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Permit Fact Sheet 
General Information 

Permit Number: WI-0027456-10-0 

Permittee Name: Bemis Manufacturing Company Plant D 

Address: 300 Mill St 

City/State/Zip: Sheboygan Falls WI 53085 

Discharge Location: West Bank of Sheboygan River, approximately one mile downstream of the Highway C Bridge in 
Sheboygan County. 

Receiving Water: Sheboygan River (Sheboygan River Watershed, Sheboygan River Basin) 

StreamFlow (Q7,10): 13 cfs 

Stream 
Classification: 

Warm water sport fish community, non-public water supply. 

Discharge Type: Existing, Continuous 

Facility Description 
Bemis Manufacturing Company Plant D manufactures injection molded and extrusion HDPE parts. Incoming municipal 
water is measured by turbine meter. Cooling water from the Kelch and ADF3 processes is sent treated with a Promoss 
filtering process. Kelch and D1 process water is sent to a stormwater detention pond before discharge to the Sheboygan 
River. Approximately 98% of all wastewater is non-contact cooling water. The rest of the wastewater is treated with 
cooling towers and ozone generators. Sodium bisulfite is added at the point where all wastewater streams come together 
before discharge. There is a ProMoss filter system and Ozone generator prior to some of the NCCW injection molding 
machines. There is also a dechlor system prior to discharge to the Sheboygan River. 

Substantial Compliance Determination 
After a facility inspection on August 17, 2023, conducted by DNR Wastewater Engineer, Curt Nickels, this facility has 
been found to be in substantial compliance with their current permit, WI-0027456-09-0. 

Sample Point Designation 

Sample 
Point 
Number 

Discharge Flow, Units, and 
Averaging Period 

Sample Point Location, Waste Type/Sample Contents and 
Treatment Description (as applicable) 

001 0.205 MGD (Averaging Period: 
Year 2022) 

EFFLUENT: Non-Contact and Contact Cooling Water sampled at 
manhole approximately 100 feet from end of pipe prior to discharge 
to Sheboygan River. 
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1 Surface Water - Monitoring and Limitations 
Sample Point Number: 001- NCCW + CW TO SHEB. R 

Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Flow Rate  MGD Daily Continuous  

BOD5, Total  mg/L Weekly 24-Hr Comp  

BOD5, Total Daily Max 2.6 lbs/day Weekly Calculated  

Suspended Solids, 
Total 

 mg/L Weekly 24-Hr Comp  

Suspended Solids, 
Total 

Daily Max 3.6 lbs/day Weekly Calculated  

Oil & Grease 
(Hexane) 

 mg/L Weekly 24-Hr Comp  

Oil & Grease 
(Hexane) 

Daily Max 2.5 lbs/day Weekly Calculated  

pH Field Daily Max 9.0 su 5/Week Grab  

pH Field Daily Min 6.0 su 5/Week Grab  

Chlorine, Total 
Residual 

Daily Max 38 ug/L 5/Week Grab  

Chlorine, Total 
Residual 

Monthly Avg 38 ug/L 5/Week Grab  

Phosphorus, Total Monthly Avg 0.7 mg/L 3/Week 24-Hr Comp Limit effective throughout 
the permit term, as it 
represents a minimum 
control level. See “Water 
Quality Trading (WQT)” 
sections for more 
information. 

Phosphorus, Total  lbs/day 3/Week Calculated Report daily mass 
discharged using Equation 
1a. in the “Water Quality 
Trading (WQT)” section. 

Phosphorus, Total  lbs/month Monthly Calculated Calculate the Total 
Monthly Discharge of 
phosphorus and report on 
the last day of the month on 
the DMR. See TMDL 
Calculations section. 
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Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Phosphorus, Total  
 

 lbs/yr  
 

  Monthly 
 

  Calculated 
 

Calculate the 12-month 
rolling sum of total monthly 
mass of phosphorus 
discharged and report on the 
last day of the month on the 
DMR. See TMDL 
Calculations section below.  
 

WQT Credits Used 
(TP) 

 lbs/month Monthly Calculated Report WQT TP Credits 
used per month using 
Equation 2c. in the “Water 
Quality Trading (WQT)” 
section. Available TP 
Credits are specified in 
Table 2 and in the approved 
Water Quality Trading 
Plan. 

WQT Computed 
Compliance (TP) 

Monthly Avg 0.3 mg/L Monthly Calculated Report the WQT TP 
Computed Compliance 
value using Equation 3a. in 
the Water Quality Trading 
(WQT) section. Value 
entered on the last day of 
the month. 

WQT Computed 
Compliance (TP) 

6-Month Avg 0.1 mg/L Monthly Calculated Report the WQT TP 
Computed Compliance 
value using Equation 3a. 
Value entered on the last 
day of June and December. 
Compliance with the six- 
month average limit is 
evaluated at the end of the 
six-month period on June 
30 and Dec 31. 

WQT Computed 
Compliance (TP) 

Monthly Avg 1.3 lbs/day Monthly Calculated Report the WQT TP 
Computed Compliance 
value using Equation 3b. in 
the Water Quality Trading 
(WQT) section. 



Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

WQT Computed 
Compliance (TP) 

6-Month Avg 0.382 lbs/day Monthly Calculated Report the WQT TP 
Computed Compliance 
value using Equation 3b. in 
the Water Quality Trading 
(WQT) section. Value 
entered on the last day of 
June and Dec. Compliance 
with the six-month average 
limit is evaluated at the end 
of the six-month period on 
June 30 and Dec 31. 

WQT Credits Used 
(TP) 

Annual Total 337.3 lbs/yr Annual Calculated The sum of total monthly 
credits used may not exceed 
Table 2 values listed below. 

Temperature 
Maximum 

deg F Daily Continuous Monitoring in calendar year 
2027. 

Acute WET TUa See Listed 
Qtr(s) 

24-Hr Comp See 'WET Testing' section. 

Changes from Previous Permit 
Flow and Temperature- Increased frequency from 3/week to daily. 

BOD5, TSS and Oil and Grease- Increased frequency from quarterly to weekly. 

pH- Increased frequency from quarterly to 5/week. 

Chlorine- Increased frequency from monthly to 5/week. 

Explanation of Limits and Monitoring Requirements 

Categorical Limits: For the Technology Based Effluent Limits, refer to the Water Quality-Based Effluent Limitations 
for Bemis Manufacturing Company Plant D, Attachment #4, prepared by Nicole Krueger dated August 28, 2023, used for 
this reissuance. 

BOD5, TSS and Oil and Grease Bemis is subject to the Effluent Limitations Guidelines (ELG) of ch. NR 283, Wis. 
Adm. Code, Plastics Molding and Forming. The ELG requires mass based limits for BOD, Oil and Grease and TSS. The 
ELG specifies that the mass limit is based on calculations using the ELG concentration standard and the average flow. 
Bemis would fall under the contact cooling and heating water subcategory as defined in s. NR 283.10, Wis. Adm. Code. 
These guidelines are based on federal effluent guidelines in 40 CFR Part 463 Subpart A. 

pH: Any discharge subject to limitations or standards in this part must remain within the pH range of 6.0 to 9.0 su. 

Water Quality Based Limits and WET Requirements 
Refer to the Water Quality-Based Effluent Limitations (WQBELs) memo for Bemis Manufacturing Company Plant D  
prepared by Nicole Krueger, dated August 28, 2023, and Northeast Lakeshore TMDL addendum dated November 29, 
2023, used for this reissuance. 
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Monitoring Frequencies- The Monitoring Frequencies for Individual Wastewater Permits guidance (April 12, 2021) 
recommends that standard monitoring frequencies be included in individual wastewater permits based on the size and type 
of the facility, in order to characterize effluent quality and variability, to detect events of noncompliance, and to ensure 
fairness and consistency in permits issued across the state. Guidance and requirements in administrative code were 
considered when determining the appropriate monitoring frequencies for pollutants that have final effluent limits in effect 
during this permit term. 
 
Monitoring frequency for total BOD5 and TSS were increased in this permit due to limit exceedances for these parameters 
during the current permit term. pH, Chlorine and Oil and Grease monitoring frequency was increased to 5 times per week 
to be consistent with standard monitoring frequencies for similar facilities and to ensure fairness and consistency in 
permits issued across the state. 

 
Total Residual Chlorine- Sections NR 106.07(4) and NR 205.067(7), Wis. Adm. Code require WPDES permits contain 
daily maximum and monthly average limitations for industrial dischargers whenever practicable and necessary to protect 
water quality. The discharge source water is from the City of Sheboygan which contains chlorine. Available 
data/information indicates the discharge contains concentrations of chlorine above the applicable WQBELs. Therefore, 
the daily maximum of 38 μg/L along with the monthly average limit of 38 μg/L to meet expression of limits requirements 
are retained in the reissued permit. 

 
Phosphorus- Phosphorus requirements are based on the Phosphorus Rules that became effective 12/1/2010 as detailed in 
NR 102 Water Quality Standards and NR 217 Effluent Standards and Limitations for Phosphorus. Chapter NR 217 of the 
Wis. Adm. Code addresses point source dischargers of phosphorus to surface waters. The code categorically limits 
industrial dischargers of more than 60 pounds of phosphorus per month and municipal dischargers of more than 150 
pounds of phosphorus per month to 1.0 mg/L unless an alternative limit is approved. NR 217 also specifies WQBELs 
(water quality based effluent limits) for discharges of phosphorus to surface waters of the state from publicly and privately 
owned wastewater facilities, noncontact cooling water discharges which contain phosphorus, concentrated animal feeding 
operations that discharge through alternative treatment facilities and a facility/site that is regulated under NR 216 where 
the standards in NR151 and 216 are not sufficient to meet phosphorus criteria. WQBELs for phosphorus are needed 
whenever the discharge contains phosphorus at concentrations or loadings that will cause or contribute to an exceedance 
of the water quality standards. This WPDES permit contains a total phosphorus effluent limitation of 0.3 mg/L, expressed 
as a monthly average, to ensure that the concentration of phosphorus is limited by the discharge. For mass limits based on 
the Northeast Lakeshore TMDL, see discussion below. 

 
Northeast Lakeshore Total Maximum Daily Load (TMDL): The permitted facility is located within the Northeast 
Lakeshore Total Maximum Daily Load (NEL TMDL), which was approved by EPA October 30, 2023. The TMDL 
establishes Waste Load Allocations (WLAs) for point source dischargers and determines the maximum amounts of 
phosphorus and total suspended solids that can be discharged and still protect water quality. The final effluent limits and 
monitoring expressed in the permit were derived from and comply with the applicable water quality criterion and are 
consistent with the assumptions and requirements of the EPA-approved WLAs in the TMDL, which are 140 lbs/yr for 
phosphorus and 16,762 lbs/yr for TSS for the permitted facility. 

 
The approved TMDL expresses WLAs as lbs/year and lbs/day (maximum annual load divided by 365 days). As outlined 
in Section 4.6 of the department’s 2023 TMDL Implementation Guidance for Wastewater Permits, TMDL limits must be 
given in the permit that are consistent with the TMDL WLA permit limits derived from the TMDL and need to be 
expressed as specified by 40 CFR 122.45 (d), s. NR 212.76 (4), and s. NR 205.065 (7),Wis. Adm. Code, unless 
determined to be impracticable. Impracticability has already been determined for phosphorus limits as laid out in the 
phosphorus impracticability agreement that was approved by USEPA in 2012 (see NPDES MOA Addendum dated July 
12, 2012 at https://prodoasint.dnr.wi.gov/swims/downloadDocument.do?id=167886175). 

 
For phosphorus, continuously discharging facilities covered by the NEL TMDL are given monthly average mass limits. If 
the equivalent effluent concentration is less than or equal to 0.3 mg/L, six-month average mass limits (averaging period of 
May through October and November through April) are also included. The equivalent effluent concentration of 0.14 mg/L 
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was calculated for the facility based on the annual WLA of 140 lbs/year, thus, TMDL based mass limits are expressed as a 
six-month average and a monthly average equal to three times the six-month average limits (0.45 lbs/day and 1.3 lbs/day, 
respectively). The current s. NR 217.13, Wis. Adm. Code mass based 6-month average limit have been added to the 
permit instead of the TMDL limit because the limits are more stringent than the 6-month average TMDL limit. 

 
For TSS, continuously discharging industrial facilities covered by the NEL TMDL are given monthly average and daily 
maximum limits. The calculated TMDL TSS limits of 87 lbs/day for a monthly average and 143 lbs/day for a daily 
maximum will not be in the permit because the calculated TBEL is more stringent. The TBEL daily maximum limit of 
3.6 lbs/day is included in the permit. 

 
Facilities with NEL TMDL based effluent limits for phosphorus and TSS must report the 12-month rolling sum of total 
monthly discharge (lbs/yr). If reported 12-month rolling sums exceed the facility’s max annual WLA, the facility’s mass 
limits (monthly average and six-month average) may be recalculated using more appropriate CVs or monitoring 
frequencies when the permit is reissued to bring discharge levels into compliance with the facility’s given WLA. 

 
Thermal- Requirements for Temperature are included in NR 102 Subchapter II Water Quality Standards for Temperature 
and NR 106 Subchapter V Effluent Limitations for Temperature. Thermal discharges must meet the Public Health 
criterion of 120 degrees F and the Fish & Aquatic Life criteria which are established to protect aquatic communities from 
lethal and sub-lethal thermal effects. No effluent limits have been added however monitoring for one year in 2027 is 
included in the reissued permit. 

 
PFOS and PFOA-NR 106 Subchapter VIII – Permit Requirements for PFOS and PFOA Dischargers became effective on 
August 1, 2022. Pursuant to s. NR 106.98(3)(b), Wis. Adm. Code, the department evaluated the need for PFOS and PFOA 
monitoring. Based on information available at the time the proposed permit was drafted, the department has determined 
the permittee does not need to sample for PFOS or PFOA as part of this permit reissuance. The department may re- 
evaluate the need for sampling at the next permit reissuance if new information becomes available that suggests PFOS or 
PFOA may be present in the discharge. 

 
Whole Effluent Toxicity- Whole effluent toxicity (WET) testing requirements and limits (if applicable) are determined in 
accordance with ss. NR 106.08 and NR 106.09 Wis. Adm. Code, as revised August 2016. (See the current version of the 
Whole Effluent Toxicity Program Guidance Document and checklist and WET information, guidance and test methods at 
http://dnr.wi.gov/topic/wastewater/wet.html). Approval has been given for permittee to use 24-hour time composite 
sampling method. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://dnr.wi.gov/topic/wastewater/wet.html
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2 Schedules 

2.1 Annual Water Quality Trading (WQT) Report 
 
Water Quality Trading (WQT) Management Plan - This schedule requires Bemis Manufacturing Company Plant D to 
submit a progress report on the installation of practices identified in the Water Quality Management Plan. The schedule 
also requires the permittee to install and manage the identified practices in the approved Water Quality Trading 
Management Plan to comply with the total phosphorus limits specified in section 1.2.1 of the permit. 

 
Required Action Due Date 

Annual WQT Report #1: Submit an annual WQT report that shall cover the first year of the permit 
term. The WQT Report shall include: 

The number of pollutant reduction credits (lbs/month) used each month of the previous year to 
demonstrate compliance; 

The source of each month’s pollutant reduction credits by identifying the approved water quality 
trading plan that details the source; 
A summary of the annual inspection of each nonpoint source management practice that generated any 
of the pollutant reduction credits used during the previous year; and 

Identification of noncompliance or failure to implement any terms or conditions of this permit with 
respect to water quality trading that have not been reported in discharge monitoring reports. 

01/31/2025 

  Annual WQT Report #2: Submit an annual WQT report that shall cover the previous year. 01/31/2026 

Annual WQT Report #3: Submit an annual WQT report that shall cover the previous year. 01/31/2027 

Annual WQT Report #4: Submit an annual WQT report that shall cover the previous year. 01/31/2028 

Annual WQT Report #5: Submit the 5th annual WQT report. If the permittee wishes to continue to 
comply with phosphorus limits through WQT in subsequent permit terms, the permittee shall submit 
a revised WQT plan including a demonstration of credit need, compliance record of the existing 
WQT, and any additional practices needed to maintain compliance over time. 

01/31/2029 

Annual WQT Report Required After Permit Expiration: In the event that this permit is not reissued 
by the expiration date, the permittee shall continue to submit annual WQT reports by January 31 each 
year covering the total number of pollutant credits used, the source of the pollution reduction credits, 
a summary of annual inspection reports performed, and identification on noncompliance or failure to 
implement any terms or conditions of the approved water quality trading plan for the previous 
calendar year. 

 

Explanation of Schedule 
Annual Water Quality Trading (WQT) Reports - Reports are required to continue in this permit term with the first 
report due in 2025.  The reports should include the following information: 

• Verification that site inspections occurred; 
• Brief summary of site inspection findings; 
• Identification of noncompliance or failure to implement any terms or conditions of the permit or trading plan that 

have not been reported in discharge monitoring reports; 
• Any applicable notices of termination or management practice registration; and 
• A summary of credits used each month over the calendar year 
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Special Reporting Requirements 
None. 

 
 

Other Comments: 
None. 

 
 

Attachments: 
Water Quality-Based Effluent Limitations for Bemis Manufacturing Company Plant D, prepared by Nicole Krueger dated 
August 28, 2023. 

Water Quality-Based Effluent Limitations Addendum for Bemis Manufacturing Company Plant D, Phosphorus and TSS 
Northeast Lakeshore TMDL Limits, prepared by Nicole Krueger dated November 29, 2023. 
 
Water Quality Trading Plan (WQT-2024-0013)  for Bemis Manufacturing Company Plant D prepared by The Probst Group, 
submitted on May 16, 2024. 
 
Water Quality Trading Plan Conditional Approval for Bemis Manufacturing Company Plant D - WPDES Permit WI-
0027456-10-0, prepared by Nick Lent dated May 16, 2024. 

 
 

Expiration Date: 
June 30, 2029 

 
 

Justification Of Any Waivers From Permit Application Requirements 
No waivers requested or granted as part of this permit reissuance. 

 
 

Prepared By: Melanie Burns, Wastewater Specialist 
 
Date: May 6, 2024 
 
Date Post Fact Check: May 17, 2024, updated WQT numbers in chart and in ‘Monitoring Requirements and Limitations’ 
chart with numbers from WQT approval document. 
 
Date Post Public Notice:  

  

 



DATE: 08/28/2023  
 
TO: Melanie Burns – SER   
 
FROM: Nicole Krueger – SER  
 
SUBJECT: Water Quality-Based Effluent Limitations for Bemis Manufacturing Company Plant D 
 WPDES Permit No. WI-0027456-10 
 
This is in response to your request for an evaluation of the need for water quality-based effluent 
limitations (WQBELs) using chapters NR 102, 104, 105, 106, 207, 210, 212, and 217 of the Wisconsin 
Administrative Code (where applicable), for the discharge from Bemis Manufacturing Company D in 
Sheboygan County. This industrial facility discharges to the Sheboygan River located in the Sheboygan 
River Watershed in the Sheboygan River Basin. The evaluation of the permit recommendations is 
discussed in more detail in the attached report. 
 
The following recommendations are made on a chemical-specific basis at Outfall 001: 

 
Parameter 

Daily 
Maximum 

Daily 
Minimum 

 Monthly 
Average 

Six-Month 
Average 

Footnotes 

Flow Rate     1,2 
BOD5 

 2.6 lbs/day    3 
TSS  3.6 lbs/day     3,4 
Oil & Grease 2.5 lbs/day    3 
pH 9.0 s.u. 6.0 s.u.   1 
Residual Chlorine  38 µg/L  38 µg/L  1,5 
Phosphorus 
  s. NR 217.13 limits 

  0.70 mg/L 
0.30 mg/L 

 
0.10 mg/L 

0.274 lbs/day 

4,6 

Temperature     1,7 
Acute WET     8,9 

Footnotes: 
1. No changes from the current permit. 
2. Monitoring only. 
3. The mass limits are categorical limits based on ch. NR 283, Wis. Adm. Code shown in Appendix 

#4.   
4. A Total Maximum Daily Load (TMDL) is being developed for the Northeast Lakeshore Basin to 

address phosphorus water quality impairments within the TMDL area. This TMDL will likely 
result in limitations for TSS and phosphorus that must be included in WPDES permits, which 
may be different than those calculated for this reissuance. TMDL-derived limits may be included 
in lieu of or in addition to the calculated limits upon permit reissuance or modification once the 
TMDL has been approved by U.S. EPA, according to s. NR 217.16, Wis. Adm. Code. 

5. Limits to comply with the expression of limits requirements in ss. NR 106.07 and NR 205.065(7), 
Wis. Adm. Code, are included in bold.   

6. The s. NR 217.13, Wis. Adm. Code, WQBELs are met through water quality trading. The 0.70 
mg/L limit applies to the end of pipe. 

7. Monitoring only for one year. 
8. Acute WET testing is recommended 2x/permit term. 

State of Wisconsin  State of Wisconsin  
CORRESPONDENCE/MEMORANDUM State of Wisconsin    
CORRESPONDENCE/MEMOR 

 

 
 



9. Sampling WET concurrently with any chemical-specific toxic substances is recommended. Tests 
should be done in rotating quarters, to collect seasonal information about this discharge and 
should continue after the permit expiration date (until the permit is reissued). 

 
Please consult the attached report for details regarding the above recommendations. If there are any 
questions or comments, please contact Nicole Krueger at Nicole.Krueger@wisconsin.gov or Diane Figiel 
at Diane.Figiel@wisconsin.gov. 
  
Attachments (4) – Narrative, Map, Thermal Table, & TBEL calculations  
 
PREPARED BY:  Nicole Krueger, Water Resources Engineer – SER    
 
E-cc: Curt Nickels, Wastewater Engineer – SER 
 Bryan Hartsook, Regional Wastewater Supervisor – SER 
 Diane Figiel, Water Resources Engineer – WY/3  

Nathaniel Willis, Wastewater Engineer – WY/3 
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Water Quality-Based Effluent Limitations for 
Bemis Manufacturing Company Plant D 

 
WPDES Permit No. WI-0027456-10 

 
Prepared by: Nicole Krueger 

 
PART 1 – BACKGROUND INFORMATION 

 
Facility Description  
Bemis Manufacturing Company Plant D takes in municipal water from the City of Sheboygan which is 
used as noncontact cooling water for polyethylene injection molded parts and as contact cooling water for 
other injection molded parts. Both waste streams are sent to cooling towers with sidestream ozone 
generators for biological control. Wastewater and storm water are discharged to the Sheboygan River, 
approximately 1/8th of a mile from where it leaves the facility. 
 
Attachment #2 is a map of the area showing the approximate location of Outfall 001. 
 
Existing Permit Limitations  
The current permit, expiring on 12/31/2023, includes the following effluent limitations and monitoring 
requirements.  

 
Parameter 

Daily 
Maximum 

Daily 
Minimum 

Weekly 
Average 

 Monthly 
Average 

Six-Month 
Average 

Footnotes 

Flow Rate      1 
BOD5 

  6.9 lbs/day      
TSS  6.7 lbs/day       
Oil & Grease 4.16 lbs/day      
pH 9.0 s.u. 6.0 s.u.    2 
Residual Chlorine  38 µg/L   38 µg/L  3 
Phosphorus 
  s. NR 217.13 limits 

   0.7 mg/L 
0.3 mg/L 

 
0.1 mg/L 

0.382 lbs/day 

4 

Temperature      1 
Acute WET      5 
Footnotes:  

1. Monitoring only. 
2. These limitations are not being evaluated as part of this review. Because the water quality criteria 

(WQC), reference effluent flow rates, and receiving water characteristics have not changed, 
limitations for these water quality characteristics do not need to be re-evaluated at this time. 

3. Limits to comply with the expression of limits requirements in ss. NR 106.07 and NR 205.065(7), 
Wis. Adm. Code, are included in bold.   

4. The s. NR 217.13, Wis. Adm. Code, limits are being met through water quality trading (WQT).  
5. Acute WET tests are required 2/permit term.  

 
Receiving Water Information 
• Name: Sheboygan River 
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• Waterbody Identification Code (WBIC): 50700 
• Classification used in accordance with chs. NR 102 and 104, Wis. Adm. Code: Warm Water Sport 

Fish (WWSF) community, non-public water supply. Note: Cold Water and Public Water Supply 
criteria are used for bioaccumulating compounds of concern, because the discharge is within the 
Great Lakes basin. 

• Low flows used in accordance with chs. NR 106 and 217, Wis. Adm. Code: The following 7-Q10 and 
7-Q2 values are from USGS for Station #0408600, where Outfall 001 is located.  

 7-Q10 = 13 cfs (cubic feet per second) 
 7-Q2 = 21cfs 

 Harmonic Mean Flow = 55 cfs using a drainage area of 231 mi2  
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

7-Q10 (cfs) 22 23 35 75 35 22 16 15 14 18 28 26 

7-Q2 (cfs) 47 49 100 140 73 53 32 28 28 36 53 52 
 

• Hardness = 321 mg/L as CaCO3. This value represents the geometric mean of data from 08/25/2009 – 
08/23/2016 from chronic WET testing. 

• % of low flow used to calculate limits in accordance with s. NR 106.06(4)(c)5., Wis. Adm. Code: 
25%. 

• Source of background concentration data: Metals data from the Sheboygan River at the Sheboygan 
Marsh is used for this evaluation. The numerical values are shown in the tables below. If no data is 
available, the background concentration is assumed to be negligible and a value of zero is used in the 
computations. Background data for calculating effluent limitations for ammonia nitrogen are 
described later.  

• Multiple dischargers: There are several other dischargers to the Sheboygan River however they are 
not in the immediate vicinity and the mixing zones do not overlap. Therefore, the other dischargers do 
not impact this evaluation. 

• Impaired water status: The Sheboygan River approximately 2 miles downstream from Outfall 001 is 
303(d) listed as impaired for total phosphorus and PCBs. 

 
Effluent Information 
• Flow rate(s):  
 Maximum annual average = 0.329 MGD (Million Gallons per Day) 

For reference, the actual average flow from 01/01/2019 – 06/30/2023 was 0.222 MGD. 
The previous evaluation used an effluent flow rate of 0.458 MGD which was the previous maximum 
annual average.  

• Hardness = 187 mg/L as CaCO3. This value represents the geometric mean of data from permit 
application data from 04/06/2018 – 04/17/2023. 

• Acute dilution factor used in accordance with s. NR 106.06(3)(c), Wis. Adm. Code: Not applicable – 
this facility does not have an approved Zone of Initial Dilution (ZID).  

• Water source: Municipal water supply from the City of Sheboygan. 
• Additives: Ozone which is generated onsite and used as a biocide and sodium bisulfite which is used 

as a water quality conditioner. 
• Effluent characterization: This facility is categorized as a secondary industry, so the permit 

application required effluent sample analyses for a limited number of common pollutants, as specified 
in s. NR 200.065, Table 1, Wis. Adm. Code, primarily metal substances plus ammonia, chloride, 
hardness and phosphorus.  
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• Effluent data for substances for which a single sample was analyzed is shown in the tables in Part 2 
below, in the column titled “MEAN EFFL. CONC.”. Otherwise, substances with multiple effluent 
data are shown in the tables below or in their respective parts in this evaluation. 
 

Effluent Copper Data 
Sample 

Date 
Copper 
µg/L 

04/14/2023 4.14 
04/24/2023 4.45 
05/01/2023 4.53 
05/08/2023 5.14 

Average 4.57 
 
The following table presents the average concentrations and loadings at Outfall 001 from 01/01/2019 – 
06/30/2023 for all parameters with limits in the current permit to meet the requirements of s. NR 
201.03(6), Wis. Adm. Code: 

Parameter Averages with Limits 

 Average 
Measurement 

Average Mass 
Discharged 

BOD5   0.80 lbs/day*  
TSS  0.98 lbs/day 
pH field 7.64 s.u.  
Phosphorus 0.32 mg/L* 0.60 lbs/day 
Chlorine 81.6 µg/L*  
Oil & Grease  1.0 lbs/day* 

*Results below the level of detection (LOD) were included as zeroes in calculation of average. 
 

PART 2 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 
FOR TOXIC SUBSTANCES – EXCEPT AMMONIA NITROGEN 

 
Permit limits for toxic substances are required whenever any of the following occur: 

1. The maximum effluent concentration exceeds the calculated limit (s. NR 106.05(3), Wis. Adm. 
Code) 

2. If 11 or more detected results are available in the effluent, the upper 99th percentile (or P99) value 
exceeds the comparable calculated limit (s. NR 106.05(4), Wis. Adm. Code) 

3. If fewer than 11 detected results are available, the mean effluent concentration exceeds 1/5 of the 
calculated limit (s. NR 106.05(6), Wis. Adm. Code) 

 
Acute Limits based on 1-Q10  
Daily maximum effluent limitations for toxic substances are based on the acute toxicity criteria (ATC), 
listed in ch. NR 105, Wis. Adm. Code. Previously daily maximum limits for toxic substances were 
calculated as two times the ATC. However, changes to ch. NR 106, Wis. Code, (September 1, 2016) 
require the Department to calculate acute limitations using the same mass balance equation as used for 
other limits along with the 1-Q10 receiving water low flow to determine if more restrictive effluent 
limitations are needed to protect the receiving stream from discharges which may cause or contribute to 
an exceedance of the acute water quality standards. The mass balance equation is provided below.  
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Limitation = (WQC) (Qs + (1−f) Qe) − (Qs – f Qe) (Cs) 
    Qe 

Where:  
WQC =Acute toxicity criterion or secondary acute value according to ch. NR 105, Wis. Adm. 

Code.  
Qs = average minimum 1-day flow which occurs once in 10 years (1-day Q10) 

if the 1-day Q10 flow data is not available = 80% of the average minimum 7-day flow 
which occurs once in 10 years (7-day Q10). 

Qe = Effluent flow (in units of volume per unit time) as specified in s. NR 106.06(4)(d), Wis. 
Adm. Code.  
f = Fraction of the effluent flow that is withdrawn from the receiving water, and 
Cs = Background concentration of the substance (in units of mass per unit volume) as specified in 

s. NR 106.06(4)(e), Wis. Adm. Code.  
 
If the receiving water is effluent dominated under low stream flow conditions, the 1-Q10 method of limit 
calculation produces the most stringent daily maximum limitations and should be used while making 
reasonable potential determinations. This is not the case for Bemis and the limits are set based on two 
times the acute toxicity criteria. 
 
The following tables list the calculated WQBELs for this discharge along with the results of effluent 
sampling. All concentrations are expressed in terms of micrograms per Liter (μg/L), except for hardness 
and chloride (mg/L). 
 
Daily Maximum Limits based on Acute Toxicity Criteria (ATC) 
RECEIVING WATER FLOW = 10.4 cfs, (1-Q10 (estimated as 80% of 7-Q10)), as specified in s. NR 106.06(3)(bm), 
Wis. Adm. Code. 
 REF.  MEAN MAX. 1/5 OF MEAN  1-day 
 HARD.* ATC BACK- EFFL. EFFL. EFFL. 1-day MAX. 
SUBSTANCE mg/L  GRD. LIMIT** LIMIT CONC. P99 CONC. 
Chlorine  19.0  38.1   384 370 
Arsenic  340  680 136 0.38   
Cadmium  187 21.1 0.0084 42.3 8.45 0.02   
Chromium 187 3011 0.82 6021 1204 0.58   
Copper 187 28.0 0.34 56.0 11.2 4.57   
Lead 187 196 0.12 392 78.3 <190   
Nickel 187 797  1593 319 0.49   
Zinc 187 208 0.56 416 83.2 28.8   
Chloride (mg/L)   757  1514 303 149   
* The indicated hardness may differ from the effluent hardness because the effluent hardness exceeded the 
maximum range in ch. NR 105, Wis. Adm. Code, over which the acute criteria are applicable. In that case, the 
maximum of the range is used to calculate the criterion.  
* * The 2 × ATC method of limit calculation yields a more restrictive limit than consideration of ambient 
concentrations and 1-Q10 flow rates per the changes to s. NR 106.07(3), Wis. Adm. Code, effective 09/01/2016. 
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Weekly Average Limits based on Chronic Toxicity Criteria (CTC) 
RECEIVING WATER FLOW = 3.25 cfs (¼ of the 7-Q10), as specified in s. NR 106.06(4)(c), Wis. Adm. Code 

 REF.  MEAN WEEKLY 1/5 OF MEAN  
 HARD.* CTC BACK- AVE. EFFL. EFFL. 4-day 
SUBSTANCE mg/L  GRD. LIMIT LIMIT CONC. P99 
Chlorine  7.28  53.8   214 
Arsenic  152  1124 225 0.38  
Cadmium 175 3.82 0.0084 28.2 5.63 0.02  
Chromium 301 326 0.82 2400 480 0.58  
Copper 321 28.1 0.34 205 41.0 4.57  
Lead 321 86.4 0.12 637 127 <190  
Nickel 268 120  887 177 0.49  
Zinc 321 334 0.56 2461 492 28.8  
Chloride (mg/L)   395  2917 583 149  

* The indicated hardness may differ from the receiving water hardness because the receiving water hardness 
exceeded the maximum range in ch. NR 105, Wis. Adm. Code, over which the chronic criteria are applicable. In that 
case, the maximum of the range is used to calculate the criterion.  
 
Monthly Average Limits based on Wildlife Criteria (WC) 
The effluent characterization did not include any effluent sampling results for substances for which 
Wildlife Criteria exist. 
 
Monthly Average Limits based on Human Threshold Criteria (HTC) 
RECEIVING WATER FLOW = 13.8 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 

    MEAN MO'LY 1/5 OF MEAN 
  HTC BACK- AVE. EFFL. EFFL. 

SUBSTANCE   GRD. LIMIT LIMIT CONC. 
Cadmium 370 0.0084 10367 2073 0.02 
Chromium (+3) 3818000 0.82 106980541 21396108 0.58 
Lead 140 0.12 3920 784 <190 
Nickel 43000  1204862 240972 0.49 

 
Monthly Average Limits based on Human Cancer Criteria (HCC) 
RECEIVING WATER FLOW = 13.8 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 

    MEAN MO'LY 1/5 OF MEAN 
  HCC BACK- AVE. EFFL. EFFL. 

SUBSTANCE   GRD. LIMIT LIMIT CONC. 
Arsenic 13.3  373 74.5 0.38 

 
In addition to evaluating the need for limits for each individual substance for which HCC exist, s. NR 
106.06(8), Wis. Adm. Code, requires the evaluation of the cumulative cancer risk. Because no effluent 
limits are needed based on HCC, determination of the cumulative cancer risk is not needed per s. NR 
106.06(8), Wis. Adm. Code.  
 
Conclusions and Recommendations  
Based on a comparison of the effluent data and calculated effluent limitations, effluent limitations are 
required for chlorine. 
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Chlorine – The discharge source water is from the City of Sheboygan which contains chlorine. Available 
data/information indicates the discharge contains concentrations of chlorine above the applicable 
WQBELs. Therefore, the daily maximum of 38 µg/L is recommended to continue in the reissued 
permit along with the monthly average limit of 38 µg/L to meet expression of limits requirements.   
 
Lead – The limit of detection (LOD) for lead in the permit application was 190 µg/L which is greater than 
1/5th the calculated limits based on ATC and CTC. All available lead data is summarized below: 
 

Effluent Lead Data 
Sample 

Date 
Lead 
µg/L 

11/01/2011 <10 
03/27/2018 <4.3 
04/17/2023 <190 

 
The previous lead data had LODs lower than 1/5th of the calculated limits and show there is not 
reasonable potential for any limits. 
 
PFOS and PFOA – The need for PFOS and PFOA monitoring is evaluated in accordance with s. NR 
106.98(2), Wis. Adm. Code. Based on the type of discharge and known levels of PFOS/PFOA in the 
source water, PFOS and PFOA monitoring is not recommended. PFOS and PFOA monitoring may be 
required in the future if information becomes available that indicates PFOS or PFOA may be present in 
the discharge.  
 

PART 3 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 
FOR AMMONIA NITROGEN 

 
The State of Wisconsin promulgated revised water quality standards for ammonia nitrogen in ch. NR 105, 
Wis. Adm. Code, effective March 1, 2004 which includes criteria based on both acute and chronic 
toxicity to aquatic life. Given the fact that Bemis does not currently have ammonia nitrogen limits, the 
need for limits is evaluated at this time.  

Effluent Ammonia Data 

 Ammonia Nitrogen 
mg/L 

04/17/2023 0.269 
04/24/2023 0.647 
05/01/2023 <0.110 
05/08/2023 0.276 
Average* 0.298 

*Values lower than the level of detection were substituted with a zero  
 
These concentrations are low, and well below any of the calculated WQBELs based on the applicable 
acute and chronic ammonia criteria for the receiving water. Therefore, no ammonia WQBELs are 
necessary. No ammonia limits or monitoring are recommended in the reissued permit.  
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PART 4 – PHOSPHORUS 
 
Technology-Based Effluent Limit 
Subchapter II of Chapter NR 217, Wis. Adm. Code, requires industrial facilities that discharge greater 
than 60 pounds of Total Phosphorus per month to comply with a monthly average limit of 1.0 mg/L, or an 
approved alternative concentration limit.  
 
Because Bemis currently has a limit of 0.7 mg/L which is more stringent than the TBEL, this limit 
should be included in the reissued permit. In addition, the need for a WQBEL for phosphorus must be 
considered.  
 
Water Quality-Based Effluent Limits (WQBEL)  
Revisions to administrative rules regulating phosphorus took effect on December 1, 2010. These rule 
revisions include additions to s. NR 102.06, Wis. Adm. Code, which establish phosphorus standards for 
surface waters. Subchapter III of NR 217, Wis. Adm. Code, establishes procedures for determining 
WQBELs for phosphorus, based on the applicable standards in ch. NR 102, Wis. Adm. Code. 
 
Section NR 102.06(3)(a), Wis. Adm. Code, specifically names river segments for which a phosphorus 
criterion of 0.100 mg/L applies. For other stream segments that are not specified in s. NR 102.06(3)(a), 
Wis. Adm. Code, s. NR 102.06(3)(b), Wis. Adm. Code, specifies a phosphorus criterion of 0.075 mg/L. 
The phosphorus criterion of 0.10 mg/L applies for the Sheboygan River. 
 
The conservation of mass equation is described in s. NR 217.13(2)(a), Wis. Adm. Code, for phosphorus 
WQBELs and includes variables of water quality criterion (WQC), receiving water flow rate (Qs), 
effluent flow rate (Qe), and upstream phosphorus concentrations (Cs) provided below.  
  

Limitation = [(WQC)(Qs+(1-f) Qe) – (Qs-f Qe) (Cs)]/Qe   
Where: 

WQC = 0.10 mg/L for the Sheboygan River 
 Qs = 100% of the 7-Q2 of 13 cfs 

Cs = background concentration of phosphorus in the receiving water pursuant to s. NR 
217.13(2)(d), Wis. Adm. Code 

 Qe = effluent flow rate = 0.329 MGD = 0.509 cfs 
f = the fraction of effluent withdrawn from the receiving water = 0 

 
Section NR 217.13(2)(d), Wis. Adm. Code, specifies that the background phosphorus concentration used 
in the limit calculation formula shall be calculated as a median using the procedures specified in s. NR 
102.07(1)(b) to (c), Wis. Code. All representative data from the most recent 5 years shall be used, but data 
from the most recent 10 years may be used if representative of current conditions. 
 
A previous evaluation resulted in a WQBEL of 0.10 mg/L using a background concentration of 0.194 
mg/L. Section NR 217.13(2)(d), Wis. Adm. Code, states that the determination of upstream 
concentrations shall be evaluated at each permit reissuance. Additional data were considered in estimating 
the background phosphorus concentration. 
 
A review of all available in stream total phosphorus data from 05/25/2018 – 10/18/2018 (n=11) stored in 
the Surface Water Integrated Monitoring System database indicates the median background total 
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phosphorus concentration in the Sheboygan River at CTH C (SWIMS station ID 10043577) is 0.191 
mg/L, just upstream from the point of the discharge. 
 
Substituting a background concentration above criteria into the limit calculation equation above would 
result in a calculated limit that is less than the applicable criterion of 0.10 mg/L. However, s. NR 
217.13(7), Wis. Adm. Code, specifies that “if the WQBEL calculated pursuant to the procedures in this 
section is less than the phosphorus criterion specified in s. NR 102.06, Wis. Adm. Code, for the water 
body, the effluent limit shall be set equal to the criterion” of 0.10 mg/L. 
 
Effluent Data 
The following table summarizes effluent total phosphorus monitoring data from 01/02/2019 – 
06/28/2023. 

Total Phosphorus Effluent Data 

 Phosphorus 
mg/L 

Phosphorus 
lbs/day 

1-day P99 1.35 4.69 
4-day P99 0.76 2.61 

30-day P99 0.46 1.19 
Mean  0.32 0.61 
Std 0.27 1.05 

Sample size 691 677 
Range  0.024 – 3.54 0 – 17.7 

 
Reasonable Potential Determination 
The discharge has reasonable potential to cause or contribute to an exceedance of the water quality 
criterion because the 30-day P99 of reported effluent total phosphorus data is greater than the calculated 
WQBEL. Therefore, a WQBEL is required. 
 
Limit Expression 
According to s. NR 217.14(2), Wis. Adm. Code, because the calculated WQBEL is less than or equal to 
0.3 mg/L, the effluent limit of 0.10 mg/L may be expressed as a six-month average. If a concentration 
limitation expressed as a six-month average is included in the permit, a monthly average concentration 
limitation of 0.30 mg/L, equal to three times the WQBEL calculated under s. NR 217.13, Wis. Adm. 
Code shall also be included in the permit. The six-month average should be averaged during the months 
of May – October and November – April. 
 
Mass Limits 
A mass limit is also required, pursuant to s. NR 217.14(1)(a), Wis. Adm. Code, because the discharge is 
to a surface water that is to or upstream of a phosphorus impaired water. This final mass limit shall be 
0.10 mg/L × 8.34 × 0.329 MGD = 0.274 lbs/day expressed as a six-month average. The mass limit 
decreased from the current limit because the previous evaluation used a flow rate of 0.458 MGD which 
was the previous maximum annual average flow reported.  
 
Water Quality Trading 
Bemis is currently showing compliance with the WQBELs through water quality trading (WQT). The 
current end of pipe limit of 0.70 mg/L is recommended to continue in the reissued permit.  
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TMDL Under Development  
A Total Maximum Daily Load (TMDL) is being developed for the Northeast Lakeshore Basin for 
phosphorus. The TMDL will address phosphorus water quality impairments within the basins and provide 
waste load allocations (WLA) required to meet water quality standards. This TMDL will likely result in 
phosphorus limitations that must be included in WPDES permits, which may be different than those 
calculated in this WQBEL memo. TMDL-derived phosphorus limits may be included in lieu of or in 
addition to the calculated limits upon permit reissuance or modification once the TMDL has been 
approved by U.S. EPA, according to s. NR 217.16, Wis. Adm. Code. 
 

PART 5 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 
FOR THERMAL 

 
Surface water quality standards for temperature took effect on October 1, 2010. These regulations are 
detailed in chs. NR 102 (Subchapter II – Water Quality Standards for Temperature) and NR 106 
(Subchapter V – Effluent Limitations for Temperature) of the Wisconsin Administrative Code. Daily 
maximum and weekly average temperature criteria are available for the 12 different months of the year 
depending on the receiving water classification. 
 
In accordance with s. NR 106.53(2)(b), Wis. Adm. Code, the highest daily maximum flow rate for a 
calendar month is used to determine the acute (daily maximum) effluent limitation. In accordance with s. 
NR 106.53(2)(c), Wis. Adm. Code, the highest 7-day rolling average flow rate for a calendar month is 
used to determine the sub-lethal (weekly average) effluent limitation. These values were based off actual 
flow reported from 01/02/2019 – 06/28/2023. 
 
A heat loss equation is used to adjust the calculated limit based upon the length of the storm sewer/storm 
water conveyance channel before discharge to waters of the state, because the discharge is to a storm 
sewer. The discharge from permit Outfall 001 travels through at least 1/8th of a mile (660 feet) of storm 
sewer/storm water conveyance channel before reaching the Sheboygan River. Under s. NR 106.55(5), 
Wis. Adm. Code, the default cooling rate is estimated as 1º F for every 400 feet of storm sewer/storm 
water conveyance channel. The adjusted limits are shown in the table. 
 
The table below summarizes the maximum temperatures reported during monitoring from 01/01/2022 – 
12/29/2022. 

Monthly Temperature Effluent Data & Limits 

Month 

Representative Highest 
Monthly Effluent 

Temperature 

Calculated Effluent 
Limit 

Weekly 
Maximum 

Daily 
Maximum 

Weekly 
Average 
Effluent 

Limitation  

Daily 
Maximum 
Effluent 

Limitation 
  (°F) (°F) (°F) (°F) 

JAN 67 69  NA 120 
FEB 62 70  NA 120 
MAR 59 72  NA 120 
APR 65 69 97 120 
MAY 66 72 92 120 
JUN 75 77 107 120 
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Month 

Representative Highest 
Monthly Effluent 

Temperature 

Calculated Effluent 
Limit 

Weekly 
Maximum 

Daily 
Maximum 

Weekly 
Average 
Effluent 

Limitation  

Daily 
Maximum 
Effluent 

Limitation 
  (°F) (°F) (°F) (°F) 

JUL 78 79 107 116 
AUG 74 80 109 110 
SEP 73 74 101 120 
OCT 70 72 98 120 
NOV 65 71 93 120 
DEC 64 71  NA 120 

 
Reasonable Potential 
Permit limits for temperature are recommended based on the procedures in s. NR 106.56, Wis. Adm. 
Code. 

• An acute limit for temperature is recommended for each month in which the representative daily 
maximum effluent temperature for that month exceeds the acute WQBEL. The representative 
daily maximum effluent temperature is the greater of the following: 

(a) The highest recorded representative daily maximum effluent temperature 
(b) The projected 99th percentile of all representative daily maximum effluent 
temperatures 

• A sub−lethal limitation for temperature is recommended for each month in which the 
representative weekly average effluent temperature for that month exceeds the weekly average 
WQBEL. The representative weekly average effluent temperature is the greater of the following: 

(a) The highest weekly average effluent temperature for the month. 
(b) The projected 99th percentile of all representative weekly average effluent 
temperatures for the month  

 
Based on the available effluent data, no effluent limits are recommended for temperature. Monitoring 
for one year is recommended in the reissued permit. The complete thermal table used for the limit 
calculation is attached.  
 

PART 6 – WHOLE EFFLUENT TOXICITY (WET) 
 
WET testing is used to measure, predict, and control the discharge of toxic materials that may be harmful to 
aquatic life. In WET tests, organisms are exposed to a series of effluent concentrations for a given time and 
effects are recorded. Decisions below related to the selection of representative data and the need for WET 
limits were made according to ss. NR 106.08 and 106.09, Wis. Adm. Code. WET monitoring frequency 
and toxicity reduction evaluation (TRE) recommendations were made using the best professional 
judgment of staff familiar with the discharge after consideration of the guidance in the Whole Effluent 
Toxicity (WET) Program Guidance Document (2022). 
 
• Acute tests predict the concentration that causes lethality of aquatic organisms during a 48 to 96-hour 

exposure. To assure that a discharge is not acutely toxic to organisms in the receiving water, WET tests 
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must produce a statistically valid LC50 (Lethal Concentration to 50% of the test organisms) greater than 
100% effluent, according to s. NR 106.09(2)(b), Wis. Adm Code.  

• Chronic tests predict the concentration that interferes with the growth or reproduction of test organisms 
during a seven-day exposure. To assure that a discharge is not chronically toxic to organisms in the 
receiving water, WET tests must produce a statistically valid IC25 (Inhibition Concentration) greater 
than the instream waste concentration (IWC), according to s. NR 106.09(3)(b), Wis. Adm Code. The 
IWC is an estimate of the proportion of effluent to total volume of water (receiving water + effluent). 
The IWC of 14% shown in the WET Checklist summary below was calculated according to the 
following equation, as specified in s. NR 106.03(6), Wis. Adm Code: 
 

IWC (as %) = Qe ÷ {(1 – f) Qe + Qs} × 100 
 Where: 
  Qe = annual average flow = 0.329 MGD = 0.509 cfs 
  f = fraction of the Qe withdrawn from the receiving water = 0 
  Qs = ¼ of the 7-Q10 = 13 cfs ÷ 4 = 3.25 cfs  
 
• According to the State of Wisconsin Aquatic Life Toxicity Testing Methods Manual (s. NR 219.04, 

Table A, Wis. Adm. Code), a synthetic (standard) laboratory water may be used as the dilution water 
and primary control in acute WET tests, unless the use of different dilution water is approved by the 
Department prior to use. The primary control water must be specified in the WPDES permit. 

• According to the State of Wisconsin Aquatic Life Toxicity Testing Methods Manual (s. NR 219.04, 
Table A, Wis. Adm. Code), receiving water must be used as the dilution water and primary control in 
chronic WET tests, unless the use of different dilution water is approved by the Department prior to use. 
The dilution water used in WET tests conducted on Outfall 001 shall be a grab sample collected from 
the receiving water location, upstream and out of the influence of the mixing zone and any other known 
discharge. The specific receiving water location must be specified in the WPDES permit. 

• Shown below is a tabulation of all available WET data for Outfall 001. Efforts are made to ensure that 
decisions about WET monitoring and limits are made based on representative data, as specified in s. NR 
106.08(3), Wis. Adm Code. Data which is not believed to be representative of the discharge was not 
included in reasonable potential calculations. The table below differentiates between tests used and not 
used when making WET determinations. Significant changes were made to WET test methods in 2004 and 
these changes were assumed to be fully implemented by certified labs by no later than June 2005. Data 
collected before July 1, 2005 is excluded from this evaluation. 
 

WET Data History 
 

Date 
Test 

Initiated 

Acute Results 
LC50 %  

Chronic Results 
IC25 % 

 
Footnotes 

or 
Comments C. dubia Fathead 

minnow 
Pass or 
Fail? 

Used in 
RP? C. dubia Fathead 

Minnow 
Pass or 
Fail? 

Use in 
RP? 

11/15/2005     >100 >100 Pass Yes  
03/18/2008 >100 >100 Pass Yes >100 >100 Pass Yes  
08/25/2009 >100 >100 Pass No >100 >100 Pass No 1 
09/27/2011      >100 Pass Yes  
12/09/2014 >100 >100 Pass Yes >100 >100 Pass Yes  
03/23/2016 >100 >100 Pass Yes >100 >100 Pass Yes  
12/02/2020 >100 >100 Pass Yes      

Footnotes:  
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1. Tests done by S-F Analytical, July 2008 – March 2011. The DNR has reason to believe that WET tests completed 
by SF Analytical Labs from July 2008 through March 31, 2011 were not performed using proper test methods. 
Therefore, WET data from this lab during this period has been disqualified and was not included in the analysis. 

 
• According to s. NR 106.08, Wis. Adm. Code, WET reasonable potential is determined by multiplying 

the highest toxicity value that has been measured in the effluent by a safety factor, to predict the 
likelihood (95% probability) of toxicity occurring in the effluent above the applicable WET limit. The 
safety factor used in the equation changes based on the number of toxicity detects in the dataset. The 
fewer detects present, the higher the safety factor, because there is more uncertainty surrounding the 
predicted value. WET limits must be given, according to s. NR 106.08(6), Wis. Adm. Code, 
whenever the applicable Reasonable Potential equation results in a value greater than 1.0. 

 
Acute Reasonable Potential = [(TUa effluent) (B)(AMZ)]  
Chronic Reasonable Potential = [(TUc effluent) (B)(IWC)] 

 
According to s. NR 106.08(6)(d), Wis. Adm. Code, TUa and TUc effluent values are equal to zero 
whenever toxicity is not detected (i.e. when the LC50, IC25 or IC50 ≥ 100%).  
 
Acute Reasonable Potential = 0 < 1.0, reasonable potential is not shown, and a limit is not required. 
Chronic Reasonable Potential = 0 < 1.0, reasonable potential is not shown, and a limit is not required. 

 
The WET checklist was developed to help DNR staff make recommendations regarding WET limits, 
monitoring, and other related permit conditions. The checklist indicates whether acute and chronic WET 
limits are needed, based on requirements specified in s. NR 106.08, Wis. Adm. Code. The checklist steps 
the user through a series of questions, assesses points based on the potential for effluent toxicity, and 
suggests monitoring frequencies based on points accumulated during the checklist analysis. As toxicity 
potential increases, more points accumulate, and more monitoring is recommended to ensure that toxicity is 
not occurring. A summary of the WET checklist analysis completed for this permittee is shown in the table 
below. Staff recommendations based on best professional judgment are provided below the summary table. 
For guidance related to reasonable potential and the WET checklist, see Chapter 1.3 of the WET Guidance 
Document: https://dnr.wisconsin.gov/topic/Wastewater/WET.html. 
 

WET Checklist Summary 
 Acute Chronic 

AMZ/IWC 
Not Applicable. 
 
0 Points 

IWC = 14%. 
 
0 Points 

Historical 
Data 

4 tests used to calculate RP. 
No tests failed. 
 
0 Points 

5 tests used to calculate RP. 
No tests failed. 
 
0 Points 

Effluent 
Variability 

Little variability, no violations or upsets, 
consistent WWTF operations.  
 
0 Points 

Same as Acute. 
 
 
0 Points 

Receiving Water 
Classification 

Warmwater sport fish. 
 
5 Points 

Same as Acute. 
 
5 Points 
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 Acute Chronic 

Chemical-Specific 
Data 

Reasonable potential for limits for chlorine based 
on ATC; Arsenic, cadmium, chromium, copper, 
nickel, zinc, chloride, and ammonia detected. 
Additional Compounds of Concern: None. 
 
8 Points 

Reasonable potential for limits for chlorine based 
on CTC; Arsenic, cadmium, chromium, copper, 
nickel, zinc, chloride, and ammonia detected. 
Additional Compounds of Concern: None. 
 
8 Points 

Additives 

1 Biocide and 1 Water Quality Conditioner 
added.  
 
4 Points 

All additives used more than once per 4 days. 
 
 
4 Points 

Discharge 
Category 

No process wastewater. 
 
0 Points 

Same as Acute. 
 
0 Points 

Wastewater 
Treatment 

NCCW and a small amount of contact cooling 
water.  
 
0 Points 

Same as Acute. 
 
 
0 Points 

Downstream 
Impacts 

No impacts known. 
 
0 Points 

Same as Acute. 
 
0 Points 

Total Checklist 
Points: 17 Points 17 Points 

Recommended 
Monitoring Frequency 
(from Checklist): 

 
2 tests during permit term  
 

No tests recommended 

Limit Required? No No 
TRE Recommended? 
(from Checklist) No No 

• After consideration of the guidance provided in the Department's WET Program Guidance Document 
(2022) and other information described above, 2/permit term acute tests are recommended in the 
reissued permit. Tests should be done in rotating quarters to collect seasonal information about this 
discharge. WET testing should continue after the permit expiration date (until the permit is reissued). 

 
PART 7 – ADDITIVE REVIEW 

 
Unlike the metals and toxic substances evaluated in Part 2, most additives have not undergone the amount 
of toxicity testing needed to calculate water quality criteria. Instead, in cases where the minimum data 
requirements necessary to calculate a WQC are not met, a secondary value can be used to regulate the 
substance, according to s. NR 105.05, Wis. Adm. Code. Whenever an additive is discharged directly into 
a surface water without receiving treatment or an additive is used in the treatment process and is not 
expected to be removed before discharge, a review of the additive is needed. Secondary values should be 
derived according to s. NR 105.05, Wis. Adm. Code. Guidance related to conducting an additive review 
can be found in Water Quality Review Procedures for Additives (2019) 
(http://dnr.wi.gov/topic/wastewater/Guidance.html).  
 
 
 
 
 

http://dnr.wi.gov/topic/wastewater/Guidance.html
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Additive Parameters 
Additive 
Name 

Manufacturer Purpose of 
Additive 
including 
where added 

Intermittent 
or 
Continuous 
Feed 

Frequency of 
Use 

Max/Average 
quantity used 
lbs/day 

Is Additive  
Authorized 
in Current 
Permit?2 

Months 
per/yr. 

Days/
week 

 
Ozone 

Generated 
onsite 

Biocide C 12 7 6/3 Yes 

Sodium 
Bisulfite 
 

Milport 
Enterprises, 
Inc 

Water 
quality 
conditioner 

C 12 7 6/2.099 Yes 

 
Ozone that is generated onsite is expected to be depleted by the time the discharge reaches the receiving 
water. There is approximately 660 feet of storm sewer prior to reaching the receiving water and the ozone 
is expected to be degraded by then so will not cause toxicity issues for aquatic life. 
 
Sodium bisulfite is used for dechlorination to meet the chlorine limits, so an additive review is not 
needed. 
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Temperature limits for receiving waters with unidirectional flow  
(calculation using default ambient temperature data) 

Facility: Bemis Manufacturing  7-Q10: 13.00 cfs  Temp 
Dates 

Flow 
Dates 

Outfall(s): 001   Dilution: 25%  Start: 01/01/22 01/02/19 
Date Prepared: 7/28/2023   f: 0  End: 12/29/22 06/28/23 

Design Flow (Qe): 0.33 MGD  Stream type: 
 

 

Storm Sewer Dist. 660 ft  Qs:Qe ratio: 6.4 :1    
     Calculation Needed? YES     

            

  Water Quality Criteria  
Receiving  

Water  
Flow Rate  

(Qs) 

Representative Highest 
Effluent Flow Rate (Qe)   

Representative Highest 
Monthly Effluent 

Temperature 
Calculated Effluent Limit 

Month Ta  
(default) 

Sub-
Lethal 
WQC 

Acute 
WQC 

7-day 
Rolling 
Average 
(Qesl) 

Daily 
Maximum 
Flow Rate  

(Qea) 

f Weekly 
Average 

Daily  
Maximum 

Weekly 
Average 
Effluent 

Limitation  

Daily 
Maximum 
Effluent 

Limitation 

  (°F) (°F) (°F) (cfs) (MGD) (MGD)   (°F) (°F) (°F) (°F) 
JAN 33 49 76 13.00 0.249 0.521 0 67 69  NA 120 
FEB 34 50 76 13.00 0.269 0.356 0 62 70  NA 120 
MAR 38 52 77 13.00 0.188 0.341 0 59 72  NA 120 
APR 48 55 79 13.00 0.366 0.395 0 65 69 97 120 
MAY 58 65 82 13.00 0.573 0.573 0 66 72 92 120 
JUN 66 76 84 13.00 0.716 0.749 0 75 77 107 120 
JUL 69 81 85 13.00 1.021 1.134 0 78 79 107 116 
AUG 67 81 84 13.00 1.135 1.455 0 74 80 109 110 
SEP 60 73 82 13.00 1.032 1.032 0 73 74 101 120 
OCT 50 61 80 13.00 0.645 0.979 0 70 72 98 120 
NOV 40 49 77 13.00 0.445 0.617 0 65 71 93 120 
DEC 35 49 76 13.00 0.305 0.395 0 64 71  NA 120 



Attachment #4 

Page 17 of 18 
Bemis Manufacturing Company Plant D 

Technology Based Effluent Limits 
 

At Bemis Manufacturing Company Plant D, water is used as noncontact cooling water (NCCW) for 
polyethylene injection molded parts and as contact cooling water (CCW) for other injection molded parts. 
Inside the facility, water is used on five lines. Two percent of the water is used on three of the lines for 
CCW, no water is used for cleaning of the plastic parts or of the components of the molds that come in 
contact with the plastic, and no water is used for finishing of the parts. 
 
Bemis is subject to the Effluent Limitations Guidelines (ELG) of ch. NR 283, Wis. Adm. Code, Plastics 
Molding and Forming. The ELG requires mass based limits for BOD, OG and TSS. The ELG specifies 
that the mass limit is based on calculations using the ELG concentration standard and the average flow. 
Bemis would fall under the contact cooling and heating water subcategory as defined in s. NR 283.10, 
Wis. Adm. Code. These guidelines are based on federal effluent guidelines in 40 CFR Part 463 Subpart 
A.  
 
The table below summarizes the water usage for the five lines broken down by amount of CCW and 
NCCW. 

Facility Water Usage 
Line Total water 

flow to line 
(MGD) 

Contact 
cooling (% 

of total 
water flow) 

Contact 
cooling 

water flow 
(MGD) 

Non-contact 
cooling flow 

MGD) 

ADF1 0.0648 2 0.0013 0.0635 
ADF2 0.1497 2 0.00299 0.14671 
ADF3 0.0005 0 0 0.0005 
D1 0.0034 0 0 0.0034 
Kelch 0.0003 2 0.000006 0.00029 
total 0.2187  0.004296 0.21440 

 
Because the contact cooling water is combined with NCCW, it is necessary to calculate a limit for the 
combined wastewater is calculated. This calculation assumes there is some contribution of BOD, OG and 
TSS from the NCCW which is not subject to ch. NR 283, Wis. Adm. Code. There is not effluent data for 
the separate CCW and NCCW lines. Because it’s estimated that 98% of the combined flow is NCCW, it 
is assumed that the actual BOD5, TSS, and O&G is equivalent to the data reported at Outfall 001 for this 
calculation. 
 
The following equations calculated the daily maximum mass limits: 
 

001 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 �
𝑚𝑚𝑚𝑚
𝐿𝐿
�× 001 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 (𝑀𝑀𝑀𝑀𝑀𝑀) = 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 �

𝑙𝑙𝑙𝑙𝑙𝑙
𝑑𝑑𝑑𝑑𝑑𝑑

�𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 + 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 �
𝑙𝑙𝑙𝑙𝑙𝑙
𝑑𝑑𝑑𝑑𝑑𝑑

�𝐶𝐶𝐶𝐶𝐶𝐶 

 
The equation rearranged:  
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001 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 �
𝑚𝑚𝑚𝑚
𝐿𝐿
�

= �𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 �
𝑚𝑚𝑚𝑚
𝐿𝐿
�  × 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 

+ 𝐶𝐶𝐶𝐶𝐶𝐶 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 �
𝑚𝑚𝑚𝑚
𝐿𝐿
� × 𝐶𝐶𝐶𝐶𝐶𝐶 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓� ÷ (𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 + 𝐶𝐶𝐶𝐶𝐶𝐶 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓) 

 
Substituting the estimated average flow rates from each NCCW and CCW contribution, the equation 
simplifies: 
  
001 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 �

𝑚𝑚𝑚𝑚
𝐿𝐿
�

= �𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 �
𝑚𝑚𝑔𝑔
𝐿𝐿
�  × 0.2144 𝑀𝑀𝑀𝑀𝑀𝑀 + 𝐸𝐸𝐸𝐸𝐸𝐸 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 �

𝑚𝑚𝑚𝑚
𝐿𝐿
� × 0.004296 𝑀𝑀𝑀𝑀𝑀𝑀�

÷ (0.2187 𝑀𝑀𝑀𝑀𝑀𝑀) 
 
 

Wastewater Concentrations and Calculated Mass Limits 
Parameter ELG (from s. NR 

283.11(1), Wis. 
Adm. Code) 

mg/L 

Average Effluent 
Data at Outfall 001 

mg/L 

001 
Concentration 

calculation 

Daily maximum 
limit 

(lb/day)1 

BOD5 26 0.95 1.44 2.63 
Oil & Grease 29 0.84 1.39 2.54 

TSS 19 1.66 2.00 3.65 
Footnote: 

1- Daily maximum limit (lbs/day) = 001 concentration (mg/L) x flow (0.2187 MGD) x 8.34 
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DATE: 11/29/2023 
 
TO: Melanie Burns – SER  
 
FROM: Nicole Krueger – SER  
 
SUBJECT: Phosphorus and TSS Water Quality-Based Effluent Limitations for Bemis 

Manufacturing Company Plant D   
 WPDES Permit No. WI-0027456-10 
 
This is in response to your request for an evaluation of the need for total phosphorus and total 
suspended solids (TSS) limitations for Bemis Manufacturing Company D (“Bemis”). The 
wastewater treatment plant discharges effluent at a maximum annual flow rate of 0.329 MGD to 
the Sheboygan River in the Sheboygan River Watershed in the Sheboygan River Basin. This 
discharge is included in the Northeast Lakeshore Basin TMDL as approved by EPA. 
 
The current permit has an interim phosphorus limit of 0.7 mg/L as a monthly average and a TSS 
limit of 6.7 lbs/day as a daily maximum. The following review is based on the Northeast 
Lakeshore Basin Total Maximum Daily Load (TMDL) which was developed by the Department 
and approved by the US EPA in October 2023. Recommendations are made in accordance with 
chapters NR 102, 104, 105, 106, 207, 212, and 217 of the Wisconsin Administrative Code, where 
applicable. 
 
Receiving Water Information 
• Name: Sheboygan River 
• Classification: Warmwater sportfish 
• Low Flow:  7-Q10 = 13 cfs (cubic feet per second)  
 
Effluent Information 
• Flow: Maximum annual average flow = 0.329 MGD 
• Effluent characterization: This facility is categorized as a secondary industrial discharge. 
• Monitoring data: Data submitted by the facility to the department from 01/01/2019 – 

06/30/2023 was used in this evaluation.  
• Total Phosphorus Wasteload Allocation: 140 lbs/year (see Appendix K of the TMDL 

document) 
• Total Suspended Solids Wasteload Allocation: 16,762 lbs/year (see Appendix L of the TMDL 

document) 
 
TMDL Limits – Phosphorus  
Total phosphorus (TP) effluent limits in lbs/day are calculated as recommended in the TMDL 
Development and Implementation Guidance: Integrating the WPDES and Impaired Waters 
Programs (April 2020) and are based on the annual phosphorus wasteload allocation (WLA) 
given in pounds per year. This WLA found in Appendix K of the Total Maximum Daily Loads for 
Total Phosphorus and Total Suspended Solids in the Northeast Lakeshore Region report are 
expressed as maximum annual loads (lbs/year). 
 
For the reasons explained in the April 30, 2012 paper entitled Justification for Use of Monthly, 
Growing Season and Annual Average Periods for Expression of WPDES Permit Limits for 
Phosphorus Discharges in Wisconsin, WDNR has determined that the phosphorus WQBELs set 

CORRESPONDENCE/MEMORANDUM 
State of Wisconsin 
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equal to WLAs would not be consistent with the assumptions and requirements of the TMDL. 
Therefore, limits given to facilities included in the Northeast Lakeshore Basin TMDL are given 
monthly average mass limits and, if the equivalent effluent concentration is less than or equal to 
0.3 mg/L, six-month average mass limits are also included. The following equation shows the 
calculation of equivalent effluent concentration: 
 
TP Equivalent Effluent Concentration = WLA ÷ (365 days/yr * Flow Rate * Conversion Factor) 

= 140 lbs/yr ÷ (365 days/yr * 0.329MGD * 8.34) 
= 0.14 mg/L 

 
Since this value is less than 0.3 mg/L, both a six-month average mass limit and a monthly average 
mass limit are applicable for total phosphorus. The monthly average limit is set equal to three 
times the six-month average limit. 

 
TP 6-Month Average Permit Limit = WLA ÷ 365 days/yr * multiplier  

= (140 lbs/yr ÷ 365 days/yr) * 1.17  
= 0.45 lbs/day 

 
TP Monthly Average Permit Limit = TP 6-Month Average Permit Limit * 3 

= 0.45 lbs/day * 3 
= 1.3 lbs/day 

 
The multiplier used in the six-month average calculation was determined according to the 
implementation guidance. A coefficient of variation was calculated, based on phosphorus mass 
monitoring data, to be 1.7. This is the standard deviation divided by the mean of mass data. 
However, it is believed that the optimization of the wastewater treatment system to achieve the 
WLA-derived permit limits will reduce effluent variability. Thus, the maximum anticipated 
coefficient of variation expected by the facility is 0.6. This value, along with monitoring 
frequency, is used to select the multiplier. The current permit specifies phosphorus monitoring as 
3/weekly; if a different monitoring frequency is used, the stated limits should be reevaluated.  
 
Six-month average and monthly average mass effluent limits are recommended for this discharge. 
The limits are equivalent to concentrations of 0.16 mg/L and 0.49 mg/L, respectively, at the 
maximum annual average flow of 0.329 MGD. 
 
The TMDL establishes TP wasteload allocations to reduce the loading in the entire watershed 
including WLAs to meet water quality standards for tributaries in the Northeast Lakeshore Basin.  
 
Since wasteload allocations are expressed as annual loads (lbs/yr), permits with TMDL-derived 
monthly average permit limits should require the permittee to calculate and report rolling 12-
month sums of total monthly loads for TP. Rolling 12-month sums can be compared directly to 
the annual wasteload allocation. 
 
Current Limits 
The current permit has a monthly average limit of 0.3 mg/L and six-month average limits of 0.1 
mg/L and 0.382 lbs/day which are currently effective based on s. NR 217.13, Wis. Adm. Code. 
The current six-month average mass limit is more stringent than the calculated TMDL-based six-
month average limit, so the current limit is recommended instead due to antidegradation and 
antibacksliding purposes in ch. NR 207, Wis. Adm. Code. If Bemis would like to request an 
increase to the existing permit limits for phosphorus, an assessment of effluent data consistent 
with the requirements of ss. NR 207.04(1)(a) and (c), Wis. Adm. Code, must be provided.  
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Effluent Data 
The following table lists the statistics for effluent phosphorus levels from 01/01/2019 – 
06/30/2023. 

Total Phosphorus Statistics 

 Concentration  
(mg/L) 

Mass Discharge 
(lbs/day) 

1-day P99 1.35 4.69 
4-day P99 0.76 2.61 

30-day P99 0.45 1.19 
Mean 0.32 0.61 
Std 0.27 1.05 

Sample Size 703 677 
Range <0.022 – 3.54  0 – 17.7 

 
Bemis is complying with the s. NR 217.13-based limits with water quality trading and a 
compliance schedule for phosphorus is not needed. 
 
TMDL Limits – TSS 
Total Suspended Solids (TSS) effluent limits in lbs/day are calculated as recommended in the 
TMDL Development and Implementation Guidance: Integrating the WPDES and Impaired 
Waters Programs (April 2020). This WLAs found in Appendix I of the Total Maximum Daily 
Loads for Total Phosphorus and Total Suspended Solids in the Northeast Lakeshore Region 
report are expressed as maximum annual loads (lbs/year). 
 
Revisions to chs. NR 106 and 205, Wis. Adm. Code align Wisconsin water quality-based effluent 
limits with 40 CFR 122.45(d), which requires WPDES permits to contain the following 
concentration limits, whenever practicable and necessary to protect water quality: 

• Weekly average and monthly average limitations for continuous discharges subject to ch. 
NR 210. 

• Daily maximum and monthly average limitations for all other discharges. 
 
Bemis is an industrial facility and is therefore subject to daily maximum and monthly average 
TSS limits derived from TSS annual WLAs. 

 
TSS Monthly Average Permit Limit = WLA ÷ 365 days/yr * multiplier  

= (16,762 lbs/yr ÷ 365 days/yr) * 1.90 
= 87 lbs/day 

 
TSS Daily Maximum Permit Limit = WLA ÷ 365 days/yr * daily multiplier  

= (16,762 lbs/yr ÷ 365 days/yr) * 3.11  
= 143 lbs/day 

 
The multiplier used in the weekly average and monthly average calculation was determined 
according to implementation guidance. The default coefficient of variation of 0.6 was used in this 
evaluation because of the very limited available data. This value, along with monitoring 
frequency, is used to select the multiplier. The current permit specifies TSS monitoring as 
quarterly; if a different monitoring frequency is used, the stated limits should be reevaluated.  
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Daily maximum and monthly average mass effluent limits are recommended for this discharge. 
The limits are equivalent to concentrations of 52 mg/L and 32 mg/L, respectively, at the 
maximum annual average flow of 0.329 MGD. 
 
Since wasteload allocations are expressed as annual loads (lbs/yr), permits with TMDL-derived 
monthly average permit limits should require the permittee to calculate and report rolling 12-
month sums of total monthly loads for TSS. Rolling 12-month sums can be compared directly to 
the annual wasteload allocation. 
 
Effluent Data 
The following table summarizes effluent total suspended solids monitoring data from 01/01/2019 
– 06/30/2023. 

Total Suspended Solids Effluent Data 

 TSS 
mg/L 

TSS 
lbs/day 

01/21/2019 <2.0 0 
04/09/2019 <2.0 0 
07/08/2019 3.1 5.0 
10/30/2019 2.4 2.7 
02/12/2020 <2.0 0 
05/18/2020 2.0 1.4 
08/12/2020 <2.0 0 
12/16/2020 <2.0 0 
03/23/2021 4.2 2.2 
06/07/2021 <1.8 0 
09/29/2021 <1.4 0 
12/13/2021 <1.0 0 
12/22/2021 10.4 11.3 
03/28/2022 <2.0 0 
06/13/2022 <2.0 0 
08/08/2022 <2.0 0 
10/24/2022 <2.0 0 
03/20/2023 3.8 4.6 
06/12/2023 5.6 3.0 
Average* 1.7 1.6 

*Results below the level of detection (LOD) were included as zeroes in calculation of average. 
 
From the WQBEL (signed 08/28/2023), the calculated daily maximum technology-based effluent 
limit of 3.6 lbs/day is more stringent than the calculated TMDL-based limits (TBELs). Therefore, 
the daily maximum TBEL of 3.6 lbs/day is recommended instead of the calculated TMDL 
limits. 
 
Conclusions: 
The following is a summary of limits recommended by this evaluation: 
 

•  Monthly average Total Phosphorus mass limit of 1.3 lbs/day 
•  Monthly average Total Phosphorus concentration limit of 0.3 mg/L 
•  Six-month average Total Phosphorus mass limit of 0.382 lbs/day 
•  Six-month average Total Phosphorus concentration limit of 0.1 mg/L 
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•  Daily maximum TSS mass limit of 3.6 lbs/day 
 
If there are any questions or comments, please contact Nicole Krueger at 
Nicole.Krueger@wisconsin.gov or Diane Figiel at Diane.Figiel@wisconsin.gov. 
 
PREPARED BY: Nicole Krueger, Water Resources Engineer – SER  
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1 INTRODUCTION 
Bemis Manufacturing Company (Bemis) owns and operates an injection molding and plastics 
extrusions production facility in Sheboygan Falls, Wisconsin, called Plants D and E (one 
continuous building). Contact and non-contact process wastewater generated by the facility 
as well as stormwater collected by surface water runoff and roof drains are currently 
discharged directly to a surface water discharge at the Sheboygan River. This outfall is 
covered under Wisconsin Department of Natural Resources (WDNR) Wisconsin Permit 
Discharge Elimination System (WPDES) Permit WI-0027456-08-2. The outfall does not meet 
the final water quality-based effluent limit (WQBEL) for total phosphorus of 0.1 milligrams 
per liter (mg/L) as a six-month average, which became effective August 1, 2022. Previous 
optimization efforts have not yielded sufficient reductions in total phosphorus to meet this 
future WQBEL limit. 

The Probst Group, LLC (Probst) evaluated preliminary information for exploring potential 
water quality trading partners to satisfy the requirements of their WPDES permit. On June 
25, 2018, on behalf of Bemis, Probst submitted a Notice of Intent to Conduct Water Quality 
Trading (Form 3400-206) to the WDNR with the intent to achieve compliance with the 
phosphorus limitation using effluent trading. 

Additional information in the form of a Final WQT Plan is necessary to move forward with 
the WQT as a final compliance alternative.  

This WQT plan summarizes the strategy for Bemis to use WQT to comply with phosphorus 
discharge limits in its WPDES permit for the Plant D Outfall 001. This outfall discharges to 
the Sheboygan River near the bottom of the HUC12 subwatershed with hydrologic unit 
code: 040301011108 and HUC Name: City of Sheboygan Falls – Sheboygan River. 

To assist in complying with the permit phosphorus discharge limits, Bemis has installed and 
maintained permanent vegetative cover (grassland, not harvested) on previously farmed 
fields within the same subwatershed as Outfall 001 on Bemis property. SnapPlus, a software 
program designed for the preparation of nutrient management plans, was used to quantify 
the amount of potentially tradable phosphorus from the fields assuming current farming 
practices continued. The model was then rerun to calculate the amount of phosphorus after 
installation and maintenance of a permanent vegetative cover. Using a credit ratio of 1.2:1, 
Bemis calculated the phosphorus water quality credits available per year based on the 
change in management practice from farming soybeans to permanent vegetative cover of 
portions of two agricultural fields. Bemis will use these credits to demonstrate compliance 
with the total phosphorus limit in their WPDES permit. 

Additionally, the Northeast Lakeshore (NEL) Total Maximum Daily Load (TMDL) was approved 
on October 20, 2023 by the U.S. Environmental Protection Agency (EPA) and is currently in 
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effect.  Under the TMDL, Bemis has been allocated 140 lbs./year of phosphorus with a 
daily maximum limit of 0.384 lbs./day.  Since this mass limit is the same as Bemis’ current 
limit, there is no change to the permit or trade plan required.  With the implementation of 
the TMDL, the credits Bemis generates are now considered interim credits.  After a period 
of two permit terms, credits must meet the TMDL load reduction threshold to be considered 
long-term credits; any remaining credits above threshold will be ineligible for further use.  
The load reduction threshold is specific to the reach in which Outfall 001 is located. 
 
Since beginning the WQT plan in 2020, Bemis has remained compliant with their computed 
compliance limits.  Figures 1 and 2 below show Bemis’ average Total Phosphorus (TP) 
discharge before WQT credits are applied for concentration and mass, respectively. 
 

Figure 1
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Figure 2 

 
 

2 BACKGROUND 

2.1 PURPOSE FOR WATER QUALITY TRADE 
The purpose of this WQT Plan is to describe the use of WQT to comply with the Total 
Phosphorus limits on Outfall 001 of WPDES permit WI-0027456-08-2. This WQT Plan was 
developed pursuant to the Notice of Intent to Conduct Water Quality Trade included in 
Attachment A. 
 
Bemis has created a WQT trade utilizing select portions of Bemis-owned property 
(Renter Fields), with the WDNR. Three portions of Renter Fields 2-2 and 2-3, located in 
the same HUC-12 subwatershed as Outfall 001, have been placed into perennial 
vegetation. Bemis will use the phosphorus credits generated from this management 
practice to comply with the Total Phosphorus limits in their WPDES permit. 
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Pursuant to s. 283.84(1)(b), Wis. Stats, a trade agreement is required to be in place 
prior to using trading to help demonstrate compliance with the final phosphorus limits. 
Bemis has reached an agreement with the Renter, and a trade agreement is currently in 
place. 

2.2 LOCATION OF OUTFALL AND FIELDS 

4.1.1 LOCATION OF OUTFALL 001 
Bemis discharges contact and non-contact process wastewater generated by the facility 
and stormwater to the Sheboygan River through Outfall 001 at approximate latitude of 
43°43’551.02”N and longitude of 87°50’17.21”W. Outfall 001 is located in HUC12 
Subwatershed 040301011108, which is also known as the City of Sheboygan Falls – 
Sheboygan River Subwatershed. This Subwatershed is part of the larger Sheboygan River 
– Frontal Lake Michigan Watershed (0403010111) in the Manitowoc – Sheboygan Sub-
basin (04030101). The City of Sheboygan Falls – Sheboygan River Subwatershed is not 
subject to a total maximum daily load (TMDL) and is not upstream of a watershed 
subject to a TMDL. Figure 1 and Attachment B show the location of Outfall 001 in the 
Subwatershed. 
 

Figure 3 
Subwatershed Map with Outfall and Fields 
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4.1.2 LOCATION OF THE FIELDS 
Bemis has implemented management practices to generate phosphorus credits on the 
Renter Fields. The 54 acres of the proposed trade fields (project area) are upstream of 
Outfall 001 in the City of Sheboygan Falls – Sheboygan River Subwatershed. An 
Unnamed Tributary, water body identification code (WBIC) 5027442, bisects the Renter 
Fields and generally drains east towards the Sheboygan River WBIC 50700. The 
Sheboygan River generally flows south and east in the project area. Figure 2 is a 
topographic map with the Bemis Parcels and set asides of Renter Fields 2-2 and 2-3 
identified.  

 
 

Figure 4 
Bemis Parcels and Renter Fields 2-2 and 2-3 

 
 
The Renter Fields are located in the City of Sheboygan Falls (Sheboygan County, 
Wisconsin) and include parcels 59282920390, 59282920395, and 59282920750. These 
parcels are all located in sections 27 and 28, township 15 north, range 22 east. Bemis 
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also owns two additional nearby parcels. Table 1 shows the parcels, in the HUC-12 
Subwatershed, owned by Bemis and farmed by Renter. Attachment B contains a map of 
the Bemis parcels. 

 

 
 
 

Table 1 
Bemis Parcels in Subwatershed 

Parcel ID Total 
Acreage Land Use Acreage for 

Conversion 
59282918056 30.54 30.54 0.00 
59282920390 (Renter Field 2-2) 38.12 38.12 13.00 
59282918038 38.11 38.11 0.00 
59282920395 (Renter Fields 2-2 and 2-3) 40.00 40.00 30.00 
59282920750 (Renter Fields 2-2 and 2-3) 40.00 9.00 11.00 
TOTAL 186.77 155.77 54.00 

See Figure 2 

3 EXISTING CONDITIONS AND POTENTIALLY TRADEABLE PHOSPHORUS MODELING 

3.1 EXISTING LAND USE OF THE FIELDS 
A portion of three Renter Fields was converted to grasslands to generate credits for this 
WQT. No unfarmed acreage or the area related to WBIC 5027442 was converted to 
grassland, nor harvested. The other parcels owned by Bemis were not impacted by this 
WQT. 

3.2 SOIL SAMPLING 
As noted in the SnapPlus Soil Test Report, soil samples were collected for analyses on 
November 1, 2017, at the Renter Fields. Field 2-2 had 11 samples collected for the 
entire 53.2 acres and Field 2-3 had 11 samples collected for the entire 43.9 acres. 
Attachment B contains a NRCS soils map and Attachment C contains the soil sample 
results (see pages 106 through 114). 
 
The sample results were used to calculate the current and future potentially tradeable 
phosphorus for the WQT. Attachments D and E contain the SnapPlus reports using the 
site-specific soil conditions. 
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3.3 TRADING REQUIREMENTS WITHIN A TMDL 
A credit threshold is the pollutant loading below which reductions are made to generate 
credits. The credit threshold establishes the amount of pollutant reduction that is 
necessary before credits may be generated. For agricultural areas addressed by an 
approved TMDL, the credit threshold is set to reflect the TMDL load allocation (LA). 
Fields E and F, which were initially intended to be included in the water quality trade, 
do not meet this credit threshold and will therefore not be converted to permanent 
vegetation as part of the water quality trade during this permit term. 
 
Agricultural nonpoint source credit generators, like the fields that Bemis uses for their 
water quality trade, that are located in a watershed with an approved TMDL generate 
two types of credits; interim credits and long-term credits. Interim credits are generated 
by load reductions that achieve the credit threshold and, therefore, can be generated 
only when the current pollutant load exceeds the applicable LA. Long-term credits are 
generated by load reductions obtained below the LA credit threshold. 
 
The duration of interim credits equals the lifespan of the management practice 
employed to reduce pollutant loads, or 10 years, whichever is shorter. In discussions 
with WDNR, Bemis has confirmed that the interim credits will begin when the WPDES 
permit is issued regardless of whether the facility is using those credits yet. Once 
interim credits have expired, the credit user may replace them with new interim credits, 
which would last another 10 years, or they may utilize long-term credits. Bemis’ current 
trade generates enough interim credits to meet their currently projected TP loads but 
does not currently generate enough long-term credits to offset their load beyond the 
first 10 years. Improvements in effluent quality or additional water quality trade credits 
will be required during the next permit term for Bemis to continue to comply with their 
effluent limits. Bemis will pursue compliance options as needed during this permit term 
to meet their long- term TP credit needs. 
 
From an implementation standpoint, short-term and long-term credits must be calculated 
on a field-by-field basis rather than the total from the whole farm. Baseline phosphorus 
values were set by WDNR for each subbasin with goals for each parameter as well. The 
Bemis facility is in S30 and has the following baseline losses and goals shown in Table 
3 below: 
 

Table 2 
Watershed TP Baseline Losses and TMDL Goals 

TMDL Subbasin 
Baseline 

[lbs/ac/yr] 

TMDL Credit 
Threshold 
[lbs/ac/yr] 

Rounded TP 
Credit Threshold 

[lbs/ac/yr] 
S30 3.8 0.22 0.5 
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Credits cannot be generated when the Potentially Tradeable Phosphorus (PTP) calculated 
for the future condition (permanent grassland, not harvested) are greater than the 
rounded TP credit threshold in Table 3 above. 
 

3.4 MODELED PTP UNDER CURRENT CONDITIONS 
SnapPlus (version 17.0.18085.1426) was used to model the Renter Fields under current 
conditions. The same cropping practices were used on both Renter Fields in 2015, 2016, 
2017, and 2018. The Renter Fields have been managed in soybeans and had the 
following fertilizer applications: 

• 2015: 32 pounds per acre (lbs/ac) of nitrogen fertilizer  

• 2016: 32 lbs/ac of nitrogen fertilizer 

• 2017: 32 lbs/ac of nitrogen fertilizer 

• 2018: 32 lbs/ac of nitrogen fertilizer 
 
Manure has not been used on the Renter Fields. Application of nutrients continues to be 
used on the portions of Bemis parcels that remain in agricultural production. Because all 
nutrient application on the Renter Fields will need to be purchased, there was no benefit 
to the farm to over apply nutrients. Nutrient application did not increase on the non-
WQT Renter Fields because of this trade. There was a net decrease of applied nutrients 
in the watershed as a result of this trade. 
 
Attachment C includes information regarding existing farming practices including an 
AgSource Soil & Forage Lab 2015 – 2017 Cropping Season Nutrient Management Plan 
completed for Renter. This cropping and application data were modeled as a 3-year 
rotation through the year 2026. 
 
Attachment D includes the following SnapPlus reports assuming current cropping 
practices continued into the future: 

• Narrative and Crop Report 
• Soil Test Report 
• Application Summary Report 
• Manure Tracking Report 
• Field Data and 590 Assessment Plan 
• Nutrient Management Report 
• P Trade Report 
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All tables showing PTP have been updated to reflect future crop rotations starting in 
2024.  Table 2 summarizes the PTP in pounds per acre per year (lbs/yr) from the 
SnapPlus Phosphorus Trade Report using the previous cropping and application rotation. 

Table 3 
SnapPlus PTP Report 

Previous Cropping (lbs/yr) 
Acres 2024 2025 2026 2027 2028 2029 2030 2031 2032 

Field 2-2 22 244 252 161 247 255 164 251 259 168 
Field 2-3 32 208 215 129 211 218 133 214 222 136 
TOTAL 54 452 467 290 459 474 297 465 481 304 

See Figure 2 for locations of fields 

3.5 MODELED PTP WITH PROPOSED PERMANENT GRASSLAND 
The portion of the Renter Fields set aside for the WQT trade were then modeled by 
replacing the current crop rotation with a permanent grassland, not harvested. 
Attachment E contains the same SnapPlus reports for the permanent grassland, not 
harvested modeling. Table 3 below summarizes the PTP given in the SnapPlus 
Phosphorus Trade Report for future conditions with permanent grassland, not harvested. 

Table 4 
SnapPlus PTP Report 

Permanent Grassland, Not Harvested (lbs/yr) 
Acres 2024 2025 2026 2027 2028 2029 2030 2031 2032 

Field 2-2 22 3 3 3 3 3 3 3 3 3 
Field 2-3 32 2 2 2 2 2 2 2 2 2 
TOTAL 54 5 5 5 5 5 5 5 5 5 

See Figure 2 for locations of fields 

3.6 CALCULATION OF CHANGE IN PTP BASED ON MODIFIED LAND USE 
Based on the change in land use from cropped agricultural land in corn and soybeans 
to a permanent grassland, not harvested, total PTP was then calculated. Table 5 is a 
calculation of the difference of the values in Tables 3 and 4 above. This table does not 
incorporate the trade ratio which is discussed further in Section 4 of this report. The 
trade ratio must be included to determine final credits generated. 
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Table 5 
Calculated Potentially Tradable Phosphorus 
Permanent Grassland, Not Harvested (lbs/yr) 

Acres 2024 2025 2026 2027 2028 2029 2030 2031 2032 
Field 2-2 22 241 249 158 244 252 161 248 256 165 
Field 2-3 32 206 213 127 209 216 131 212 220 134 
TOTAL 54 447 462 285 454 469 292 460 476 299 

See Figure 2 for locations of fields 

4 TRADE RATIO CALCULATION 
The PTP generated by the SnapPlus modeling is adjusted by the applicable trade ratio to 
determine the amount of credits the credit user can receive for urban and agricultural 
management practices. As described in the WDNR “Guidance for Implementing Water Quality 
Trading in WPDES Permits” dated June 1, 2020 (“WQT Guidance”), the trade ratio is the 
sum of the delivery, downstream, equivalency, and uncertainty factors less any habitat 
adjustment factor. The trade ratio can be summarized as: 

Trade Ratio = (Delivery + Downstream + Equivalency + Uncertainty – Habit Adjustment):1 

See WQT Guidance at Section 3.4. For trades between point sources and nonpoint sources, 
there is a minimum trade ratio of 1.2:1. See WQT Guidance at Section 3.4.  

As described in further detail by factor below, management practices result in the minimum 
trade ratio of 1.2:1. 

4.1 INDIVIDUAL TRADE RATIO FACTORS 

4.1.3 DELIVERY FACTOR: 
As discussed earlier, the Renter Fields subject to the permanent vegetative cover 
management practice are located within the same City of Sheboygan Falls – Sheboygan 
River Subwatershed HUC12 as Bemis Outfall 001. In addition, the Renter Fields are 
approximately 2,160 feet upstream of the outfall. Because the Renter Fields are within 
the same HUC12 as the outfall, the delivery factor is not needed (i.e., it is zero).  

4.1.4 DOWNSTREAM FACTOR: 
The Renter Fields are located upstream of Outfall 001. Because the Renter Fields are 
upstream the downstream factor is not needed (i.e., it is zero). See WQT Guidance at 
Section 3.4. The Renter Fields generally drain to the Unnamed Tributary WBIC 5027442. 
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This tributary discharges to the Sheboygan River WBIC 50700, approximately 2,160 feet 
upstream Outfall 001. 

4.1.5 EQUIVALENCY FACTOR: 
The permanent vegetative cover management practice on the Renter Fields has reduced 
phosphorus loadings to the subwatershed. Bemis is using the phosphorus credits 
generated by the permanent vegetative cover management practice to comply with the 
phosphorus limits on Outfall 001. Because phosphorus reductions are being used to 
generate phosphorus credits, an equivalency factor is not needed (i.e., it is zero).  

4.1.6 UNCERTAINTY FACTOR: 
The Renter Fields were placed in permanent vegetative cover, as described in Section 6. 
According to Table 4 of the WQT Guidance, land established and maintained in 
perennial vegetation, consistent with NRCS Technical Standard 327, results in an 
uncertainty factor of 1.  

4.1.7 HABITAT ADJUSTMENT FACTOR:  
Bemis is not claiming any beneficial habitat adjustment, so a habitat adjustment is not 
needed (i.e., it is zero).  

4.2 CALCULATION OF TRADE RATIO BASED ON INDIVIDUAL FACTORS 
Inserting the above factors into the WQT Guidance’s trade ratio formula results in a 
trade ratio of 1.2:1: 

Trade Ratio = (Delivery + Downstream + Equivalency + Uncertainty – Habit Adjustment):1 

Trade Ratio = (0 + 0 + 0 + 1 – 0):1 
     = 1.0:1 = 1.2:1 (WDNR minimum default) 

Because the minimum allowed trade ratio by WDNR is 1.2:1, Bemis used a 1.2:1 trade 
ratio for the entire 54 acres for estimating credits generated by the management 
practices. 

5 TOTAL AVAILABLE CREDIT GENERATION CALCULATION 
For each year, the total available credit generated from the management practice is the 
difference between the PTP based on SnapPlus modeling assuming the prior crop rotation 
was continued and the PTP based on SnapPlus modeling assuming a permanent vegetative 
cover is installed and maintained on the Fields, divided by the credit ratio as shown in the 
equation below. Table 6 shows the results of this calculation. 
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Total Available Credits Per Year = (PTP Assuming Crops Rotation Continued – PTP Assuming 
Permanent Vegetative Cover) ÷ trade ratio 

Table 6 
SnapPlus PTP (lbs/year) - (trade ratio of 1.2 applied) 

Acres 2024 2025 2026 2027 2028 2029 2030 2031 2032 
Field 2-2 22 201 208 132 203 210 134 207 213 138 
Field 2-3 32 172 178 106 174 180 109 177 183 112 
TOTAL 54 373 368 238 378 391 243 383 397 249 

See Figure 2 for locations of fields 

Using a rotational average, the total lbs/yr for Renter Fields 2-2 and 2-3 will be as follows: 
PTP Assuming Crop Rotation Continues: 410 lbs/yr (Rotational Avg.) 
PTP Assuming Permanent Vegetative Cover: 5 lbs/yr (Rotational Avg.) 
Difference: 405 lbs/yr (= 410 – 5) 
Trade ratio: 1.2:1 (from Section 4.2) 
PTP including Trade Ratio: 337 lbs/yr (405/1.2) 

6 INTERIM CREDIT CALCULATION 
Due to the implementation of the NEL TMDL, Bemis’ fields must meet a load reduction 
threshold specific to their reach.  In this case, Bemis’ reach (S30) has a 0.5 lb./acre/year 
credit threshold.  All available credits that are above this threshold are considered interim 
credits.  Table 7 shows the results of this calculation. 

Table 7 
Total Interim PTP (lbs./yr.) 

Interim Credits 2025 2026 2027 2028 2029 

PTP [lbs/yr] 367 219 360 373 225 

Using a rotational average, the interim credits will be as follows: 
Rounded Credit Threshold: 0.5 lbs./ac/yr 
PTP Previous Cropping (Rotational Avg.): 7.6 lbs./ac/yr (410/54) 
Difference: 7.6 lbs./ac/yr - 0.5 lbs./ac/yr = 7.1 lbs./ac/yr 
Total Interim Credits: 383 lbs./yr (7.1 x 54) 
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Total Interim Credits including Trade Ratio: 319 lbs./yr (382.9/1.2) 

All available credits that are below the TMDL credit threshold will become long-term credits 
after 10 years, while the remaining interim credits will not be able to be used.  Planting of 
the permanent prairie began in June 2019, and full establishment of the prairie was 
completed by October 2019. Based on recent DMR data, an average of 95 lbs/yr of P 
needed to be offset via PTP credits. 

7 LONG-TERM CREDIT GENERATION CALCULATION 
For long-term credits, each field must meet the TMDL credits threshold so credits must be 
calculated on a field-by-field basis rather than considering the whole farm. These credits 
will not apply until 5 years from the issuance of the permit but are included in this report 
for clarity of long-term compliance needs. Table 8 below summarizes the total long term 
PTP credits calculated for the next permit term. 

Long-Term Credits Per Year = [(Rounded Credit Threshold – PTP Permanent Vegetative 
Cover in lbs./ac/yr) x Number of acres] ÷ Trade Ratio 

Table 8 
Total Long-Term PTP (lbs/yr) 

Long-Term 
Credits 2025 2026 2027 2028 2029 

PTP [lbs/yr] 18.3 18.3 18.3 18.3 18.3 

For example: 
Rounded Credit Threshold: 0.5 lbs./ac/yr 
PTP Permanent Vegetative Cover: 0.0926 lbs./ac/yr (5/54) 
Difference: 0.5 lbs./ac/yr - 0.0926 lbs./ac/yr = 0.4074 lbs./ac/yr 
Total Long-Term Credits: 22 lbs./yr (0.4074 x 54) 
Total Long-Term Credits including Trade Ratio: 18.3 lbs./yr (22/1.2) 

7.1 INSTALLATION PLAN 
An Establishment Plan has been developed by Midwest Prairies, LLC and is included as 
Attachment F. The plan outlines soil preparation, seed mix, erosion control measures, 
and other measures that are required to install the grassland, not harvested, consistent 
with NRCS Technical Standard 327. The seed mix includes all native grasses and sedges. 
The plan is specific to each field and a map is included. The plan outlines other 
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activities that may or may not be required to establish the prairie during the first couple 
of months. 

7.2 OPERATION AND MAINTENANCE PLAN 
A separate operation & maintenance plan was also prepared by Midwest Prairies, LLC 
and is included as Attachment G. This plan outlines regular maintenance requirements to 
keep the prairie healthy. It also includes other irregular activities that may be required 
after inspections by a prairie expert. 

8 TIMELINE 

8.1 SCHEDULE FOR INSTALLATION OF PERMANENT VEGETATIVE PRACTICE 

Date Action Status 

June 2019 Initial Planting of prairie (including cover 
crop). Completed 

July 2019 First inspection (one month after planting). Completed 

July 2019 Germination of all seed. Completed 

August - 
November 2019 

Mowing and herbicide application as 
needed for weed control. Completed 

By October 1, 
2019 Second inspection. Completed 

By October 1, 
2019 

Prairie established (bare spots greater 
than 100 yd2 will be reseeded). Completed 

By October 1, 
2019 

Bemis will follow the Operation and 
Maintenance Plan after this date. The 
prairie will be maintained indefinitely to 
maintain the WQT. 

Completed 

January 2020 Credits become available. Completed 
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9 INSPECTIONS AND REPORTING 

9.1 WATER QUALITY TRADING MANAGEMENT PRACTICE REGISTRATION 
Planting of the permanent prairie was completed in June 2019. The Registration Form 
3400-207 for Water Quality Trading Management Practice Registration (see Attachment H 
for example) was completed and submitted to the WDNR after the practice was installed. 

9.2 MONTHLY INSPECTION, CERTIFICATION, AND REPORTING 
Each month, Bemis conducts an inspection of the Renter Fields generating the 
phosphorus reduction credits to confirm continued cover of the permanent vegetative 
management practices. Any photos taken during these inspections can be used to 
supplement the annual inspections described further in Section 8.3. 

Each month, Bemis shall also certify that the permanent vegetative cover management 
practice installed to generate phosphorus reduction credits is operated and maintained 
in a manner consistent with that specified in this WQT Plan or a statement noting 
noncompliance with this Plan. A certification of compliance may be made by including 
the following statement as a comment on the monthly discharge monitoring report 
(DMR):  

I certify that to the best of my knowledge the management practice identified in the 
approved WQT plan as the source of phosphorus reduction credits is installed, 
established and properly maintained. 

Usage and reporting of phosphorus credits will also occur on a monthly basis and be 
submitted on the DMRs. 

9.3 ANNUAL INSPECTIONS 
Once per year, Midwest Prairies conducts an inspection of the Renter Fields generating 
the phosphorus reduction credits to confirm implementation of the permanent vegetative 
cover management practice and that the management practice is being appropriately 
maintained. This annual inspection shall occur between mid-August and mid-September 
each year and shall include at least two photographs of each of the Renter Fields; one 
overall site photo, and one close-up photo of a representative area of the field. As 
stated in Section 8.2 above, Bemis will also certify in their DMRs each month that the 
practice is still in place and generating credits. 

9.4 NOTIFICATION OF PROBLEMS WITH COVER MANAGEMENT PRACTICE 
The sites were inspected one month after installation by Midwest Prairies, LLC to 
ensure cover crop germination. The site was also inspected to confirm initial 
germination of native grasses in mid-September 2019 in order to provide ample time to 
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develop a cover cropping plan for winter, if necessary. After that, the sites are 
inspected per the operation and maintenance standards. Reseeding activities shall 
continue in following seasons as necessary (see Attachments F and G). 

In accordance with the Operation and Maintenance Plan, Bemis will notify the WDNR 
verbally within 24 hours of becoming aware that phosphorus reduction credits used or 
intended for use by Bemis are not being implemented or generated as set forth in this 
WQT Plan. Additionally, within five (5) days of becoming aware of noncompliance, 
written notification will be provided to WDNR. Both notifications will include the nature 
of the noncompliance, a description of how the issues will be addressed, and an 
appropriate timeline to address the issues. Bemis shall work to rectify such problems in 
accordance with the Operation and Maintenance Plan. 

9.5 ANNUAL WATER QUALITY TRADING REPORT 
Bemis shall report to WDNR by January 31 of each year the following: 

• The number of phosphorus reduction credits (lbs/month) used each month of
the previous year to demonstrate compliance;

• Photographs from the annual inspection, and monthly inspections if available, of
the permanent vegetative cover management practice that generated the
phosphorus reduction credits used during the previous years; and

• Identification of noncompliance or failure to implement any terms or conditions
WPDES permit WI-0027456-08-2 with respect to WQT that have not been
reported in discharge monitoring reports.

9.6 WDNR RIGHT TO INSPECT THE FIELDS 
WDNR has the right to inspect the permanent vegetative cover management practice at 
any time upon giving reasonable notice to Bemis to ensure the management practice is 
in compliance with the NRCS Technical Standard 327 and the terms of this Plan. 

10  COMPLIANCE WITH WATER QUALITY TRADING CHECKLIST 
This WQT Plan complies with the WQT Checklist in Table 5 set forth at page 45 of the 
WQT Guidance. The checklist is also included in Attachment I. The Bemis WQT must comply 
with the requirements for Credit Source (e) in Table 8. Credit Source (e) includes sources 
where “credits are obtained from a construction project or implementation of a plan 
undertaken by the credit user for sources other than that covered by the credit user’s 
WPDES permit.” Bemis has installed permanent vegetative cover on the Renter Fields, which 
are not currently covered by their WPDES permit. 

Below is a list of the elements of a WQT plan for credit sources classified as (e) under 
Table 8 and references the section of this WQT Plan in which each element is addressed: 
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• Permittee’s/credit user’s WPDES permit number. Bemis WPDES permit number is WI-
0027456-08-2 and is included in Section 2.1. 

• Permittee’s/credit user’s contact information. Bemis’s contact information is included
in Section 10. 

• Pollutant(s) for which credits will be generated. Credits have been generated for
phosphorus as discussed in Section 2.1. 

• Amount of credits available from each location/management practice/local
governmental unit when acting as a broker. The amount of credits generated per
year by installing and maintaining permanent vegetative cover on the Renter Fields is
set forth in Table 6 in Section 5.

• Certification that the content of the trading application is accurate and correct.
Certification that the content of this trading application is accurate and correct is
included in Section 10.

• Signature and date of signature of permittee’s/credit user’s authorized representative.
The Bemis authorized representative’s signature and date of signature are included in
Section 10.

• Location(s) where credits will be generated (e.g., map of field or site where
management practice will be applied including major drainage way(s) from the
project). Maps indicating the location of the Renter Fields and Outfall 001 are
included in Section 2.4.2 and in Attachment B.

• Identification of method(s) including management practice(s) that will be used to
generate credits at each location. The management practice applied to the Renter
Fields is permanent vegetative cover consistent with NRCS Technical Standard 327
and is explained in Section 6 and Attachments F and G.

• Duration of agreement (e.g., the design life of the management practice) with each
credit generator. The design life of the permanent vegetative management practice is
perpetual as described in Section 1.

• Schedule for installation/construction of each management practice. The schedule for
installation of the permanent vegetative practice is included in Section 7.2.

• Operation and maintenance plan for each management practice used to generate
credits. The operation and maintenance plan for the permanent vegetative cover
management practice is summarized in Section 6.2 and included in full in Attachment
G.

• Date when credits become available for each management practice (i.e., when
practice is established and effective). The date when credits become available is
January 2020 and is referenced in Section 7.

• Model(s) used to derive the amount of credits. The model used to derive the amount
of credits is SnapPlus (version 17.0.18085.1426) as referenced in Section 3.

• The applicable trade ratio for each management practice including supporting
technical basis (see Section 3.4 of WQT Guidance). The applicable trade ratio is 1.2:1
and the technical basis and calculation of the trade ratio is included in Section 4.
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11  CERTIFICATION OF WATER QUALITY TRADE REPORT 
The undersigned hereby certifies that this WQT Report is, to the best of his knowledge, 
accurate and correct. 

Bemis Manufacturing Company – Sheboygan Falls, Wisconsin 

By: _______________________________________________________
David Howell | Corporate Counsel 

920.467.5477 
300 Mill Street 
Sheboygan Falls, Wisconsin 53085 
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Soil Map—Sheboygan County, Wisconsin
(Bemis Manufacturing Company WQT Field Soil Mat)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Page 1 of 3
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

KnB Kewaunee silt loam, 2 to 6 
percent slopes

85.2 52.2%

KpB2 Kewaunee silty clay loam, 2 to 
6 percent slopes, eroded

14.2 8.7%

KpC2 Kewaunee silty clay loam, 6 to 
12 percent slopes, eroded

30.6 18.8%

MbA Manawa silt loam, 0 to 3 
percent slopes

23.5 14.4%

Py Poygan silty clay loam, 0 to 2 
percent slopes, drained

9.6 5.9%

Totals for Area of Interest 163.2 100.0%

Soil Map—Sheboygan County, Wisconsin Bemis Manufacturing Company 
WQT Field Soil Mat

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/2/2018
Page 3 of 3



 

 

ATTACHMENT C  
Renter Nutrient Management Plan  







































































































































































































































 

 

ATTACHMENT D  
SnapPlus Modeling Reports (Current)  



WQ1: P Trade Report

Reported For Gary Bimmel

Printed 2023-09-06

Plan Completion/Update Date 2018-04-20

SnapPlus Version  20.4 built on 2021-06-03

C:\Users\tmeronek\OneDrive - Probst Group\Desktop\Bemis - Gary 
Bimmel_Existing Fields.snapDb

Prepared for:
Gary Bimmel
attn:Gary Bimmel
5268 County Road TT
Sheboygan Falls, 53085

P Trade Report PTP

Field Name Soil Series
Soil 

Symbol Acres 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

2-2 KEWAUNEE KnB 22 90 147 152 93 150 155 95 152 157 98

2-3 KEWAUNEE KnB 32 126 208 215 129 211 218 133 214 222 136

Total 54 217 355 368 222 361 373 228 366 379 233

Questions? Please contact 
DNRphosphorus@wisconsin.gov

   The P Trade Report estimates the annual pounds of phosphorus (P) in surface runoff from cropland 
entering surface waters. These P loss calculations are based on a field's soil test P concentration, crops, 
tillage, nutrient management practices and estimates of average runoff and sheet and rill erosion for the 
predominant soil type.  Losses from concentrated flow channel or gully erosion with a field are not included 
in these calculations.  Field runoff losses are calculated for each year as PTP (lb P/field/yr).  Fields are only 
included if there are at least 2 years of crops before the selected start year.  Before using this report as part 
of a Water Quality Trade activity, phosphorus losses (PTP) must be converted into ‘P credits’ according to 
DNR guidance.

For more information go to http://dnr.wi.gov/ and type keyword: Water Quality Trading

This report was developed for Wisconsin DNR Water Quality Trading and Adaptive Management purposes 
and cannot be used to demonstrate compliance with NR 151 or NRCS 590 NM plan requirements. 

1 of 1



 

 

ATTACHMENT E 
SnapPlus Modeling Reports (Prairie)  



WQ1: P Trade Report

Reported For Gary Bimmel

Printed 2023-09-06

Plan Completion/Update Date 2018-04-20

SnapPlus Version  20.4 built on 2021-06-03

C:\Users\tmeronek\OneDrive - Probst Group\Desktop\Bemis - Gary 
Bimmel_Prairie.snapDb

Prepared for:
Gary Bimmel
attn:Gary Bimmel
5268 County Road TT
Sheboygan Falls, 53085

P Trade Report PTP

Field Name Soil Series
Soil 

Symbol Acres 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

2-2 KEWAUNEE KnB 22 2 2 2 2 2 2 2 2 2 2

2-3 KEWAUNEE KnB 32 3 3 3 3 3 3 3 3 3 3

Total 54 5 5 5 5 5 5 5 5 5 5

Questions? Please contact 
DNRphosphorus@wisconsin.gov

   The P Trade Report estimates the annual pounds of phosphorus (P) in surface runoff from cropland 
entering surface waters. These P loss calculations are based on a field's soil test P concentration, crops, 
tillage, nutrient management practices and estimates of average runoff and sheet and rill erosion for the 
predominant soil type.  Losses from concentrated flow channel or gully erosion with a field are not included 
in these calculations.  Field runoff losses are calculated for each year as PTP (lb P/field/yr).  Fields are only 
included if there are at least 2 years of crops before the selected start year.  Before using this report as part 
of a Water Quality Trade activity, phosphorus losses (PTP) must be converted into ‘P credits’ according to 
DNR guidance.

For more information go to http://dnr.wi.gov/ and type keyword: Water Quality Trading

This report was developed for Wisconsin DNR Water Quality Trading and Adaptive Management purposes 
and cannot be used to demonstrate compliance with NR 151 or NRCS 590 NM plan requirements. 

1 of 1



 

 

ATTACHMENT F 
Prairie Establishment Plan 

  



Bemis Manufacturing 

Sheboygan Falls, Wisconsin Site 

Establishment Plan 

 

This Establishment Plan was developed to establish permanent conservation cover consistent with the 

requirements and recommendations of Natural Resources Conservation Service (NRCS) Technical 

Standard 327. The primary purpose of the installation of conservation cover at the sites is to reduce 

downstream surface water quality degradation by nutrients and sedimentation. 

Soil Preparation 

The site was planted with soybeans in 2018. If necessary, weeds will be sprayed with glyphosate and 

2,4-D a week prior to planting. It is likely that the seedbed will otherwise be acceptable, but if there is 

unevenness or the soil is overly compacted, overly loose, or inconsistent, the site will be disced and 

cultipacked.  

Seed Products 

Seed, with the exception of cover crop, shall be species native to northeastern Wisconsin and from a 

genetic source within the Midwest. Species selected are known to grow in these counties as listed by the 

University of Wisconsin state herbarium records. Seed provided shall be measured as pure live seed, 

properly labeled and shipped in accordance with Wisconsin law. The species chosen, have been carefully 

selected to ensure they are adapted to the local soils, ecological conditions and climactic conditions of 

the region.  

Two seeding mixes will be used to ensure that species planted are adapted to the particular area of the 

site where they will be installed. The seed mixes include a heavier seeding of grasses than is typical 

because the primary purpose of the conservation cover is to reduce downstream surface water quality 

degradation by nutrients and sedimentation and to ensure quick site stabilization. Further, each unit 

includes a fairly dense seeding of Elymus canadensis (Canada wild rye), which establishes quickly. Unlike 

the other prairie grass species, Elymus canadensis is a cool season grass that typically germinates more 

readily without stratification and will provide a secondary cover after the oat cover crop (described 

below) begins to senesce in the mid-summer. The remaining warm season grasses are slower to 

establish but will eventually come to dominate the site and provide a permanent cover that, if properly 

maintained, will last indefinitely. These species have deep root systems and will completely stabilize the 

soil at maturity.  

In order to ensure that the primary purpose of the conservation cover will be met, seed for native grass 

species in uplands will be applied at a minimum rate of 10 pounds per acre (lbs/ac). Oats will be seeded 

at a rate of 35 lbs/ac and used as a cover crop during the first year. Oats will be used as a cover crop 

because they germinate quickly and will provide ample cover within a few weeks. Other cover crop 



species have various drawbacks that oats do not have, such as an allelopathic effect (winter rye or 

winter wheat) and or they tend to persist longer than desired (annual rye). 

The property has been broken into two units: Planting Zone 1 (knolls and side slopes), and Planting Zone 

2 (lowland flat areas along the creek). The same mix will be planted in both Planting Zone 1 and 2, but 

planting zone 2 will receive an additional augmentation of a few wet species. In addition, a seed mix 

specifically designed to reduce erosion will be installed under erosion control blanket per the erosion 

plan. The seed species and quantities are described below:  

Planting Zone 1: These areas are on the top and sides of knolls. These areas have silt loam soils that are 

gently sloped and well drained. They will support and mesic prairie habitat.  

 

Planting Zone 2: This unit is in flatter areas at the bottom of the slope. Soils are silt loam and less well 

drained than the upland soils. The seed mix is the same as zone 1 with a few additional wet mesic 

species added.  

 

Zone 1 - Upland 46.9 ac

Scientific Name Common Name Rate/Ac Unit

Total Seed 

Qty

Andropogon scoparius Little Bluestem 3.000 lb 140.700

Bouteloua curtipendula Side-oats Grama 2.000 lb 93.800

Andropogon gerardii Big bluestem 0.500 lb 23.450

Sorghastrum nutans Indiangrass 0.500 lb 23.450

Elymus canadensis Canada Wild Rye 3.000 lb 140.700

Panicum virgatum Switch Grass 1.000 lb 46.900

Total Grasses 10.000 lb 469.000

Zone 2 - Lowland 7.1 ac

Scientific Name Common Name Rate/Ac Unit

Total Seed 

Qty

Andropogon scoparius Little Bluestem 3.000 lb 21.300

Bouteloua curtipendula Side-oats Grama 2.000 lb 14.200

Andropogon gerardii Big bluestem 0.500 lb 3.550

Sorghastrum nutans Indiangrass 0.500 lb 3.550

Elymus canadensis Canada Wild Rye 3.000 lb 21.300

Panicum virgatum Switch Grass 1.000 lb 7.100

Carex brevior Plains oval sedge 0.100 lb 0.710

Carex crinita Fringed Sedge 0.100 lb 0.710

Carex vulpinoidea Brown Fox Sedge 0.100 lb 0.710

Carex scoparia Broom sedge 0.100 lb 0.710

Spartina pectinata Cord grass 0.100 lb 0.710

Total grasses and sedges 10.500 lb 74.550



Erosion Control: Areas that receive Type 1 and Type 2 erosion matting will be seeded with the seed mix 

that corresponds to the Planting Zone they are located in. Before installing the mat, seed from the 

species below will also be installed. 

Scientific Name Common Name Qty Unit Total Seed Qty 

Spartina pectinata Cord grass 1.000 lb 1.000 

Bromus ciliatus Fringed brome 1.000 lb 1.000 

Carex comosa Bristly sedge 2.000 lb 1.000 

 

The seeding mixes will be installed in the planting zones in accordance with the attached map. 

Existing Grassed Swales 

Grassed swales are currently stable and have been planted with cool season pasture grasses, perhaps 

smooth brome and orchard grass. In order to maintain stability, these swales will not be treated with 

herbicide, but seed for the zones in which they exist will be installed into the sod using a no-till drill. We 

expect that the native species will eventually overtake the cool season pasture grasses as they mature 

and become dominant. 

Seed Installation 

After soil preparation described above, seed will be planted prior to June 30, 2019 depending on site 

conditions. Seed will be installed using a no-till drill specifically manufactured for the purpose of planting 

prairie seed.  

Erosion Control 

A number of significant gullies are present on site and are identified on the erosion control plan. These 

will be re-graded to a consistent U-shaped profile and covered with straw erosion mat described below. 

Type 1 and Type 2 erosion mat will be used per the erosion control plan. If additional gullies develop, 

they too will be graded and covered with erosion mat after seeding.  

Type 1 is defined as: Class 1 Type A Urban (EG1SNN) is the single net straw with biodegradable net 

• Single net straw: 100% straw with a single biodegradable jute netting.  It is designed to provide 

erosion protection and assist with vegetation establishment for 8 to 12 months on slopes up to 

3:1 and low-flow channels. 

 

Type 2 is defined as: Class 1 Type B Urban (EG2SNN) is the double net straw with biodegradable nets 

• Double net straw: 100% straw between two biodegradable jute nettings.  It is designed to 

provide erosion control and assist with vegetation establishment assistance for 8 to 12 months 

on 2:1 to 3:1 slopes and in moderate-flow channels. 

Several of the gullies are quite long and straw bale check dams will be installed using the NRCS standard 

in the locations shown on the Erosion Control Plan. Additional straw bale check dams or other erosion 

control methods may be installed as needed although they are not anticipated at this time.  



Seed Establishment Standards 

Standards for 2019, the Year of Planting 

• Germination of cover crop shall occur within 20 days of installation. Cover crop establishment 

shall be uniform and consistent. Any area of more than one square yard that is devoid of cover 

crop shall be reseeded within three weeks of installation.  

• Germination of native grass species shall be apparent by mid-July. Areas of erosion where seed 

has likely been lost will be reseeded and appropriate erosion control measures applied.  

• Establishment of native grasses should be consistent and widespread by the middle of 

September 2019, although seedlings are likely to be inconspicuous. Areas greater than 100 

square yards that do not have native grasses shall be reseeded with native grasses as soon as 

possible. 

Seed Establishment Activities 

Mowing: The purpose of mowing is to keep weeds from going to seed and to allow sunlight to penetrate 

to native grasses seedlings and to limit competition for water by weed species.  

During the Year of Planting, seeded areas shall be mowed at a height of 8 to 12 inches when vegetation 

has reached a height of 18 inches. Depending on the growing conditions, this may require mowing as 

frequently as every two weeks. In no event will mowing be conducted at a height less than 8 inches.  

Herbicide Applications: Herbicide shall be applied to perennial weeds such as Canada thistle or woody 

plants that invade the areas seeded with prairie seed. The herbicide used shall be the most selective 

possible given the target species and shall be applied only to the target species to the extent practicable. 

Herbicide shall not be applied to annual weeds unless they cannot be controlled by mowing and if they 

have developed a monoculture that precludes establishment of native grasses. 

Site Inspections 

The sites will be inspected one month after installation by Mr. Carl Korfmacher of Midwest Prairies, LLC 

to ensure cover crop germination. The site will also be inspected to confirm initial germination of native 

grasses in mid-September 2019 in order to provide ample time to develop a cover cropping plan for 

winter, if necessary. After that, the sites will be inspected per the operation and maintenance standards. 

Plan Preparation 

This Plan was prepared by Mr. Carl Korfmacher, Owner, Midwest Prairies, LLC, 11847 Washington Road 

Edgerton, WI 53534, 800.382.1132, on behalf of The Probst Group and Bemis Manufacturing Company 

for inclusion in the Water Quality Trading Plan. 

 



 

 

ATTACHMENT G  
Prairie Operation and Maintenance Plan 

  



Bemis Manufacturing 

Sheboygan Falls Site 

Operation and Maintenance Plan for WQT Plantings 

The goal of this Operation and Maintenance Plan is to ensure native cover remains consistently and 

exclusively throughout the site in perpetuity. The primary purpose of the installation and maintenance 

of conservation cover at the site is to reduce downstream surface water quality degradation by 

nutrients and sedimentation. This Maintenance Plan was developed to ensure this goal is achieved and 

is consistent with the requirements and recommendations of NRCS Technical Standard 327.  

Prairie plants require regular maintenance and management to remain healthy. The concept of adaptive 

management is critical. Adaptive management implies that while we can and will prepare for certain 

activities to occur on site, we also must respond to changing conditions that are not always predictable. 

As a result, this Plan outlines certain activities to ensure the prairie plants remain healthy, but 

management practices will remain flexible and consistent with the principles outlined below, in order to 

adapt to any changing circumstances on-site.  

As outlined below, the site will be inspected to ensure that management tools are used appropriately. 

The inspector will walk the entire site and take photos and notes regarding plant diversity, density, 

overall ecological health, and any erosion issues. Based on those findings, a more detailed prescription 

for remedial and maintenance activities will be developed specific to the current conditions on the site 

to ensure that consistent, perennial native cover remains on the site. The prescriptions for such 

activities will follow the standards and practices below. 

Prairie Cover Standards for Seasons after the First Season 

Standards for Second Growing Season: 

• Native grasses shall be found consistently throughout the site by mid-July 2020. Areas greater 

than 25 square yards that exclusively have plants that are not native grasses shall be reseeded 

with native grasses prior to November 30, 2020. 

Standards for Third and Fourth Growing Seasons: 

• Native grasses shall be found consistently throughout the site by mid-July 2021 and 2022. Areas 

greater than 5 square yards that exclusively have plants that are not native grasses shall be 

reseeded with native grasses prior to the end of November 2021 and 2022. Alternatively, native 

grasses may be installed with a no-till drill in the spring. 

Standards for the Fifth Growing Season and Subsequent Seasons: 

• Native grasses shall be found consistently throughout the site as determined during the annual 

inspection each year. Areas greater than 5 square yards that exclusively have plants that are not 

native grasses shall be reseeded with native grasses in November of that same year. 

Alternatively, native grasses may be installed with a no-till drill in the spring. 



Reseeding activities shall continue in following seasons as necessary to ensure the standards for the 

Fifth Growing Season continue to be met in later years. 

Early Maintenance Activities for Prairie Through 2023 

Herbicide Applications: Herbicide shall be applied to perennial weeds such as Canada thistle or woody 

plants that invade the areas seeded with prairie seed. The herbicide used shall be the most selective 

possible given the target species and shall be applied only to the target species to the extent practicable. 

Herbicide shall not be applied to annual weeds unless they cannot be controlled by mowing or burning 

and if they have a developed a monoculture that precludes native grasses.  

Prescribed Burning: The primary management tool for prairies is prescribed burning. Prescribed burning 

simulates the effects of wildfires that were part of Wisconsin’s pre-settlement environment in which 

native plant communities, including prairies, thrived. Native prairie grasses, including those species 

planted at the site, develop deep roots and buds beneath the soil, enabling them to withstand the heat 

of a fire. The deep roots of native prairie plants also stabilize the site after a fire and enable native 

prairie plants to quickly regenerate.  The Wisconsin Department of Natural Resources has additional 

information regarding prescribed burning and its benefits to native plant communities, such as prairies, 

on its website at: http://dnr.wi.gov/topic/wildlifehabitat/burn.html.  

Because fire is a critical element in sustaining native prairies, prescribed burning will be used as a 

management tool at the site. If fuel levels allow, seeded areas may be burned in the spring of 2021 or 

2022. Prescribed burning will only occur if fuel levels and weather conditions are appropriate to ensure 

a prescribed burn can be conducted in a safe and controlled manner and that the site will benefit 

ecologically from the burn. Because burning will occur at the earliest in the fourth growing season after 

native vegetation is well-established, nutrient runoff is not expected. However, after a burn is 

conducted, the site will be monitored for any erosion issues. If erosion issues are identified, they will be 

addressed pursuant to the below sections titled, “Methods to Address Minor Erosion Control Concerns” 

and “Methods to Address Effects of Catastrophic and Anomalous Events.” 

Long-Term Maintenance and Management of Prairie after 2023 

Prescribed Burning: As described in the immediately preceding section, the primary management tool 

for prairies is prescribed burning. Prescribed burning is ecologically beneficial to native prairie plants and 

will be used as a management tool, as appropriate, to ensure the continued health of the prairie at the 

site. Generally speaking, after 2023, one third of the site should be burned every year, creating a 3 year 

rotation. However, certain weeds and woody invasive species may be controlled with more or less 

frequent fire. In light of that, the determination of which area will be burned and when that area will be 

burned will be based on the best judgment of the inspector and his/her prescription for maintenance 

activities.  

Prescribed burning will only occur if fuel levels and weather conditions are appropriate to ensure a 

prescribed burn can be conducted in a safe and controlled manner and that the site will benefit 

ecologically from the burn. Because burning will occur when the site is well-established, nutrient runoff 



is not expected. However, after a burn is conducted, the site will be monitored for any erosion issues. If 

erosion issues are identified, they will be addressed pursuant to the below sections titled, “Methods to 

Address Minor Erosion Control Concerns” and “Methods to Address Effects of Catastrophic and 

Anomalous Events.” 

Herbicide Applications: Management of some invasive species can often only be accomplished through 

the use of herbicides. Herbicide shall be applied to perennial weeds such as Canada thistle or woody 

plants that invade the areas seeded with prairie seed. The herbicide used shall be the most selective 

possible given the target species and shall be applied only to the target species to the extent practicable. 

Herbicide shall not be applied to annual weeds unless they cannot be controlled by burning and if they 

have a developed a monoculture that precludes native grasses. 

Site Inspections 

The site will be inspected one time each during the spring, summer, and fall in the second, third, and 

fourth growing seasons. Thereafter, the site will be inspected once on an annual basis. This annual 

inspection will occur between mid-August and mid-September of each year. The site inspections will 

ensure compliance with seed establishment standards and identify any erosion issues. The site will also 

be inspected following any major events that could cause erosion as soon as the safety of the inspector 

can be assured, and if any erosion issues are identified, they will be addressed in accordance with the 

seed establishment standards above and erosion control sections below. During inspections, the 

inspector will walk the site and take close-up and distant photos of the site. The inspector will also take 

notes regarding plant diversity, density, overall ecological health, and any erosion issues. Based on those 

findings, a more detailed prescription for remedial and maintenance activities will be developed that will 

ensure that consistent, perennial native cover remains on the site. If the inspection identifies areas at 

the site that are not meeting the applicable seed establishment standards for the growing season, the 

remedial action identified in each standard will be taken. If the inspection identifies erosion issues, they 

will be addressed pursuant to the sections in this Plan titled “Methods to Address Minor Erosion Control 

Concerns” and “Methods to Address Effects of Catastrophic and Anomalous Events.” 

The inspection reports and associated documentation will be submitted to the Wisconsin Department of 

Natural Resources with the Bemis Manufacturing Annual Report, which is described in the Water Quality 

Trading Plan. 

Methods to Address Minor Erosion Control Concerns 

The site will be inspected for any bare spots, gullies, or other erosion control concerns. Erosion concerns 

will be addressed as follows: 

• If bare spots larger than five square yards are identified during the growing season (May 15 

through September 30), they will be immediately reseeded with cover crop and covered with a 

light straw mulch.  

• If bare spots larger than five square yards occur outside the growing season, they will be 

addressed with temporary erosion matting, mulching, or the application of polyacrylamide, as 



necessary. Erosion events that occur outside of the growing season will be seeded with cover 

crop once the growing season begins. 

• In the event of a major erosion event, such as the formation of a gully greater than one foot 

wide and one foot deep, the area will be regraded first and then reseeded per above. 

All bare spots or gullies described above will also be reseeded with native grasses. Reseeding of native 

grasses in eroded areas must occur prior to July 15 or after November 1. Any eroded areas that are 

reseeded will be treated as newly established prairie and must meet the requirements for each growing 

season per the standards in the Establishment Plan and listed above.  

Methods to Address Effects of Catastrophic and Anomalous Events 

Certain catastrophic events may require the development of a more intense and urgent plan than the 

events outlined under the “Methods to Address Minor Erosion Control Concerns” above. These primarily 

include events that would cause flooding. For instance, in 1996 the Joliet, Illinois, area received over 

seventeen inches of rain in less than 48 hours. The level of flooding and related erosion was greater than 

had ever been experienced. Should such an event take place, it would be very difficult if not impossible 

to address while the event was in progress.  

It is impossible to predict all the potential catastrophic or anomalous events that could cause significant 

damage to prairie plantings. If a catastrophic or anomalous event occurs, a site inspection would be 

done as soon as the safety of the inspector can be assured and an emergency plan will be developed and 

implemented promptly following inspection unless weather or other conditions indicate it should be 

implemented later. The emergency plan will be consistent with the standards and practices outlined in 

the Establishment Plan and this Plan to ensure native perennial cover remains consistently throughout 

the site.  

If a catastrophic flood event occurs during the growing season, an erosion plan that includes practices 

that closely resemble the standards and practices outlined in the Establishment Plan and in this Plan 

would be developed and implemented. If such an event occurred in mid-September or later, it would be 

impossible to establish cover prior to winter. Therefore, an erosion plan that includes standard physical 

erosion control structures would have to be prepared and implemented. This might include placing silt 

fence, straw wattles or perhaps even the excavation of a settling basin, if so warranted. In addition, a 

plan would be developed for the next growing season to grade if necessary and reseed in accordance 

with the standards and practices outlined in the Establishment Plan and this Plan. That plan would be 

implemented prior to July 1 of that growing season unless weather or other conditions indicate that it 

should be implemented later. 

Other catastrophic events may be wind-based events, such as a tornado or intense straight-line winds, 

and these may cause trees to fall into the site from the surrounding fence lines. A site inspection would 

be done as soon as the safety of the inspector can be assured. Any fallen trees will be promptly removed 

and to the extent the prairie plantings are damaged, erosion issues will be addressed and the area 

reseeded per the standards and practices above. 



Vandalism is another possible hazard. This would most likely involve off road vehicles illegally accessing 

the property and creating ruts. Ruts would be promptly filled, erosion issues would be addressed, and 

the area would be reseeded per the standards and practices above.  

As previously stated, it is impossible to predict all the possible hazards. However, prairie plantings, in the 

form of Conservation Reserve Program plantings, private prairies, and remnant prairie plant 

communities have been shown to be exceptionally resilient in the face of disturbance.  

Plan Preparation 

This Plan was prepared by Mr. Carl Korfmacher, Owner, Midwest Prairies, LLC, 11847 Washington Road 

Edgerton, WI 53534, 800.382.1132, on behalf of The Probst Group and Bemis Manufacturing Company 

for inclusion in the Water Quality Trading Plan. 
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State of Wisconsin Water Quality Trading Checklist 
Department of Natural Resources 
101 South Webster Street 
Madison WI 53707-7921 
dnr.wi.gov 

Form 3400-208 (1/14) Page 1 of 3 

 
Notice: Pursuant to s. 283.84, Wis. Stats., this form must be completed by any WPDES permittee that intends to pursue pollutant trading as a method 

of complying with a permit limitation. Failure to complete this form would not result in penalties. Personal information collected will be used for 

administrative purposes and may be provided to requesters to the extent required by Wisconsin's Open Records Law (ss. 19.31 - 19.39, Wis. Stats.). 

 
Applicant Information 

Permittee Name 

Bemis Manufacturing Company 

Permit Number 

WI- 0027456-08-2 

Facility Site Number 

Bemis Campus Plant D and E 

Facility Address 

W2940 Old County Road PP 

City 

Sheboygan Falls 

State 

WI 

ZIP Code 

53085 

Project Contact Name (if applicable) 

Clair Ruenger 

Address 

17035 West Wisconsin Avenue 

City 

Brookfield 

State 

WI 

ZIP Code 

53005 

Project Name 

Bemis Manufacturing Company Water Quality Trade 

Receiving Water Name 

WBIC 5027442 

Parameter(s) being traded 

Phosphorus 

HUC 12(s) 

040301011108 

Credit Generator Information 

Credit generator type (select all that 

apply): 
Permitted Discharge (non-MS4CAFO) 

Permitted MS4 

Permitted CAFO 

Urban nonpoint source discharge 

Agricultural nonpoint source discharge 

Other - Specify: 

Are any of the credit generators in a different HUC 12 than the applicant?     Yes; HUC 12: 

No 

Are any of the credit generators downstream of the applicant? Yes 

No 

No 
 

 
Are each of the point source credit generators identified in this section in compliance with their WDPES permit 

requirements? 
  Yes 

No 
 

Discharge 

Type 

Permit Number Name Contact Information Trade Agreement Number 

 Traditional

 MS4 

 CAFO 

    

 Traditional

 MS4 

 CAFO 

    

 Traditional

 MS4 

 CAFO 

    

 Traditional

 MS4 

 CAFO 

    

 Traditional

 MS4 

 CAFO 

    

Point to Point Trades (Traditional Municipal / Industrial, MS4, CAFO) 

Will a broker/exchange be used to facilitate trade? Yes (include description and contact information in WQT plan) 



Water Quality Trading Checklist 
Form 3400-208 (1/14) Page 2 of 3 

 

 

Point to Point Trades (Traditional Municipal / Industrial, MS4, CAFO) cont. 

Does plan have a narrative that describes: Plan Section 

a. Summary of discharge and existing treatment including optimization   Yes   No  

b. Amount of credit being generated   Yes   No 
 

c. Timeline for credits and agreements   Yes   No  

d. Method for quantifying credits   Yes   No 
 

e. Tracking and verification procedures   Yes   No 
 

f. Location of credit generator in proximity to receiving water and credit user   Yes   No  

g. Other:      Yes   No 
 

Point to Nonpoint Trades (Non-Permitted Urban, Agricultural, Other) 

Discharge Type Practices Used to 

Generate Credits 

Method of Quantification Trade Agreement 

Number 

Have the practice(s) been 

formally registered? 

Urban NPS 

Agricultural NPS 

 Other 

Conversion of cropped 

farm land to prairie 

SnapPlus (version 

17.0.18085.1426) 

 
WQT-20180803 

Yes 

No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

    Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

    Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

    Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

    Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

    Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

    Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

    Yes

 No 

 Only in part 

Does plan have a narrative that describes: Plan Section 

a. Description of existing land uses Yes   No 3.1 

b. Management practices used to generate credits Yes   No 2.1 

c. Amount of credit being generated Yes   No 5; Table 5 

d. Description of applicable trade ratio per agreement/management practice Yes   No 4.1 and 4.2 

e. Location where credits will be generated Yes   No 2.2.2 

f. Timeline for credits and agreements Yes   No 7.1 

g. Method for quantifying credits Yes   No 3 and 4 



Water Quality Trading Checklist 
Form 3400-208 (1/14) Page 3 of 3 

 

 

Does plan have a narrative that describes: Plan Section 

h. Tracking procedures Yes   No 8.2 

i. Conditions under which the management practices may be inspected Yes   No 8.6 

j. Reporting requirements should the management practice fail Yes   No 8.4 

k. Operation and maintenance plan for each management practice Yes   No Attachment H 

l. Location of credit generator in proximity to receiving water and credit user Yes   No 2.2.2 

m. Practice registration documents, if available Yes   No Attachment I 

n. History of project site(s) Yes   No Attachment D 

o. Other:      Yes   No - 

The preparer certifies all of the following: 

• I am familiar with the specifications submitted for this application, and I believe all applicable items in this checklist have been 

addressed. 

• I have completed this document to the best of my knowledge and have not excluded pertinent information. 

• I certify that the information in this document is true to the best of my knowledge. 
 

Signature of Preparer 
 
 

Date Signed 
 
08.03.18 

Authorized Representative Signature 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision. Based on my 

inquiry of those persons directly responsible for gathering and entering the information, the information is, to the best of my knowledge 

and belief, accurate and complete. I am aware that there are significant penalties for submitting false information, including the 

possibility of fine and imprisonment for knowing violations. 
 

Signature of Authorized Representative 

 

 

Date Signed 

 

 



Value • Flexibility • Experience • CONFIDENCE • Reliability • Expertise • Trust 
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State of Wisconsin Water Quality Trading Checklist 
Department of Natural Resources 
101 South Webster Street 
Madison WI 53707-7921 
dnr.wi.gov 

Form 3400-208 (1/14) Page 1 of 3 

 
Notice: Pursuant to s. 283.84, Wis. Stats., this form must be completed by any WPDES permittee that intends to pursue pollutant trading as a method 

of complying with a permit limitation. Failure to complete this form would not result in penalties. Personal information collected will be used for 

administrative purposes and may be provided to requesters to the extent required by Wisconsin's Open Records Law (ss. 19.31 - 19.39, Wis. Stats.). 

 
Applicant Information 

Permittee Name 

Bemis Manufacturing Company 

Permit Number 

WI- 0027456-08-2 

Facility Site Number 

Bemis Campus Plant D and E 

Facility Address 

W2940 Old County Road PP 

City 

Sheboygan Falls 

State 

WI 

ZIP Code 

53085 

Project Contact Name (if applicable) 

Clair Ruenger 

Address 

17035 West Wisconsin Avenue 

City 

Brookfield 

State 

WI 

ZIP Code 

53005 

Project Name 

Bemis Manufacturing Company Water Quality Trade 

Receiving Water Name 

WBIC 5027442 

Parameter(s) being traded 

Phosphorus 

HUC 12(s) 

040301011108 

Credit Generator Information 

Credit generator type (select all that 

apply): 
Permitted Discharge (non-MS4CAFO) 

Permitted MS4 

Permitted CAFO 

Urban nonpoint source discharge 

Agricultural nonpoint source discharge 

Other - Specify: 

Are any of the credit generators in a different HUC 12 than the applicant?     Yes; HUC 12: 

No 

Are any of the credit generators downstream of the applicant? Yes 

No 

No 
 

 
Are each of the point source credit generators identified in this section in compliance with their WDPES permit 

requirements? 
  Yes 

No 
 

Discharge 

Type 

Permit Number Name Contact Information Trade Agreement Number 

 Traditional

 MS4 

 CAFO 

    

 Traditional

 MS4 

 CAFO 

    

 Traditional

 MS4 

 CAFO 

    

 Traditional

 MS4 

 CAFO 

    

 Traditional

 MS4 

 CAFO 

    

Point to Point Trades (Traditional Municipal / Industrial, MS4, CAFO) 

Will a broker/exchange be used to facilitate trade? Yes (include description and contact information in WQT plan) 



Water Quality Trading Checklist 
Form 3400-208 (1/14) Page 2 of 3 

Point to Point Trades (Traditional Municipal / Industrial, MS4, CAFO) cont. 

Does plan have a narrative that describes: Plan Section 

a. Summary of discharge and existing treatment including optimization   Yes   No 

b. Amount of credit being generated   Yes   No 

c. Timeline for credits and agreements   Yes   No 

d. Method for quantifying credits   Yes   No 

e. Tracking and verification procedures   Yes   No 

f. Location of credit generator in proximity to receiving water and credit user   Yes   No 

g. Other:   Yes   No 

Point to Nonpoint Trades (Non-Permitted Urban, Agricultural, Other) 

Discharge Type Practices Used to 

Generate Credits 

Method of Quantification Trade Agreement 

Number 

Have the practice(s) been 

formally registered? 

Urban NPS 

Agricultural NPS 

 Other 

Conversion of cropped 

farm land to prairie 

SnapPlus (version 

17.0.18085.1426) 
WQT-20180803 

Yes 

No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

 Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

 Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

 Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

 Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

 Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

 Yes

 No 

 Only in part 

 Urban NPS 

 Agricultural NPS 

 Other 

 Yes

 No 

 Only in part 

Does plan have a narrative that describes: Plan Section 

a. Description of existing land uses Yes   No 3.1 

b. Management practices used to generate credits Yes   No 2.1 

c. Amount of credit being generated Yes   No 5; Table 5 

d. Description of applicable trade ratio per agreement/management practice Yes   No 4.1 and 4.2 

e. Location where credits will be generated Yes   No 2.2.2 

f. Timeline for credits and agreements Yes   No 7.1 

g. Method for quantifying credits Yes   No 3 and 4 



Water Quality Trading Checklist 
Form 3400-208 (1/14) Page 3 of 3 

 

 

Does plan have a narrative that describes: Plan Section 

h. Tracking procedures Yes   No 8.2 

i. Conditions under which the management practices may be inspected Yes   No 8.6 

j. Reporting requirements should the management practice fail Yes   No 8.4 

k. Operation and maintenance plan for each management practice Yes   No Attachment H 

l. Location of credit generator in proximity to receiving water and credit user Yes   No 2.2.2 

m. Practice registration documents, if available Yes   No Attachment I 

n. History of project site(s) Yes   No Attachment D 

o. Other:      Yes   No - 

The preparer certifies all of the following: 

• I am familiar with the specifications submitted for this application, and I believe all applicable items in this checklist have been 

addressed. 

• I have completed this document to the best of my knowledge and have not excluded pertinent information. 

• I certify that the information in this document is true to the best of my knowledge. 
 

Signature of Preparer 
 
 

Date Signed 
 
08.03.18 

Authorized Representative Signature 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision. Based on my 

inquiry of those persons directly responsible for gathering and entering the information, the information is, to the best of my knowledge 

and belief, accurate and complete. I am aware that there are significant penalties for submitting false information, including the 

possibility of fine and imprisonment for knowing violations. 
 

Signature of Authorized Representative 

 

 

Date Signed 
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ATTACHMENT J
2022 WQT Inspection Report  



Bemis Manufacturing  

Water Quality Trading Site Inspection Report  

By Kyle Walker, Partner and Carl Korfmacher, Managing Partner, Midwest Prairies, LLC  

October 4, 2022  

The site was inspected by Kyle Walker on October 4, 2022. During the inspection, all areas were 

inspected thoroughly by foot. Notes regarding plant diversity, density, overall ecological health, and any 

erosion control concerns were taken. Close up and distance photographs of salient site characteristics 

were taken and are described below.  

Seed Establishment  

For ease of reference in reviewing this report, the Seed   

Establishment Standards for 2021 and 2022 (the third and   

fourth growing seasons), contained in the Operations and   

Maintenance Plan are:  

Native grasses shall be found consistently   

throughout the site by mid-July 2021 and 2022.   

Areas greater than 5 square yards that exclusively   

have plants that are not native grasses shall be   

reseeded with native grasses prior to the end of  

November 2021 and 2022. Alternatively, native  

grasses may be installed with a no-till drill in the  

spring.  

The site inspection revealed that the entire site met the criteria for 
seed establishment described above. Canada wild rye continues to give 
way to warm season grasses such as big bluestem (Andropogon 
gerardii), Indiangrass (Sorghastrum nutans), and little bluestem (Schizachyrium scoparium). 

Erosion   

No active erosion was noted on the site. All areas previously repaired are well stabilized and no new 

erosion was noted (Figures 3,4,9,11 and 12).   

Weed Competition  

Annual weeds such as daisy fleabane were present, but not abundant. Burdock was growing along the 

margins of the creek but is unlikely to spread. During an informal visit on June 23, 2022, Canada thistle 

was noted along the eastern margins of the site in places. These were treated with herbicide the same 

day. More cottonwood seedlings were found in the westernmost small field during the annual visit 

(Figure 7). In the middle of the north field, there are a few individuals of cherry and willow (Figure 10). 



These were planted as live stakes to prevent erosion in a particularly vulnerable spot and are 

establishing nicely.  

Management Activities  

A prescribed burn was conducted in May of 2022. Fuels were abundant and conditions were ideal 
resulting in exceptionally complete fuel consumption. 

Herbicide applications to thistles, burdock and woody sprouts were done throughout the site in 2022.  

We will attempt a prescribed burn in 2023 with the expectation that we will begin a 3 year rotation after 
that, burning 1/3 of the site each year. Additional herbicide applications to Canada thistle and woody 
saplings may be warranted.  

Summary: In summary, the project is progressing as expected. 
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Photographic References – See report for details 

 

 

 
Figure 1: Looking north in SE corner 



 

Figure 2: Establishment of Indiangrass, Canada wild rye, side oats grama 

 

Figure 3: Former erosion channel near creek in south field, vegetated and stable 



 

Figure 4: Perched wetland leading into a former erosion channel surrounded by planted native 

grasses 

 

Figure 5: Overlooking view of far west finger of southern field 



 

Figure 6: Close up of ground cover on west side of south field 

 



 

Figure 7: Cottonwood sprouts growing amongst native grasses in smaller westernmost field 

 



 

Figure 8: Looking east over northern field including side oats grama, Canada wild rye, little 

bluestem. Canada thistle in foreground and some cottonwood sprouts in mid-ground (right) 



 

Figure 9: Close up of former erosion channel in north field. Clipboard for scale 

 



 

Figure 10: Willow stakes planted for erosion control 



 

Figure 11: Former erosion channel in north field looking south. Erosion sock barely visible in mid-

ground due to vegetation. Small tuft of sweet clover at bottom of picture 



 

Figure 12: Another former erosion channel stabilized in north field 

 



 

Figure 13: Close-up of native groundcover at top of north field 

 



 

Figure 14: View of seeded grasses looking west 



 

May 16, 2024 

 
David Howell 
300 Mill St 
Sheboygan Falls, WI 53085 
 
 Subject: Bemis Manufacturing Company Plant D - WPDES Permit WI-0027456 

  Water Quality Trading Plan (WQT-2024-0013) - CONDITIONAL APPROVAL 

 

The Department of Natural Resources (department) received an updated water quality trading (WQT) plan for 

continued compliance with effluent phosphorus limits at the Bemis Manufacturing Company Plant D (Bemis) on 

October 30, 2023, April 4, May 14, and May 16, 2024.  The department has reviewed the updated WQT plan 

materials and has no further comments at this time. 

 

Based on the department’s review, the WQT plan materials are in general conformance with the Water Quality 

Trading Guidance and Wis. Stat 283.84.  The materials indicate that Bemis has established and maintained 

perennial vegetation on 54 acres of land that was previously open to agricultural production.  An increase in the 

amount of credit identified in the previous approval from DNR (October 25, 2018) is the result of a correction in 

the predominant soil type on one of the WQT fields (2-2), and use of a rotational average to calculate the amount 

of credit from year to year.  Additionally, a Total Maximum Daily Load (TMDL) report was developed by the 

department and approved by the Environmental Protection Agency in late 2023 for the Northeast Lakeshore area 

(tributary to Lake Michigan).  The TMDL sets reduction targets for both point and nonpoint sources of total 

phosphorus and total suspended solids to address water quality impairments in this project area.  As a result, the 

final 2024 WQT plan includes an evaluation of the long-term credit threshold for the WQT practice that is in line 

with section 3.2 of the department’s 2020 WQT implementation guidance document.  The table below illustrates 

the total credit availability for total phosphorus resulting from eligible WQT practices for the next five whole 

calendar years.    

 

Year 

Interim 

Credits 

(lbs/yr)   

Long-Term 

Credits 

(lbs/yr)  

Total Available 

Credits (lbs/yr)   

2024 319 18.3 337.3 

2025 319 18.3 337.3 

2026 319 18.3 337.3 

2027 319 18.3 337.3 

2028 319 18.3 337.3 

2029 319 18.3 337.3 

 

The Department conditionally approves the WQT Plan as a basis for water quality trading during the next 

WPDES permit term.  The Department has assigned the WQT plan a tracking number of WQT-2024-0013 and 

the plan will be referenced as such in the draft WPDES permit.  The WQT plan will be included as part of the 

public notice package for permit reissuance. The draft WPDES permit will include a requirement for an annual 

trading report and effluent monitoring for total phosphorus. 

 

Tony Evers, Governor  
 

Telephone 608-266-2621 
Toll Free 1-888-936-7643 

TTY Access via relay - 711 

State of Wisconsin 
DEPARTMENT OF NATURAL RESOURCES 
Milwaukee Service Center 
1027 W Saint Paul Ave 

Milwaukee WI, 53233 

 dnr.wi.gov 
wisconsin.gov 



Page 2 

If you have any questions or comments, please contact me at (414) 897-5723 or at nicholas.lent@wisconsin.gov 

 

Thank you, 
 

 
 

Nick Lent 

Wastewater Engineer  

Wisconsin Department of Natural Resources 
 

e-CC:  

 

Eric Eckert, Bemis Mfg Co 

Lena Mitkey, Bemis Mfg Co 

Thomas Meronek, The Probst Group 

Melanie Burns, WDNR 

Andrew Craig, WDNR 

Matt Claucherty, WDNR 

Curt Nickels, WDNR 

Bryan Hartsook, WDNR 

 

mailto:nicholas.lent@wisconsin.gov
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