 2005) was 0.0076 mg/I (a 98% reduction-in zinc). 

J:\scopes\06fO07\r-Biofilter Mgmt Plan Final.doc 
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3 2006 Construction Activities 

The construction activities were documented in the Construction Documentation Report dated 
September 2006 which was submitted to the Department. 

The gravel parking lot was excavated to a minimum of 4 inches. Five locations where higher 
levels of copper were identified by sampling and testing were excavated deeper, until lower 
levels of copper were encountered. The average copper concentration in the soil prior to removal 
was approximately 1,140 mg/kg (ppm). The average concentration of the exposed sub grade after 
removal was approximately 38 mg/kg (ppm). The exposed sub grade after removal was then 
overlain with filter fabric and limestone gravel t6 asphalt sub grade or topsoil sub grade. 

J:\scopes\06fO07\r-Biofilter Mgmt Plan Final.doc 
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4 Post-2006 Construction Conditions 

The 2006 construction activities were completed at the end of June. Since then four rounds of 
sampling of stormwater around and within the biofilter have been performed. The results 
indicate a dramatic drop of copper (and zinc) in the stormwater runoff entering the biofilter 
(inflow). 

Post 2006 Construction Surface Water Test Results 

BFSW-Cl 
(inflow) BFSW-C2 (outflow) 

Sampling Date ugll ugll 
7126/2006 60 not sampled (Stream 

C not flowing) 
8/3/2006 140 33 
10/4/2006 95 16 
11128/2006 80 34 

Average 94 28 

Comparing the pre and post construction copper concentrations at the biofilter inflow shows a 
significant drop of92% in the post construction samples (1.20 ppm pre vs. 0.094 ppm post). 

Comparing the pre and post construction copper concentrations at the biofilter outflow shows a 
significant decrease of nearly 40% (0.045 ppm pre, vs. 0.028 ppm post). 

All ofthe surface water data obtained during July, August, October and November of2006 is 
shown in ug/l or ppb in the attached Table 1. 

An estimate of the volume of sediment being deposited annually within the biofilter due to 
erosion is approximately 0.1 inch per year. The drainage area and associated calculations are 
attached. 

J ;\scopes\06fOO7\r-Biofilter Mgmt Plan Final.doc 
Flambeau Industrial Outlot 

Foth Infrastructure & Enviro'nment ·4 



I 
~I 

I 
I 
~ 

I 

5 Biofilter Management Plan 

Monitoring of the biofilter will consist of two monitoring events a year. The events will target 
high flow and low flow regimes. Therefore, the target monitoring dates will be as follows: 

Event Target Dates 
1 A~ril 
2 September 

In the event that there is a no precipitation event during the target dates, the target date will be 
expanded until a precipitation event occurs. 

Parameters to be monitored will be: 

• copper 
• ZInC 
• conductivity 
• hardness 

• pH 

The locations of monitoring the biofilter will be the inflow and outflow locations, upstream and 
downstream locations (BFSW-Cl, BFSW-C2; SW-C8 and SW-C5 respectively). 

This monitoring will occur for 3 years or until stabilization has occurred. 

5.1 Biofilter Management Plan 

Monitoring of the biofilter will consist of a once per annUm measurement of the water depth and 
available freeboard of the biofilter. The monitoring will be done during February of each year. 
When the sum of the water depth and freeboard becomes less than 3 feet then the sediment 
within the biofilter will be excavated, characterized and managed consistent with the NR 500 
code. 
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Flambeau Mine, Bio-filter Annual Run-Off Mass Deposition Calculations 

Il-Dec-06 

Sediment loading of the biofilter calculation summary, 

Existing Case 

Annual Loadi~g from SLAMM Program: 

Assumed unit weight of sediment: 

Annual tons per year: 

Existing area ofbot1om ofbio-filter: 

Annual sediment thickness added to bio-filter: 

3.5 Cubic Yards 

94.5 Cubic Feet! 

115 pounds per cubic foot 

5.4 TONS2 

21700 Square Feee 

0.05 inches4 -

Using a safety factor of 2, the annual sediment thickness added to bio-filter: 2x 0.05 inches = 0.1 inch/year. 

NOTE: 1. Cubic Feet = 3.5 CY x 27 CF/CY = 94.5 CF 
2. Tons = 3.5 CY x 27 CF/CY x 115 LBS/CF x ltonl2000 LBS = 5.4 tons 
3. Area = (160' * 110') + (30' * 50') + (130' * 20') = 21,700 SF 

4. Annual'sediment thickness = Annual Loading (CF)/Existing bottm area(SF) = 94.5 CF/21700 SF = 0.0044 ft = 0.05 inches. 

Developed by: JBHl 
Checked by: SRB 

J:\scopes\06FOO7\Bio-filter calcs.xls 
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flambeaul.INP 
Data file name: c:\program Files\winSLAMM\flambeau1.dat 
SLAMM version V9.1 
Rain file name: c:\program Files\winSLAMM\GB1982.RAN 
particulate solids concentration file name: C:\PROGRAM 
FILES\WINSLAMM\PART.PSC 
Runpff coefficient file name: C:\PROGRAM FILES\WINSLAMM\RUNOFF.RSV 
particulate Residue Delivery file name: C:\PROGRAM 
FILES\WINSLAMM\DELIVERY.PRR 
Residential Street Delivery file name: C:\PROGRAM FILES\WINSLAMM\WI_STR04.STD 
Institutional Street Delivery file name: C:\program 
Files\winSLAMM\wI_STR04.std . 
commercial street Delivery file name: c:\program Files\winsLAMM\WI_STR04.std 
Industrial Street Delivery file name: c:\program Files\WinSLAMM\WI_STR04.std 
other Urban street Delivery file name: c:\program Files\winSLAMM\WI_STR04.std 
Freeway Street Delivery file name: c:\program Files\winSLAMM\wI_STR04.std 
Pollutant Relative concentration file name: C\PROGRAM 
FILES\WINSLAMM\POLL.PPD 
seed for random number generator: 42 

. Study period starting date: 01/02/82 study period ending date: 
12/28/82 
Date: 12-08-2006 Time: 08:42:26 
Fraction of each type of Drainage system serving study area: 

1. Grass swales a 
2. undeveloped roadside 0 

curb and Gutters, 'valleys', or sealed swales in: 
3. Poor condition (or very flat) 1 
4. Fair condition 0 
5. Good condition (or very steep) a 

Site information: Flambeau Bio-filter 

1<===== Areas for each source (acres) ===>1 
Resi- Institu- commercial Industrial other 

dential tional Areas Areas ur.ban 
Source Area . Areas Areas Areas 
Roofs 1 0.00' 0.00 0.00 1.00 0.00 
Roofs 2 0.00 0.00 0.00 0.00 0.00 
Roofs 3 0.00 0.00 0.00 0.00 0.00 
Roofs 4 0.00 0.00 0.00 0.00 0.00 
Roofs 5 0.00 0.00 0.00 0.00 0.00 
Paved parking/storage 1 0.00 0.00 0.00 3.50 0.00 
paved parking/Storage 2 0.00 0.00 0.00 0.00 0.00 
paved parking/storage 3 0.00 0.00 0.00 0.00 0.00 
unpaved prkng/Storage 1 0.00 0.00 .0.00 0.00 0.00 
unpaved prkng/storage 2 0.00 0.00 0.00 0.00 0.00 
playground 1 0.00 0.00 0.00 0.00 0.00 
playground 2 0.00 0.00 0.00 0.00 0.00 
Driveways 1 0.00 0.00 0.00 0.00 0.00 
Driveways 2 0.00· 0.00 0.00 0.00 0.00· 
Drivewaks 3 0.00 0.00 0.00 0.00 0.00 
sidewal s/walks 1 0.00 0.00 0.00 0.00 0.00 
Sidewalks/walks 2 0.00 0.00 0.00 0.00 0.00 
Street Area 1 0.00 0.00 0.00 0.00 0.00 
Street Area 2 0.00 0.00 0.00 0.00 0.00 
Street Area 3 0.00 0.00 0.00 0.00 0.00 
Large Landscaped Area 1 0.00 0.00 0.00 15.50 0.00 . 
Large Landscaped Area 2 0.00 0.00 0.00 0.00 0.00 
undeveloped Area 0.00 0.00 0.00 0.00 0.00 
Small Landscaped Area 1 0.00 0.00 0.00 0.00 0.00 
small Landscaped Area 2 0.00 0.00 0.00 0.00 0.00 
small Landscaped Area 3 . 0.00 0.00 0.00 0.00 OiOO 
Isolated/Water Body Area 0.00 0.00 0.00 0.00 0.00 
Other pervious Area 0.00 0.00 0.00 0.00 0.00 
Other Dir cnctd Imp Area 0.00 0.00 0.00 0.00 0.00 
Other Part cnctd Imp Area 0.00 0.00 0.00 0.00 0.00 

-------..:... -------- -------- -------- --------
Total 0.00 0.00 0.00 20.00 0.00 

page 1 
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1 

-1 

Freeway source Area 

Roofs 1-
Roofs 2 
Roofs 3 
Roofs 4 
Roofs 5 
Paved parking/storage 1 
paved Parking/Storage 2 
Paved par~ing/Storage 3 
Unpaved prkng/storage 1 
unpaved prkng/storage 2 

Total 

Total of All Source Areas 

Total of All Source Areas 

fl ambeaul.INP 

Area (acres) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.-00 
0.00 
0.00 
0.00 
0.00 

0.00 

20.00 

less All Isolated Areas 20.00 
====== 

source Area Control Practice Information 
Land Use: Industrial 

Roofs 1 source area number: 91 
The roof is pitched 
The source Area is directly connected or draining to a directly 

connected area 
Paved parking/storage 1 Source area number: 96 

The source Area is directly connected or draining to a directly 
connected area 

Large landscaped Area 1 - Source area number: 111 
The- SCS Hydrologic soil Type is clayey 
The bui~ding density is low 

Drainage system 

outfall 
Control practice_ 1: Wet Detention Ponds 

1. Area served by detention ponds (acres)= 20 
2. particle Size Distribution file name: C:\PROGRAM 

FILES\WINSLAMM\MIDWEST.CPZ -
3. Initial stage elevation (ft): 
4. Peak to Average Flow Ratio: 
5. outlet characteristics: 

outlet number 1 

o 
3.8 

outlet type: Broad Crested weir 
1.' weir crest length (ft): 5 
2. Weir crest width eft): 5 
3. Discharge coefficient Cft): 0 
4. Height of weir opening (cfs): 1 

5 5. Height of datum to bottom of weir opening: 
6. Pond stage and surface area 

Entry Stage Pond Area Natural seepage Other 
outflow 

Number Cft) 
0 0.00 

1 0.01 

2 1.00 

3 2.00 

4 3.00 

(acres) 
0.0000 

0.8500 

0.8500 

0.8500 

0.8500 
page 2 

(in/hr) 
0.00 

0.00 

0.00 

0.00 

0.00 

Ccfs) 
0.00 

0.00 

0.00 

0.00 

0.00 
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fl ambeaul. INP 

5 6.00 0.8500 

pollutants to be Analyzed and printed: 
- poll utant Name poll utant Type 

solids 
solids 

particulate 
Total 

page 3 

0.00 0.00 
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Flambeau Mine / Industrial Outlot Rainfall Data 2006 – 2010 
 
The following table identifies the dates upon which the Flambeau mine site, Industrial Outlot, and Biofilter 
received precipitation of 0.5 inches or more within a 24-hour period, thereby causing a precipitation-induced 
discharge from the Biofilter to Stream C. 
  
These dates were obtained from the U.S. Department of Commerce’s National Climatic Data Center, for the 
Ladysmith 3w monitoring station, in Rusk County, Wisconsin (45°28’N / 91°07’W), which is part of the National 
Weather Service’s Cooperative Station Network (Coop ID No. 474391) (for further station information, see 
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI~StnSrch~StnID~20021221) 
 

Date 24 Hour Amount of Precipitation  (inches) 
06-24-06 0.50 
06-26-06 0.50 
07-26-06 0.70 
07-31-06 0.87 
08-01-06 1.00 
08-02-06 2.70 
08-18-06 0.59 
09-16-06 0.70 
09-23-06 0.50 
10-04-06 0.58 
10-17-06 0.65 
11-29-06 0.67 
01-01-07 0.78 
03-02-07 0.53 
03-31-07 0.56 
04-01-07 0.63 
05-24-07 0.86 
06-08-07 0.60 
06-18-07 0.58 
06-19-07 0.70 
07-04-07 0.80 
07-08-07 2.00 
07-27-07 1.08 
08-20-07 0.70 
08-21-07 0.60 
08-22-07 0.79 
08-28-07 1.50 
09-19-07 1.16 
09-21-07 2.60 
09-25-07 0.53 
09-30-07 0.57 
10-01-07 1.40 
10-03-07 1.01 
10-06-07 1.38 
10-09-07 0.63 
10-17-07 0.54 
10-19-07 0.81 
12-02-07 0.60 
12-23-07 1.00 
04-01-08 0.55 

ATTACHMENT C 
FMC 60-Day Notice Letter

1



04-11-08 0.60 
04-12-08 0.60 
04-25-08 1.00 
05-02-08 0.59 
05-04-08 1.00 
05-30-08 1.30 
06-06-08 1.10 
06-07-08 1.00 
06-12-08 1.90 
06-28-08 0.85 
07-30-08 0.62 
08-04-08 1.18 
09-12-08 1.30 
09-14-08 0.60 
09-24-08 0.62 
10-06-08 1.00 
10-07-08 0.63 
10-08-08 0.53 
12-15-08 0.64 
04-27-09 1.00 
05-14-09 0.55 
06-09-09 1.07 
06-22-09 1.55 
06-28-09 0.50 
07-10-09 0.77 
08-03-09 1.58 
08-14-09 0.52 
08-16-09 0.75 
08-20-09 0.55 
08-21-09 0.73 
08-26-09 0.53 
10-02-09 0.83 
10-07-09 1.15 
10-22-09 0.82 
10-24-09 1.20 
12-25-09 0.75 
01-25-10 0.70 
05-08-10 0.70 
05-31-10 0.55 
06-09-10 1.20 
06-16-10 0.60 
06-22-10 1.80 
06-24-10 0.73 
07-12-10 0.57 
07-15-10 2.70 
07-18-10 0.51 
07-28-10 1.70 
Total Number of Alleged 
Precipitation-induced Discharges 

87 
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