
    

 
  

   

        

               
       

     

     

  

  

  
 

  
                

                         
                  

       

                
                   

                   
                 

          

   
                   

                   
 

Fenwood Modified Permit Fact Sheet 

General Information 
Permit Number: WI-0031411-09-01 

Permittee: Village of Fenwood, 3797 Beech St, Fenwood WI 54426 

Discharge Location: Fenwood WWTP, SEQ NWQ Sec 3 T27N R4E, Fenwood, WI 54426 

Receiving Water: Fenwood Creek in the Lower Big Eau Pleine River Watershed of the Upper 
Wisconsin River Central Sub-Basin located in Marathon County 

StreamFlow (Q7,10): 0.06 cfs 

Stream Classification: Warm Water Sport Fish Community, Non-public Water Supply 

Discharge Type: Existing, Intermittent 

Annual Average Design Flow: 0.015 MGD 

Significant IndustrialLoading? No 

Operator at ProperGrade? Yes 

Approved Pretreatment 
Program? 

N/A 

Facility Description 
The Village of Fenwood operates a three-cell stabilization pond wastewater treatment facility. Discharge to Fenwood Creek 
occurs on a fill and draw basis in the spring and fall. The annual average design flow of this facility is 0.015 million gallons 
per day (MGD). In 2024, the actual annual average influent flow was 0.009 MGD. No significant operational changes 
occurred during the last permit term. 

Reason for permit modification: The water quality trading reporting parameters at surface water Outfall 001 were 
corrected so that compliance could be determined with the annual total phosphorus limitation on a monthly basis. Also, the 
E coli monitoring requirement at Outfall 001 was changed so that monitoring is required any time there is discharge 
between May – September, and the E coli limits will be effective May – September, beginning 05/01/2029. Significant 
areas of change in this fact sheet are noted in grey. 

Substantial Compliance Determination 
After a desk top review of all discharge monitoring reports, CMARs, compliance schedule items, and a site visit by 
Nicholas Lindstrom on May 25, 2023, this facility has been found to be in substantial compliance with their current 
permit. 



  
  

         
          

        
         

        

     
     

        
  

     

       
 

     
 

 

 

     

 
 

   

    

      
             

                
                  

 

                  
                   

                  
                    

            

 

Sample Point Designation 

Sample Discharge Flow, Sample Point Location, Waste Type/Sample Contents and 
Point Units, andAveraging Treatment Description (as applicable) 
Number Period 

701 0.009 MGD (2024) INFLUENT: Representative influent samples shall be collected from 
the influent manhole at the corner of County Highways P andM. 

001 0.008 MGD (2024) EFFLUENT: Representative effluent samples shall be collectedfrom 
the effluent manhole prior to discharge. Discharge is onlypermitted 
during the months of April, May, October, and November. 

003 Sludge has not been removed 
fromthe lagoons since 1979. 

Representative composite sludge samples shall be collected fromthe 
first pond. 

1 Influent – Monitoring Requirements 

Sample Point Number: 701- INFLUENT TO PLANT 
Monitoring Requirements and Limitations 

Parameter Limit Type Limit and Sample Sample Notes 
Units Frequency Type 

Flow Rate MGD Daily Total Daily 

BOD5, Total mg/L 2/Week Grab 

Suspended Solids, 
Total 

mg/L 2/Week Grab 

Changes from Previous Permit: 
BOD5 and Total Suspended Solids: Sampling frequency increased from 2/month to 2/week. 

Explanation of Limits and Monitoring Requirements 
Flow Rate: Sample frequency changed to Daily from Continuous for eDMR reporting purposes. 

BOD5 and Total Suspended Solids: Tracking of BOD5 and suspended solids are required for percent removal 
requirements found in s. NR 210.05, Wis. Adm. Code and in the Standard Requirements section the permit. Frequency 
updated. 

Monitoring frequency for a permitted sewage treatment work is evaluated on a case-by-case basis pursuant s. NR 210.04, 
Wis. Adm. Code. Appropriate monitoring is evaluated based on the size and type of facility, the ability to characterize 
effluent quality and variability, to detect events of noncompliance, and to ensure fairness and consistency in permits issued 
across the state. After evaluation, an increase in sampling frequency for BOD and TSS is warranted to align with sampling 
frequencies of similarly sized facilities with similar effluent quality throughout the state. 



   

  

     
 

 

     
  

   

     

  
 

    

     

 
 

  

 
 

   

      

       

 
  

      
   
 

   
    

  
 

 
  

   
 

     
   
   

     
   

  
      

    
 

  
  

    
    
   

    

2 Surface Water - Monitoring and Limitations 

Sample Point Number: 001- TAKEN FROM EFFLUENT MANHOLE 
Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Flow Rate Daily Max 0 MGD Daily Total Daily Limit effective Jan through 
March, June through 
September and December 

Flow Rate Daily Max 0.09 MGD Daily Total Daily Limit effective in April 

Flow Rate Daily Max 0.087 MGD Daily Total Daily Limit effective in May 

Flow Rate Daily Max 0.027 MGD Daily Total Daily Limit effective in October 

Flow Rate Daily Max 0.075 MGD Daily Total Daily Limit effective in 
Nov 

BOD5, Total Weekly Avg 45 mg/L 2/Week Grab 

BOD5, Total Monthly Avg 30 mg/L 2/Week Grab 

Suspended Solids, 
Total 

Weekly Avg 45 mg/L 2/Week Grab 

Suspended Solids, 
Total 

Monthly Avg 30 mg/L 2/Week Grab 

pH Field Daily Max 9.0 su Daily Grab 

pH Field Daily Min 6.0 su Daily Grab 

Nitrogen, Ammonia 
Variable Limit 

mg/L 2/Week See Table Look up the variable 
ammonia limit from the 
‘Variable Ammonia 
Limitation’ table and report 
the variable limit in the 
Ammonia Variable Limit 
column on the eDMR. 

Nitrogen, Ammonia 
(NH3-N) Total 

Daily Max -
Variable 

mg/L 2/Week Grab Report the daily maximum 
Ammonia result in the 
Nitrogen, Ammonia (NH3-
N) Total column of the 
eDMR. See Ammonia 
Limitation Section. 

E. coli #/100 ml Weekly Grab Monitoring required 
weekly May – Sept 
during discharge 

E. coli Geometric 
Mean -
Monthly 

126 #/100 ml Weekly Grab Limit effective during 
discharge May – Sept 
beginning 05/01/2029 per 
the Effluent Limitations for 



  

       
    

   
    
      

    
     

      
     

      
     

   
 

       
   

     
  

        
   

       
      

  

      
     

   
     

       
   

  
            

    
     

   
   
    

      
   

     
     

     
  

  
        

  
     

    
   
      

E. coli Schedule. 

E. coli % 
Exceedance 

10 Percent Monthly Calculated Monitoring and limit apply 
during discharge May – 
Sept beginning 05/01/2029 
per the Effluent Limitations 
for E. coli Schedule. See the 
E. coli Percent Limit 
section in the permit. Enter 
the result in the DMR on 
the last day of the month. 

Phosphorus, Total Monthly 
Avg 

1.2 mg/L 2/Week Grab Limit effective throughout 
the permit term, as it 
represents a minimum 
control level. 

Phosphorus, Total lbs/day 2/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. 

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. 

WQT Credits Used (TP) Annual 
Total 

33.6 lbs/yr Monthly Calculated Report WQT TP Credits 
used per month using 
Equation 2b in the Water 
Quality Trading (WQT) 
section. Available TP 
Credits are specified in 
Table 2 and in the approved 
Water Quality Trading Plan. 
The sum of total monthly 
credits used may not exceed 
Table 2 values listed below. 

WQT Computed 
Compliance (TP) 

Annual 
Total 

7.0 lbs/yr Annual Calculated Report the WQT TP 
Computed Compliance 
value using Equation 2 in 
the 'Water Quality Trading 
(WQT)' section. Value 
entered on the last day of 



  

      
 

        
   

 
   

 
       

   
 

       
   

   
    

     
    
    

    

    
           

         

                     
                 

              

        

               
       

              
        

             
                 

                   
                
                 

           

                   
                    

                   

                  
                      

                

the month. 

Chloride mg/L 2/Week Grab Monitoring in 2027 and 
2028. 

Nitrogen, Total Kjeldahl mg/L See Listed 
Qtr(s) 

Grab Annual in rotating quarters. 
See Nitrogen Series 
Monitoring section. 

Nitrogen, Nitrite + 
Nitrate Total 

mg/L See Listed 
Qtr(s) 

Grab Annual in rotating quarters. 
See Nitrogen Series 
Monitoring section. 

Nitrogen, Total mg/L See Listed 
Qtr(s) 

Calculated Annual in rotating quarters. 
See Nitrogen Series 
Monitoring section below. 
Total Nitrogen shall be 
calculated as the sum of 
reported values for Total 
Kjeldahl Nitrogen and Total 
Nitrite + Nitrate Nitrogen. 

Changes from Previous Permit 
Flow Rate- Sampling frequency updated to Daily to reflect eDMR reporting. 

Ammonia Nitrogen- Sampling Frequency increased from Weekly to 2/Week. 

Disinfection & E. coli- Monitoring for E coli is required May – Sept during discharge and the E coli limits become 
effective 05/01/2029 and will apply May – Sept whenever there is discharge during those months. 

WQT Credits Used (TP)- Available Credits Total updated. See WQT Approval for more information. 

Chloride- Sampling frequency increased from Weekly to 2/Week. 

Total Nitrogen Monitoring (TKN, N02+N03 and Total N)- Annual monitoring in rotating quarters throughout the 
permit term was added to the permit. 

Explanation of Limits and Monitoring Requirements 
Refer to the Water Quality-Based Effluent Limitations (WQBELs) memo for Fenwood Wastewater Treatment Facility, 
prepared by Benjamin Hartenbower dated June 20, 2024. 

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 
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. The permit will include an increased monitoring frequency for ammonia-nitrogen. 

BOD5, Total Suspended Solids and pH- Categorical limits and WQBELs are included in the permit as outlined in ch. 
NR 210, Wis. Adm. Code. The effluent limitations for BOD5, Total Suspended Solids, and pH are carried over from the 
previous permit and are not subject to change at this time because the receiving water characteristics have not changed. 

Ammonia Nitrogen- Current acute and chronic ammonia toxicity criteria for the protection of aquatic life are included in 
Tables 2C and 4B of ch. NR 105, Wis. Adm. Code. Subchapter IV of ch. NR 106 establishes the procedure for calculating 
water quality based effluent limitations (WQBELs) for ammonia. Weekly monitoring is required and the following daily 



                 
        

 
                 

                 
                      

                   
                    

                   
    

                 
                 

                   
                     
          

                
                  
                 

                  
                 

                  
                  

      

                   
               
                    

                  
       

                
                 

                  
 

                
                

 
                 

                  
                    

                    
                    

                 
                

                   
                    

                   
                

 
                      

maximum limits that vary with effluent pH also apply. Report the applicable variable limit on the Discharge Monitoring 
Report (DMR) in the Ammonia Variable Limit column. 

Disinfection & E. coli- Revisions to bacteria surface water quality criteria to protect recreational uses and accompanying 
E. coli WPDES permit implementation procedures became effective May 1, 2020. Section NR 102.04(5)(a), Wis. Adm. Code, 
states that all surface waters shall be suitable for recreational use and meet the E. coli criteria established to protect this use. 
Section NR 102.04(5)(b), Wis. Adm. Code, states that exceptions to the disinfection requirement can be made if the department 
determines, in accordance with the procedures specified in s. NR210.06(3), Wis. Adm. Code, that disinfection is not required to 
meet water quality criteria. As part of the reissuance process, the requirements for disinfection were reviewed under s. NR 
210.06(3), Wis. Adm. Code. 

In the original permit reissuance, disinfection requirements were only required during the month of May because the 
permittee does not normally discharge June-September. The permit modification clarifies that the E coli limits must 
be met whenever there is discharge May – September per the associated schedule. In the event the permittee would 
need to discharge in months other than May, the E coli limitations must be met during the disinfection season, May – 
Sept, per section NR 102.04(5), Wis. Adm. Code, beginning 05/01/2029. 

Wisconsin River Total Maximum Daily Load (TMDL): The permitted facility is included within the Wisconsin River 
Basin Total Maximum Daily Load (TMDL), which was approved by EPA April 26, 2019. The TMDL establishes Waste 
Load Allocations (WLAs) for point source dischargers and determines the maximum amounts of phosphorus that can be 
discharged and still protect water quality. The final effluent limits and monitoring expressed in the permit were derived 
from Site-Specific Criteria (SSC) for Lakes Petenwell, Castle Rock, and Wisconsin originally included in Appendix K of 
the TMDL report and approved by the U.S. Environmental Protection Agency on July 9, 2020. The permittee’s approved 
SSC-based limits are consistent with the assumptions and requirements of the EPA-approved WLA in the TMDL, whichis 
7 lbs/yr 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 TMDL Development and Implementation Guidance: Integrating the WPDES and Impaired 
Waters Program, mass limits must be given in the permit that are consistent with the TMDL WLA and 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). Methods for converting TMDL WLAs into 
permit limits for non-continuous discharges should be determined on a case-by-case basis and consistent withthe 
assumptions in the TMDL. For controlled discharges (municipal lagoon systems) and other discharges where there is no 
valid statistical basis for transforming annual WLAs into shorter term limits, limits should be expressed as total annual 
discharge. 

Phosphorus reporting requirements for the TMDL and Water Quality trading are included. The TMDL parameters are 
required for informational purposes for the TMDL. The permittee utilizes WQT for compliance with the limits. 

Phosphorus – Phosphorus requirements are based on the Phosphorus Rules that became effective December 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. Currently in NR 217 Wis. 
Adm. Code there are two methods used to determine if a phosphorus limit is needed: a technology based effluent limit 
(TBEL) and a water quality based effluent limit (WQBEL). 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 it is impracticable to express the phosphorus 
WQBEL for the permittee as a maximum daily, weekly or monthly value. The final effluent limit for phosphorus is 
expressed as a six-month average. It is also expressed as a monthly average equal to three times the derivedWQBEL 
(which equates to 0.3 mg/L). This final effluent limit was derived from and complies with the applicable water quality 
criterion. A phosphorus concentration limit is necessary to prevent backsliding during the term of the permit. 

The wastewater treatment facility is not able to meet the WQBEL. This permit authorizes the use of trading as a tool to 

https://prodoasint.dnr.wi.gov/swims/downloadDocument.do?id=167886175


               
               

                
                 

                       
 

 
               

    
 

               
                     
                

                      
                   

                 
        

 
                

                   
                  

                   
                  

              
 

                 
                    

                  
                     

                    
    

 

       

 
 

  
 

  
 

 
 

 

 
   

 

         
     

    

  

 

     

demonstrate compliance with the phosphorus WQBELs. This permit includes terms and conditions related to the Water 
Quality Trading Plan (WQT-2024-011) or approved amendments thereof. The total ‘WQT TP Credits’ available are 
designated in the approved WQT Plan. The Village has implemented conversion of agricultural cropland acres to 
permanent grassland as a conservation practice. The practices were installed in 2022 and have been maintained throughout 
the last permit term The WQT Plan proposes the generation of a range of 33.6 lbs/yr of phosphorus credits for the next five 
years. 

Additional WQT subsections in the permit provide information on compliance determinations, annual reporting and re-
opening of the permit. 

Phosphorus WQBELS are met through WQT computed compliance limits which also require a corresponding Minimum 
Control Level (MCL) to be met at the discharge. The phosphorus mass limit is based on the Total Maximum Daily Load 
(TMDL) for the Wisconsin River Basin to address phosphorus water quality impairments within the TMDL area. 

Chloride: Acute and chronic chloride toxicity criteria for the protection of aquatic life are included in Tables 1 and 5 of ch. 
NR 105, Wis. Adm. Code. Subchapter VII of ch. NR 106 establishes the procedure for calculating water quality based 
effluent limitations (WQBELs) for chloride. This permit includes 2/week chloride monitoring for years 2027 and 2028 to 
ensure adequate data for permit the next reissuance. 

Total Nitrogen Monitoring (NO2+NO3, TKN and Total N)- The Department has included effluent monitoring for Total 
Nitrogen in the permit through the authority under §§ 283.55(1)(e), Wis. Stats., which allows the department to require the 
permittee to submit information necessary to identify the type and quantity of any pollutants discharged from the point 
source, and through s. NR 200.065(1)(h), Wis. Adm. Code, which allows for this monitoring to be collected during the 
permit term. More information on the justification to include total nitrogen monitoring in wastewater permits can be found 
in the “Guidance for Total Nitrogen Monitoring in Wastewater Permits” dated October 1, 2019. 

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 reevaluate 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. 

3 Land Application - Monitoring and Limitations 

Municipal Sludge Description 

Sample Sludge Class Sludge Type Pathogen Vector Reuse Amount 
Point (A orB) (Liquid or Reduction Attraction Option Reused/Disposed (Dry 

Cake) Method Method Tons/Year) 

003 B Liquid To be evaluated with submittal of sludge management plan (should 
there be a need to desludge the lagoon during the permit term). 

Does sludge management demonstrate compliance? Yes. 

Is additional sludge storage required? No. 

Is Radium-226 present in the water supply at a level greater than 2 pCi/liter? No. 

Is a priority pollutant scan required? No. 



      

 

 

 

    

 

     

    

     

    

       

     

    

    

   

      

  

    

 
  

     
  

      
  

 
 

        
  

       
  

        
   

    
       

   
    

Sample Point Number: 003- LAGOON SLUDGE 
Monitoring Requirements and Limitations 

Parameter Limit Type Limit and Sample Sample Notes 
Units Frequency Type 

Solids, Total Percent Once Composite 

Arsenic Dry Wt Ceiling 75 mg/kg Once Composite 

Arsenic Dry Wt High Quality 41 mg/kg Once Composite 

Cadmium Dry Wt Ceiling 85 mg/kg Once Composite 

Cadmium Dry Wt High Quality 39 mg/kg Once Composite 

Copper Dry Wt Ceiling 4,300 mg/kg Once Composite 

Copper Dry Wt High Quality 1,500 mg/kg Once Composite 

Lead Dry Wt Ceiling 840 mg/kg Once Composite 

Lead Dry Wt High Quality 300 mg/kg Once Composite 

Mercury Dry Wt Ceiling 57 mg/kg Once Composite 

Mercury Dry Wt High Quality 17 mg/kg Once Composite 

Molybdenum Dry Wt Ceiling 75 mg/kg Once Composite 

Nickel Dry Wt Ceiling 420 mg/kg Once Composite 

Nickel Dry Wt High Quality 420 mg/kg Once Composite 

Selenium Dry Wt Ceiling 100 mg/kg Once Composite 

Selenium Dry Wt High Quality 100 mg/kg Once Composite 

Zinc Dry Wt Ceiling 7,500 mg/kg Once Composite 

Zinc Dry Wt High Quality 2,800 mg/kg Once Composite 

Nitrogen, Total Kjeldahl Percent Once Composite Complete List 2 Analysis 
prior to land application. 

Nitrogen, Ammonia Percent Once Composite Complete List 2 Analysis 
(NH3-N) Total prior to land application. 
Phosphorus, Total Percent Once Composite Complete List 2 Analysis 

prior to land application. 
Phosphorus, Water % of Tot P Once Composite Complete List 2 Analysis 
Extractable prior to land application. 
Potassium, Total Percent Once Composite Complete List 2 Analysis 
Recoverable prior to land application. 
PCB Total Dry Wt Ceiling 50 mg/kg Once Composite Sample once in calendar year 

2025. See 'Sludge Analysis 
for PCBs' section in permit. 

PCB Total Dry Wt High Quality 10 mg/kg Once Composite Sample once in calendar year 
2025. See 'Sludge Analysis 
for PCBs' section in permit. 



      
   

   
  

 
 

    
   

  

    
                

                    
        

 

      
                  

                   
                     

              

                   
               

                    
                  

                     
    

                 
                

                 
         

  

        

   

              
           

                 
             

             
 

PFOA + PFOS ug/kg Once Calculated Report the sum of PFOA and 
PFOS. See PFAS Permit 
Sections for more 
information. 

PFAS Dry Wt Once Grab Perfluoroalkyl and 
Polyfluoroalkyl Substances 
based on updated DNR PFAS 
List. See PFAS Permit 
Sections for more 
information. 

Changes from Previous Permit: 
Sludge monitoring requirements and limitations were re-evaluated for the proposed permit term. List 2 analysis for 
nutrients prior to land application has been added. PFAS monitoring once during the permit term is included in the permit 
pursuant to s. NR 204.06(2)(b)9, Wis. Adm. Code. 

Explanation of Limits and Monitoring Requirements 
Requirements for land application of municipal sludge are determined in accordance with ch. NR 204, Wis. Adm. Code. 
Ceiling and high-quality limits for metals in sludge are specified in s. NR 204.07(5), Wis. Adm. Code. Requirements for 
pathogens are specified in s. NR 204.07(6), Wis. Adm. Code and in s. NR 204.07 (7), Wis. Adm. Code for vector 
attraction requirements. Limitations for PCBs are addressed in s. NR 204.07(3)(k), Wis. Adm. Code. 

List 2 Analysis for Nutrients – Monitoring for nutrients has been added to facilitate land application of removed sludge 
should this occur during the permit term. Sample collection shall occur prior to land application. 

PFAS- The presence and fate of PFAS in municipal and industrial sludges is an emerging public health concern. EPA is 
currently developing a risk assessment to determine future land application rates and expects to release this risk assessment 
by the end of 2024. In the interim, the department has developed the “Interim Strategy for Land Application ofBiosolids and 
Industrial Sludges Containing PFAS”. 

Collecting sludge data on PFAS concentrations from a wide range of wastewater treatment facilities will help protect 
public health from exposure to elevated levels of PFAS and determine the department’s implementation of EPA’s 
recommendations. To quantitate this risk, PFAS sampling has been included in the proposed WPDES permit pursuant to 
ss. NR 214.18(5)(b) and NR 204.06(2)(b)9, Wis. Adm. Code. 

4 Schedules 

4.1 Disinfection and Effluent Limitations for E. coli 

Required Action Due Date 

Progress Report: The permittee shall submit a progress report on development and submittal of a 06/30/2025 
facility plan for upgrades to meet disinfection requirements and E. coli limits. 

Submit Facility Plan: The permittee shall submit a Facility Plan per s. NR 110.09, Wis. Adm. Code 
for meeting disinfection requirements and complying with E. coli surface water limitations. The 
permittee may submit an abbreviated facility plan if the Department determines that the modifications 
are minor. 

04/30/2026 



             
              

              
             
         

            
               

               
               

               
          

            
  

           

       

   

                 
     

               
 

              
     

              
   

              
       

         

        

         

                 
              
               

          

Final Plans and Specifications: The permittee shall submit final construction plans to the 03/31/2027 
Department for approval pursuant to ch. NR 108, Wis. Adm. Code, specifying treatment plant 
upgrades that must be constructed to meet disinfection requirements per s. NR 210.06(1), Wis. Adm 
Code, achieve compliance with final E. coli limitations, and a schedule for completing construction 
of the upgrades by the complete construction date specified below. 

Treatment Plant Upgrade to Meet Limitations: The permittee shall initiate bidding, procurement, 09/30/2027 
and/or construction of the project. The permittee shall obtain approval of the final construction plans 
and schedule from the Department pursuant to s. 281.41. Stats., prior to initiating activities defined as 
construction under ch. NR 108, Wis. Adm. Code. Upon approval of the final construction plans and 
schedule by the Department pursuant to s. 281.41, Stats., the permittee shall construct the treatment 
plant upgrades in accordance with the approved plans and specifications. 
Construction Upgrade Progress Report: The permittee shall submit a progress report on 09/30/2028 
construction upgrades. 

Complete Construction: The permittee shall complete construction of wastewater treatment system 03/31/2029 
upgrades. 

Achieve Compliance: The permittee shall achieve compliance with final E. coli limitations. 04/30/2029 

4.2 Annual Water Quality Trading (WQT) Report 

Required Action Due Date 

Annual WQT Report: Submit an annual WQT report that shall cover the first year of the permit 01/31/2025 
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. 
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 the 4th 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 submita 
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 of noncompliance or 
failure to implement any terms or conditions of the approved water quality tradingplan for the 
previous calendar year. 

4.3 Sludge Management Plan 
A sludge management plan is required for the removal of sludge and land application. 

Required Action Due Date 

Sludge Management Plan: The permittee shall submit an updated Sludge Management Plan for 
approval if removal of sludge will occur during this permit term. The plan shall demonstrate 
compliance with ch. NR 204, Wis. Adm. Code and at minimum address 1) How and where is sludge 
sampled; 2) Available sludge storage details and location(s); 3) How will the sludge be removed with 
details on volume, characterization and how will the treatment plant continue to function during the 
drawdown; 4) describe the type of transportation and spreading vehicles and loading and unloading 
practices; 5) identify approved land application sites, apply for needed sites, site limitations, total 
acres needed and vegetative cover management; 6) specify record keeping procedures including site 
loading; 7) address contingency plans for adverse weather and odor/nuisance abatement; and 8) 
include any other pertinent information such as other disposal options that may be used or 
specifications of any pretreatment processes 

Once approved, all sludge management activities shall be conducted in accordance with the plan. Any 
changes to the plan must be approved by the Department prior to implementing the changes. No 
desludging may occur unless approval from the Department is obtained. Daily logs shall be kept that 
record where the sludge has been disposed. 

60 days prior 
to desludging. 

Explanation of Schedules 

Disinfection and Effluent Limitations for E. coli 

A compliance schedule is included in the permit to provide time for the permittee to submit plans and specs and install 
disinfection treatment for meeting effluent E. coli water quality-based effluent limits and disinfection requirements 
pursuant s. NR 210.06, Wis. Adm. Code. 

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 



                       
                      

                     
                   
                   

      

   
 

           

 
            

     

 

 

               
 

             
           

  
   

        
            

            
 

          

Sludge Management Plan 

If a lagoon will be desludged during this permit term a management plan is needed to explain how the sludge will be safely 
removed, what contingencies are in place, the type of equipment that will be used and how the sludge will be land applied 
to ensure the proper precautions are in place to prevent any negative impacts to surface water or groundwater. The60 days 
allows the department adequate time to review the sludge management plan and approve sites for land applicationof sludge 
should the facility select this as the means for final disposition. This timeframe presumes that the sludge management plan 
and site request packages are complete. 

Special Reporting Requirements 
None 

Other Comments: 
Publishing Newspaper: Wausau Daily Herald, 800 Scott Street, Wausau, WI, 54402-1286 

Attachments: 
Water Quality-Based Effluent Limitations for Fenwood Wastewater Treatment Facility, prepared by Benjamin 
Hartenbower dated June 20, 2024 

Water Quality Trading Plan (WQT-2024-0011) for the Village of Fenwood submitted on January 31, 2024. 

Water Quality Trading Plan Conditional Approval for Fenwood Wastewater Treatment Facility - WPDES 
Permit WI-0031411-01, prepared by Jenna Monahan dated April 15, 2024. 

Expiration Date: 
September 30, 2029 

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

Originally Prepared By: Melanie Burns, Wastewater Specialist Date: July 24, 2024 

Modified by: Holly Heldstab, Wastewater Specialist Date: May 12, 2025 



  
 

     
 

      
 

            
     
 

                 
                 

            
            

                
                  

               
          

 
               

 
         

       
             

              
              
              
              

            
            

            
            

           
            

            
              
               

   
  

           

              
                

 
 
 
 
 
 
 
 
 
 

 
State of WisconsinState of WisconsinCORRESPONDENCE/MEMORANDUM 

DATE: June 20, 2024 

TO: Melanie Burns SER/Milwaukee 

FROM: Benjamin Hartenbower WCR/Eau Claire 

SUBJECT: Water Quality-Based Effluent Limitations for the Fenwood Wastewater Treatment Facility 
WPDES Permit No. WI-0031411 

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 the Fenwood Wastewater Treatment 
Facility in Marathon County. This municipal wastewater treatment facility (WWTF) discharges to 
Fenwood Creek, located in the Lower Big Eau Pleine River Watershed in the Central Wisconsin River 
Basin. This discharge is included in the Wisconsin River TMDL as approved by EPA on April 26, 2019 
with site-specific criteria approved by EPA on July 9, 2020. The evaluation of the permit 
recommendations is discussed in more detail in the attached report. 

Based on our review, the following recommendations are made on a chemical-specific basis at Outfall 
001: 

Parameter 
Daily 

Maximum 
Daily 

Minimum 
Weekly 
Average 

Monthly 
Average 

Annual 
Total Footnotes 

Flow Rate 1,2 
April 0.09 MGD 
May 0.087 MGD 
October 0.027 MGD 
November 0.075 MGD 

45 mg/L 30 mg/L 1 
TSS 45 mg/L 30 mg/L 1 
pH 9.0 s.u. 6.0 s.u. 1 
Ammonia Nitrogen Variable 3 
E.Coli 4 
Chloride 5 
Phosphorus 6 

TKN, Nitrate+Nitrite, and 
Total Nitrogen 

7 

MCL 1.2 mg/L 
WQT Computed (TP) 7 lbs/year 

Footnotes: 
1. No changes from the current permit. 



Effluent pH  Limit Effluent pH  Limit Effluent pH Limit 
s.u. mg/L s.u. mg/L s.u. mg/L 

 82  50  11 
6.1 <  81  45  8.7 

 79  40  7.1 
 77  35  5.9 
 74  30  4.8 
 71  26  4.0 
 68  22  3.3 
 64  18  2.8 
 59  15  2.3 
 55  13  2.0 

       4.   Monitoring only required during the month of May. 
       5.   Monitoring only. 

 

 
 
Please consult the attached report for details regarding the above recommendations. If there are any 
questions or comments, please contact Benjamin Hartenbower at (715) 225-4705 or 
Benjamin.Hartenbower@wisconsin.gov or Diane Figiel at Diane.Figiel@wisconsin.gov. 
  
Attachments (3)  Narrative, Thermal Table, & Map 
 
   
PREPARED BY:  ______________________________ Date: ______________  06/20/2024 
   Benjamin Hartenbower, PE,  
   Water Resources Engineer 
   
 
E-cc:  
 Nick Lindstrom, Wastewater Engineer  WCR/Eau Claire 
 Geisa Thielen, Regional Wastewater Supervisor  WCR/Eau Claire 
 Diane Figiel, Water Resources Engineer  WY/3  
 Scott Provost, Water Quality Biologist  WCR/Wisconsin Rapids 
 Nate Willis, Wastewater Engineer  WY/3  
  
 

mailto:Diane.Figiel@wisconsin.gov
mailto:Benjamin.Hartenbower@wisconsin.gov


  

    
    

 
     

   
    

 
     

 
     

 
    

             
               

 
               

 
    

               
  

         
       

             
              
              
              
              

            
            

            
             

            
             

              
                

              

 
 

 
 
 
 
 
 
 
 
 

Attachment #1 

Water Quality-Based Effluent Limitations for 
the Fenwood 

WPDES Permit No. WI-0031411 

Prepared by: Benjamin P. Hartenbower 

PART 1 BACKGROUND INFORMATION 

Facility Description: 
The Village of Fenwood operates a three-cell stabilization pond wastewater treatment facility. Discharge 
to Fenwood Creek occurs on a fill and draw basis in the spring and fall. 

Attachment #3 is a map of the area showing the approximate location of Outfall 001. 

Existing Permit Limitations 
The current permit, which expired on March 31, 2024, includes the following effluent limitations and 
monitoring requirements. 

Daily Daily Weekly Monthly Annual 
Parameter Maximum Minimum Average Average Total Footnotes 
Flow Rate 1,2 
April 0.09 MGD 
May 0.087 MGD 
October 0.027 MGD 
November 0.075 MGD 

45 mg/L 30 mg/L 1 
TSS 45 mg/L 30 mg/L 1 
pH 9.0 s.u. 6.0 s.u. 1 
Ammonia Nitrogen Variable 3 
Chloride 4 
Phosphorus 
MCL 1.20 mg/L 
WQT Computed (TP) 7 lbs/year 

Footnotes: 
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Attachment #1 

Effluent pH Limit Effluent pH Limit Effluent pH Limit 
s.u. mg/L s.u. mg/L s.u. mg/L 

82 50 11 
6.2 81 45 8.7 

79 40 7.1 
77 35 5.9 
74 30 4.8 
71 26 8.5 < 4.0 
68 22 3.3 
64 18 2.8 
59 15 2.3 
55 13 2.0 

4. Monitoring only. 

Receiving Water Information 
Name: Fenwood Creek 
Waterbody Identification Code (WBIC): 1428700 
Classification used in accordance with chs. NR 102 and 104, Wis. Adm. Code: Warm Water Sport 
Fish (WWSF) community, non-public water supply. 
Low flows used in accordance with chs. NR 106 and 217, Wis. Adm. Code: USGS by taking 5 
discharge measurements collected from USGS for Station 053995527 at Highway P in Fenwood, 
3200 ft upstream of Outfall 001 and relating the data to the Big Eau Pleine River at Stratford, USGS 
Station 05399500. (July 6, 2005 memo from USGS) 

7-
7-
Harmonic Mean Flow = 1.00 cfs using a drainage area of 16.7 mi². 

Apr May Oct Nov 

7-Q10 (cfs) 2.63 0.78 0.20 0.45 

7-Q2 (cfs) 6.00 2.02 0.79 1.29 

30-Q5 (cfs) 16.7 4.41 0.78 1.33 

The Harmonic Mean has been estimated based on average flow and the 7-
from U.S. EPA's (March 
1991, EPA/505/2-90-001, pgs. 88-89). 

Hardness = 148 mg/L as CaCO3. This value represents the geometric mean of effluent samples 
collected July 2023. Effluent hardness is used in place of receiving water because there is no data 
available for Fenwood Creek. 
% of low flow used to calculate limits in accordance with s. NR 106.06(4)(c)5., Wis. Adm. Code: 
25% 
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Attachment #1 

Source of background concentration data: Chloride data is from Lower Big Eau Pleine River 
watershed. Metals data from Big Eau Pleine River at Cherokee is used for this evaluation because 
there is no data available for Fenwood Creek and the Big Eau Pleine River is within the same 
ecological landscape so ambient water quality characteristics are expected to be similar. 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: None 
Impaired water status: Fenwood Creek is listed as impaired for Total Phosphorus. 

Effluent Information: 
Design Flow Rates(s): 

Annual Average = 0.090 MGD (Million Gallons per Day) 
For reference, the actual average flow from May 2019 to December 2023 during discharge 
occurences was 0.061 MGD. 
Hardness = 148 mg/L as CaCO3. This value represents the geometric mean of 4 effluent samples 
collected from 07/10/2023 to 07/19/2023. 
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: Domestic wastewater with water supply from private wells 
Additives: None 

Effluent characterization: This facility is categorized as a minor municipality, 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, and 
hardness. The permit-required monitoring for Chloride and Phosphorus from April 2019 to March 
2024 is used in this evaluation. 

Chloride mg/L 

1-day P99 296 
4-day P99 235 

30-day P99 202 
Mean 184 
Std 40 

Sample size 20 
Range 146 - 341 
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Attachment #1 

Chemical Specific Effluent Data at Outfall 001 
Sample Copper 

Date 
07/10/2023 <3 
07/13/2023 <3 
07/16/2023 <3 
07/19/2023 <3 
07/22/2023 <3 
07/25/2023 <3 
07/28/2023 <3 
07/31/2023 <3 
08/14/2023 <3 
08/17/2023 <3 
08/20/2023 <3 

mean <3 

calculated using zero in place of the non-detected results. 

Effluent data for substances for which a single sample was analyzed is shown in the tables in Part 2 

The following table presents the average concentrations and loadings at Outfall 001 from May 2019 to 
December 2023 for all parameters with limits in the current permit to meet the requirements of s. NR 
201.03(6): 

Parameter Averages with Limits 
Average 

Measurement 
Average Mass 

Discharged 
12 mg/L 

TSS 15 mg/L 
pH 7.35 s.u. 

Ammonia Nitrogen 1.1 mg/L 
Phosphorus 0.87 mg/L 0.427 lbs/day 

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) 
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Attachment #1 
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. 

Limitation = 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 the case for the Village of Fenwood Wastewater Treatment 
Facility. 

The following tables list the calculated WQBELs for this discharge along with the results of effluent 
sampling. 
and chloride (mg/L). 

Daily Maximum Limits based on Acute Toxicity Criteria (ATC) 
RECEIVING WATER FLOW = 0.05 cfs, (1- -
(3) (bm), Wis. Adm. Code. 

SUBSTANCE 

REF. 
HARD. 
mg/L 

ATC 
MEAN 
BACK-
GRD. 

MAX. 
EFFL. 

LIMIT** 

1/5 OF 
EFFL. 
LIMIT 

MEAN 
EFFL. 
CONC. 

1-day 
P99 

1-day 
MAX. 
CONC. 

Arsenic 339.8 456.9 91.4 1.2 
Cadmium 148 16.13 0.025 21.7 4.3 <2 
Chromium (+3) 148 2481.99 0.337 3337.4 667.5 <3 
Copper 148 22.42 1.266 29.7 5.9 <3 <3 
Lead 148 155.89 0.283 209.5 41.9 <1 
Nickel 148 652.68 877.7 175.5 <8 
Zinc 148 169.33 2.011 227 45 34 
Chloride 757 28.9 1008 296 341 

* * Per the changes to s. NR 106.07(3), Wis. Adm. Code, effective 09/01/2016 consideration of ambient 
concentrations and 1- more restrictive limit than the 2 × ATC method of limit calculation 
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Attachment #1 

Weekly Average Limits based on Chronic Toxicity Criteria (CTC) 
RECEIVING WATER FLOW = 0.02 cfs (¼ of the 7-
Code 

SUBSTANCE 

REF. 
HARD. 
mg/L 

CTC 
MEAN 
BACK-
GRD. 

WEEKLY 
AVE. 
LIMIT 

1/5 OF 
EFFL. 
LIMIT 

MEAN 
EFFL. 
CONC. 

4-day 
P99 

Arsenic 152.2 168.6 33.7 1.2 
Cadmium 148 3.34 0.025 3.7 0.7 <2 
Chromium (+3) 148 181.86 0.337 201.4 40.3 <3 
Copper 148 14.45 1.266 15.9 3.2 <3 
Lead 148 40.83 0.283 45.2 9.0 <1 
Nickel 148 72.61 80.4 16.1 <8 
Zinc 148 169.33 2.011 187.4 37.5 34 
Chloride 395 28.9 434 235 

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 = 0.25 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 
Chromium (+3) 
Lead 

370 
3818000 

140 

0.025 
0.337 
0.283 

1038 
10706611 

392.1 

208 
2141322 

78.4 

<2 
<3 
<1 

Nickel 43000 120583 24117 <8 

Monthly Average Limits based on Human Cancer Criteria (HCC) 
RECEIVING WATER FLOW = 0.25 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 37.3 7.5 1.2 

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. 
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Attachment #1 

Conclusions and Recommendations: Based on a comparison of the effluent data and calculated effluent 
limitations, limits are not required for toxic substances. 

PFOS and PFOA 
The need for PFOS and PFOA monitoring is evaluated in accordance with s. NR 106.98, Wis. Adm. 
Code. 

The permit application did not require monitoring for mercury because the Fenwood 
Wastewater Treatment Facility is categorized as a minor facility as defined in s. NR 200.02(8), Wis. 
Adm. Code. In accordance with s. NR 106.145(3)(a)3., Wis. Adm. Code, a minor municipal discharger 
shall monitor, and report results of influent and effluent mercury monitoring once every three months if, 
there are two or more exceedances in the last five years of the high-quality sludge mercury concentration 
of 17 mg/kg specified in s. NR 204.07(5). A review of the past five years of sludge characteristics data 
reveals that all the sample results are within expected analytical ranges and well below the 17 mg/kg 
level. The average concentration in the sludge from 2020 was 0.04 mg/kg. Therefore, no mercury 
monitoring is recommended at Outfall 001. 

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. The current permit has daily maximum limits. These limits are re-evaluated at this 
time due to the following changes: 

Subchapter 

The 

Daily Maximum Limits based on Acute Toxicity Criteria (ATC): 
Daily maximum limitations are based on acute toxicity criteria in ch. NR 105, Wis. Adm. Code, which are 
a function of the effluent pH and the receiving water classification. The acute toxicity criterion (ATC) for 
ammonia is calculated using the following equation. 

7.204))] ATC in mg/L = [A ÷ (1 + 10(7.204 pH))] + [B ÷ (1 + 10(pH 

Where: 
A = 0.411 and B = 58.4 for a Warm Water Sport fishery, and 
pH (s.u.) = that characteristic of the effluent. 

Page 7 of 16 
Fenwood Wastewater Treatment Facility 



  

    
    

                   
                 

            
                  

                 
                

            
               

 
         

               
                  

                
    

 
              

                
 

     

 
 

 
  

 

 
 

  
 

 
 

  
 

 
 

  
 

     
     

 
              

 
    

                 
              

 
       

   
 

 
  

   
 

 
 

  
 

 
 

      

      

        

      

      

      

      

      

      

      

 
 

Attachment #1 
The effluent pH data was examined as part of this evaluation. A total of 186 sample results were reported 
from May 2019 to November 2023. The maximum reported value was 8.30 s.u. (Standard pH Units). The 
effluent pH was 8.30 s.u. or less 99% of the time. The 1-
106.05(5), Wis. Adm. Code, is 8.17 s.u. The mean plus the standard deviation multiplied by a factor of 
2.33, an estimate of the upper ninety ninth percentile for a normally distributed dataset, is 8.14 s.u. 
Therefore, a value of 8.30 s.u. is believed to represent the maximum reasonably expected pH, and 
therefore most appropriate for determining daily maximum limitations for ammonia nitrogen. Substituting 
a value of 8.30 s.u. into the equation above yields an ATC = 4.71 mg/L. 

Daily Maximum Ammonia Nitrogen Effluent Limitations Calculation Method 
In accordance with s. NR 106.32(2), Wis. Adm. Code daily maximum ammonia limitations are calculated 
using the 1-Q10 receiving water low flow if it is determined that the previous method of acute ammonia 
limit calculation (2×ATC) is not sufficiently protective of the fish and aquatic life. The more restrictive 
calculated limits shall apply. 

The calculated daily maximum ammonia nitrogen effluent limits using the mass balance approach with 
the 1-Q10 (estimated as 80 % of 7-Q10) and the 2×ATC approach are shown below. 

Daily Maximum Ammonia Nitrogen Determination 
April 

Ammonia 
Nitrogen Limit 

mg/L 

May 
Ammonia 

Nitrogen Limit 
mg/L 

October 
Ammonia 

Nitrogen Limit 
mg/L 

November 
Ammonia 

Nitrogen Limit 
mg/L 

2×ATC 9.43 9.43 9.43 9.43 
1-Q10 74.89 26.25 22.54 19.16 

The 2×ATC method yields the most stringent limits for the Fenwood Wastewater Treatment Facility. 

Presented below is a 
table of daily maximum limitations corresponding to various effluent pH values. Use of this table is not 
necessarily recommended in the permit, but it is presented herein for informational purposes. 

Daily Maximum Ammonia Nitrogen Limits WWSF 
Effluent pH 

s.u. 
Limit 
mg/L 

Effluent pH 
s.u. 

Limit 
mg/L 

Effluent pH 
s.u. 

Limit 
mg/L 

108 66 14 

106 59 11 

104 52 8.2 < 9.4 

101 46 7.8 

98 40 6.4 

94 34 5.3 

89 29 4.4 

84 24 3.7 

78 20 3.1 

72 17 2.6 
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Attachment #1 
 
Weekly and Monthly Average Limits based on Chronic Toxicity Criteria (CTC) 
The ammonia limit calculation also warrants evaluation of weekly and monthly average limits based on 
chronic toxicity criteria for ammonia, since those limits relate to the assimilative capacity of the receiving 
water.  
 
Weekly average and monthly average limits for ammonia nitrogen are based on chronic toxicity criteria in 
ch. NR 105, Wis. Adm. Code.  
 
The 30-day chronic toxicity criterion (CTC) for ammonia in waters classified as Warm Water

 is calculated by the following equation, according to subchapter IV of NR 106, Wis. Adm. 
Code. 
 
 CTC = E × {[0.0676 ÷ (1 + 10(7.688  pH))] + [2.912 ÷ (1 + 10(pH  7.688))]} × C 
 Where:  
  pH = the pH (s.u.) of the receiving water,  
  E = 0.854, 
  C = the minimum of 2.85 or 1.45× 10(0.028 × (25  T))  

C = 1.45× 10(0.028 × (25  T))    
   
   
 
  
The 4-day criterion is equal to the 30-day criterion multiplied by 2.5. The 4-day criteria are used in a 
mass-balance equation with the 7- -Q3, if available) to derive weekly average limitations. And the 
30-day criteria are used with the 30- - -
derive monthly average limitations. The stream flow value is further adjusted to temperature; 100% of the 
flow is used if the Tempe

 
 

 
 

These values are shown in the table below, with the resulting 
criteria and effluent limitations. 
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Attachment #1 
Weekly and Monthly Ammonia Nitrogen Limits WWSF 

April May October November 
Effluent Flow Qe (MGD) 0.139 0.135 0.042 0.116 

Background 
Information 

7- 2.63 0.78 0.20 0.45 
30- 0.18 0.18 0.18 0.18 
Ammonia (mg/L) 0.07 0.07 0.06 0.06 
Temperature (°C) 8.9 14.4 10.0 4.4 
pH (s.u.) 7.59 7.72 7.55 7.77 
% of Flow used 25 50 25 25 
Reference Weekly Flow (cfs) 0.658 0.390 0.050 0.113 
Reference Monthly Flow (cfs) 0.045 0.090 0.045 0.045 

Criteria mg/L 

4-day Chronic 
Early Life Stages Present 10.05 8.78 10.48 8.27 
Early Life Stages Absent 14.44 8.82 14.02 13.43 

30-day Chronic 
Early Life Stages Present 4.02 3.51 4.19 3.31 
Early Life Stages Absent 5.78 3.53 5.61 5.37 

Effluent 
Limitations 

mg/L 

Weekly Average 
Early Life Stages Present 57.15 34.02 
Early Life Stages Absent 30.72 26.40 

Monthly Average 
Early Life Stages Present 5.29 5.81 
Early Life Stages Absent 11.58 7.43 

Effluent Data 
The following table evaluates the statistics based upon ammonia data reported from 

, with those results being compared to the calculated limits to determine the need to 
include ammonia limits in the Fenwood Wastewater Treatment Facility permit for the respective month 
ranges. 

Ammonia Nitrogen 
mg/L 

1- 5.80 
4- 3.20 

30- 1.70 
Mean 1.10 
Std 1.20 

Sample size 72 
Range 0.1 - 4.3 

Based on this comparison, there is no reasonable potential for the discharge to exceed any of the 
calculated ammonia nitrogen limits. 
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Attachment #1 
The permit currently has daily maximum limits. Where there are existing ammonia nitrogen limits in the 
permit, the limits must be retained regardless of reasonable potential, consistent with s. NR 106.33(1)(b), 
Wis. Adm. Code:  

(b)  If a permittee is subject to an ammonia limitation in an existing permit, the limitation shall be 
included in any reissued permit. Ammonia limitations shall be included in the permit if the 
permitted facility will be providing treatment for ammonia discharges.  

 
Antidegradation 
The variable daily maximum ammonia nitrogen limit table less restrictive than the table in the current 
permit. Without a demonstration of need for higher limits in accordance with s. NR 207.04, Wis. Adm. 
Code, the current daily maximum limit table must be continued in the reissued permit. 
 
 
Conclusions and Recommendations 
In summary, no changes to the ammonia nitrogen limitations are recommended. The variable daily 
maximum ammonia nitrogen limit table corresponding to effluent pH values should be included the 
reissued permit.   
 
 
 
 

PART   WATER QUALITY-BASED EFFLUENT LIMITATIONS 
FOR BACTERIA 
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Attachment #1 
PART 5 PHOSPHORUS 

Technology-Based Effluent Limit 
Subchapter II of Chapter NR 217, Wis. Adm. Code, requires municipal wastewater treatment facilities 
that discharge greater than 150 pounds of Total Phosphorus per month to comply with a monthly average 
limit of 1.0 mg/L, or an approved 

Because the Fenwood Wastewater Treatment Facility does not currently have an existing technology-
based limit, the need for this limit in the reissued 

Annual Average Mass Total Phosphorus Loading 

Total P (lbs/month) = Monthly average (mg/L) × total flow (MG/month) × 8.34 (lbs/gallon) 
Where total flow is the sum of the actual (not design) flow (in MGD) for that month 

In addition, the need for a WQBEL for phosphorus must be considered. 

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 
(May 2020). The wasteload allocations (WLA) that implement site-specific criteria for Lakes Petenwell, 
Castle Rock, and Wisconsin are found in Appendix K of the Total Maximum Daily Loads for Total 
Phosphorus in the Wisconsin River Basin (WRB TMDL) report dated April 26, 2019 and are expressed as 
maximum annual loads (lbs/year) and maximum daily loads (lbs/day). The WLA that implement 
statewide criteria found in Appendix J of the TMDL report are no longer applicable following approval of 
these site-specific criteria. The daily WLAs in the WRB TMDL equals the annual WLA divided by the 
number of days in the year. Therefore, the daily WLA is an annual average. 

Total Phosphorus Wasteload Allocation: 7 lbs/year (see Appendix K of the TMDL document) 

Because this discharge operates under a fill and draw basis, the TMDL limits are best expressed as a total 
annual discharge limit. This limit should be set equal to the wasteload allocation of 7 lbs/year. 
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Attachment #1 

Conclusions: 
In summary, the following limits are recommended by this evaluation: 

Annual Total Phosphorus mass limit of 7 lbs/year 
Monthly average Total Phosphorus concentration limit of 1.2 mg/L 

PART 6 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 May 2019 to December 2023. 

Monthly Temperature Effluent Data & Limits 

Month 

Representative Highest 
Monthly Effluent 

Temperature 

Weekly Daily 
Maximum Maximum 

(°F) (°F) 

Calculated Effluent 
Limit 

Weekly Daily 
Average Maximum 
Effluent Effluent 

Limitation Limitation 

(°F) (°F) 

APR 
MAY 
OCT 
NOV 

69 72 

40 41 

76 118 

59 113 
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Attachment #1 

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 

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 

Comparing the representative highest effluent temperature to the calculated effluent limits determines the 
reasonable potential of exceeding the effluent limits. Although effluent temperature data is not available 
for April and October, based on data from May and November and the >120 day detention time, there is 
no reasonable potential for these limits to be exceeded. Therefore, temperature limits and monitoring 
are not recommended. 

PART 7 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). 

Guidance in Chapter 1.11 of the WET Guidance Document (WET Testing of Minor Municipal 
Discharges) was consulted. This is a minor municipal discharge (< 1.0 MGD) comprised solely of 
domestic wastewater, with no history of WET failures and no toxic compounds detected at levels of 
concern. No WET testing is recommended at this time because of the low risk in effluent toxicity.. 
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SECTION I — INTRODUCTION 

EXECUTIVE SUMMARY 

The Village of Fenwood has developed a Water Quality Trading Plan to comply with the 
phosphorus discharge limit requirements of the Wisconsin Pollutant Discharge Elimination 
System (WPDES) Permit No. WI-0031411-09-0. The Village has contracted with a landowner 
with cropland located along Fenwood Creek within the northern extents of the village boundary 
to generate phosphorus credits. Specifically, the twenty acres of cropland in the Village will be 
converted to permanent grass/hay cover to generate phosphorus credits. See Figure 1 for 
location of the Village of Fenwood and the Russel Kraft property. 

A Notice of Intent to Conduct Water Quality Trading (WQT) dated December 14, 2021, is 
included in Appendix A. 

The Water Quality Trading Plan checklist is in Appendix B. 

On an annual basis, over the last eight (8) years, the Village of Fenwood has discharged an 
average of 19 pounds per year of phosphorus. See Appendix H and WWTF Optimization Plan -
2020. The discharge rate varies from a low of 9 pounds per year to a maximum of 31 pounds 
per year. The WPDES Permit limits the Village’s phosphorus discharge to Fenwood Creek to 
approximately 7 pounds per year. For planning purposes, the Village proposes to potentially 
reduce 32-pounds/year of phosphorus (31 lbs./yr. -7 lbs./yr.) X 1.2) by Water Quality Trading. 
Upon approval of this Water Quality Trading Plan, the Village will exercise their option to enter 
WQT with Russel Kraft to generate approximately 32.0 pounds of phosphorus credits annually 
for the Village. 

Figure 1 - Boundary of the Village of Fenwood and location of Kraft property 
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BACKGROUND AND WQT NEEDS 

The Village of Fenwood owns and operates a municipal Wastewater Treatment Facility 
(WWTF). This WWTF isauthorized tooperate by the DNRunder itscurrent WPDES Permit, No. WI-
0031411-08-0 which is due to expire March 31, 2024. 

The Village of Fenwood has 158 people according to the 2020 census. Fenwood owns and 

operates almost 2 miles of sanitary sewer collection system consisting of nearly 8,700 lineal 
feet of gravity sewer main and approximately 1,659 lineal feet of four (4) inch diameter force 
main. Nearly 84% of the Village’s sewer collection system is composed of components greater 
than 25-years old. This includes the gravity lines that were originally installed in 1975. 

The Village of Fenwood’s WWTF discharges directly into Fenwood Creek which discharges into 
the Lower Big Eau Pleine River (LBEP). The Lower Big Eau Pleine River receives wastewater 
effluent from Fenwood, WI and Stratford, WI as well as agricultural runoff (such as manure 
discharges and soil erosion contributions). There are several non-metallic mining operations 
present in the LBEP Watershed. 

Soil maps from the Natural Resources Conservation Service (NRCS) indicate that soils near 
Fenwood include the Loyal, Fordum, Marshfield, Withee, and Fenwood-Rozellville Point series. 
The soil consists of silty loams and gravel, with slopes ranging from flat to 6 percent. 
See Figure 2 (Source – Wastewater Treatment Facility Optimization Plan – Fenwood – 2020). 

Figure 2 – Village of Fenwood Area Soil Map 
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The existing WWTF was constructed in 1975 and functions to treat its wastewater with a three-
stage stabilization pond. Other than a phosphorus reduction strategy, no upgrades or increased 
capacity is required. The WWTF is designed with a 15,000 gallons per day (GPD) influent flow 
rate. Currently, the sanitary system flow rate averages approximately 8,000 GPD. Effluent from 
the stabilization pond is discharged twice per year, in May and November on a fill and draw 
basis to Fenwood Creek. There are no expected or planned changes in the effluent quality or 
flows during the next WPDES permit period. 

The outfall is in HUC 070700021602. See Figure 3 for location of stabilization ponds and outfall 
into the Fenwood Creek (Source – Wastewater Treatment Facility Optimization Plan – 2020). 

Figure 3 – Village of Fenwood boundary and wastewater ponds/outfall location 

The management of the Village’s WWTF has consistently met prescribed effluent limits and is in 
substantial compliance with current WPDES Permit effluent limits. The proposed Total 
Maximum Daily Load (TMDL) limit of seven (7) pounds/year (equivalent to 0.287 mg/l) will be in 
effect if WQT is not utilized. The phosphorus currently contained in the effluent is averaging 

0.78 mg/l (19 lbs./yr.). The new limit is 7 lbs./yr. Table 1 shows phosphorus reduction 
requirements for proposed phosphorus reduction alternatives. 

Table 1. Total Phosphorus Reduction Required 
Phosphorus Design 

Effluent at 0.78 mg/L 19 pounds/year 

Effluent at 0.287 mg/L 7 pounds/year 

Removal mass to meet .287 mg/L 12 pounds/day 

Source - Wastewater Treatment Facility Optimization Plan – Fenwood – March 31, 2020. 
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Since the WPDES permit will only allow seven (7) pounds of phosphorous to be discharged to 
Fenwood Creek on an annual basis, and the WWTF has discharged a maximum 31 pounds, all 
exceedances must be eliminated. Water Quality Trading (WQT) will be used as the method to 
comply with the required phosphorous effluent limits at the outfall to Fenwood Creek. 

WATERSHED CHARACTERISTICS: SEDIMENT AND PHOSPORUS DELIVERY 

In 2015, the Wisconsin Department of Natural Resources (WDNR) determined that the current 
estimated phosphorus concentration (expressed as the flow-weighted mean) for Fenwood 
Creek was 187 micrograms per liter. Furthermore, DNR staff estimated that a 45% reduction in 
the flow-weighted mean concentration is needed to reach median concentration of 75 
micrograms per liter, the water quality goal for Fenwood Creek. Figure 4 shows the location of 
the Fenwood Creek watershed within the Upper Big Eau Pleine (UBEP) River watershed. 

Figure 4: Big Eau Pleine River Watershed (Blue Highlight) and Fenwood Creek Watershed 
(Yellow Highlight) – HUC 12 

Currently, Marathon County and the WDNR are pursuing an interim in-stream concentration 
reduction goal of 45%. Marathon County’s efforts will focus on reducing phosphorus and 
sediment delivery from farmsteads and cropland by 45%. The Village of Fenwood Water Quality 
Trading (WQT) Plan is developed to be consistent and supportive of the Marathon County – 
DNR phosphorus reduction strategy. 
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SnapPlus (Soil Nutrient Application Planner) is Wisconsin’s nutrient management planning 
software. SnapPlus provides Wisconsin farmers with a tool for protecting soil and water quality. 
Specifically, the SNAP+ model predicts phosphorus delivered from cropland to stream. 
However, the model cannot be directly compared with the measured in-stream phosphorus 
concentration and loading in the watershed. 

Marathon County utilized the SNAP+ model (cropland) and BARNY model (animal feedlot 
delivery) to establish the “baseline” values for cropland and farmstead phosphorus contributions 
that reflect current agricultural practices within the watershed. The SNAP+ model was also used 
to assess the reductions of phosphorus and soil sediment loading after the implementation of 
best management practices. 

For this Village of Fenwood WQT Plan, the SNAP+ model (Matt Luther, CCA) was used to 
determine the “baseline” phosphorus discharge from the cropland controlled by Russel Kraft (20 
acres), as well as the phosphorus reduction (pounds/acres) resulting from the establishment of 
permanent vegetated cover. Furthermore, the Natural Resources Conservation Service (NRCS) 
Gully Erosion Calculation Spreadsheet (2015) was used to estimate the reduction of soil erosion 
and phosphorus losses resulting from the best management practices. 

See Appendix C for calculations, cropping inputs, and Potential Tradeable Phosphorus (PTP) 
model estimates used to generate phosphorus credits. 

BASELINE CROPLAND PHOSPHORUS CONTRIBUTIONS – FENWOOD CREEK 
WATERSHED 

The SNAP+ model was used to model Fenwood Creek watershed average cropland 
phosphorus loss (pounds/acre) and soil erosion rates (tons/acre/year) by incorporating the 
following variables provided in the WIDNR Wisconsin River Basin SWAT model and Revised 
Universal Soil Loss Equation (RUSLE): 

1. Cropping rotations: 
a. Dairy forage rotation (60% of cropland acres), and 
b. Cash commodity rotation (40% of cropland acres) 

2. Predominant soil types for cropland 
3. Average soil slope steepness and slope lengths for cropland 
4. Current conservation management practices 
5. Current tillage management practices 

Table 2 shows the contribution comparisons between representative commodity and dairy 
cropping scenarios relative to phosphorus index and soil erosion rate values. 
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Table 2: Baseline Phosphorus Index and Soil Erosion Rates for Fenwood Creek 

Rotation Phosphorus Index Soil Erosion Rate 

Average Dairy (60%) 5.6 3.0 

Commodity Crop (40%) * 3.5 3.2 

Watershed Average 4.8 3.1* 

*The Kraft cropland has a baseline rotation of cash commodity of corn and beans 

MANAGEMENT PRACTICES – TARGETING HIGH RISK SITES 

Disproportionality is a watershed planning concept that states that a few cropland acres or 
livestock facilities produce the largest percentage of the water quality degradation in a 
watershed. Furthermore, research has evaluated the following: 

1. The application of the universal soil loss equation (USLE) in the Big Eau Pleine River 
watershed showed the USLE significantly underestimates soil loss by not accounting for 
ephemeral and snowmelt erosion, and 

2. As slope steepness increases (doubles) the erosion rate increases 250%. 

Because of long slopes and fine textured soils, Marathon County has defined the focus of 
disproportionality on cropland in the Fenwood Creek watershed as follows: 

Cropland field slopes greater than 3%, 
Slope lengths over 200 ft., and 
Fenwood, Withee and Marathon soil types 

For the Village of Fenwood Water Quality Trading Plan, the Russel Kraft cropland field has 
slopes lengths between 250 – 400 feet. The soils mapping unit on the cropland is a Withee silt 
loam on a 2-3 percent slope. This cropland, which lies along surface drainage conveyances and 
Fenwood Creek, represents high risk fields for discharge of soil sediment and phosphorus. 
See the SNAP+ estimates of phosphorus loss in Appendix C. 

The primary strategies to generate phosphorus credits will be to retire the cropland from a 
commodity crop rotation of corn and soybeans and convert the cropland to a permanent grass-
sod cover. 

Consistent with the Marathon County Fenwood Creek Water Plan (2016), the greatest benefit to 
the water quality and soil health of the watershed is to add vegetated cover or residue cover to 
the cropland during spring and fall. To that end, the Village of Fenwood and Russel Kraft will 
permanently cover the cropland with vegetated cover per the following USDA – NRCS 
Technical Standards: 
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Critical Area Planting – Code 342. The purpose is to establish permanent vegetation 
of high erosion rates. The practice is most applicable to the ephemeral gully sites 
with the cropland physical, chemical (fertility), and biological conditions have been 
negatively impacted and a suitable seedbed must be repaired. 
Conservation Cover – Code 327. The purpose is to establish permanent vegetative 
cover to the twenty acres of cropland for the purpose of improving water quality, 
enhance wildlife habitat, and reduce soil sedimentation. 

See Appendix F for USDA-Natural Resource Conservation Service (NRCS) technical standards. 
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SECTION II — WATER QUALITY TRADING 

PURPOSE 

This Water Quality Trading Plan for phosphorus will be used by the Village of Fenwood to 
comply with the future WPDES permit requirements for effluent phosphorus. The TMDL 
phosphorus in-stream criteria for Fenwood Creek is 75 micrograms per liter. The Village will 
continue to discharge to Fenwood Creek but will offset the discharge exceedances for 
phosphorus at the outfall by crediting the nonpoint discharge phosphorus runoff reductions from 
an agricultural property currently owned by Russel Kraft. The agricultural practices on the 
cropland will be transitioned from commodity cropping to permanent grassland. 

The cropland was modeled using the Snap+ model. With all croplands, a “baseline” phosphorus 
delivery scenario was calculated utilizing the farm’s current management system. Additionally, 
the farm’s cropland phosphorus delivery was calculated after establishing a prescribed best 
management cropping practice (C-factor). 

In summary, the average annual Potential Tradeable Phosphorus (PTP) for the Kraft cropland is 
approximately 29.2 pounds. An additional, 18.5 pounds of phosphorus loss is removed from the 
cropland system through the treatment and elimination of chronic ephemeral erosion concerns. 
See Appendix C. 

LOCATION OF VILLAGE OF FENWOOD AND CROPLAND 

1. Location of Village Outfall: The Village of Fenwood discharges from its WWTF outfall to 
Fenwood Creek at approximate latitude 45.511580, longitude 90.70847°. The discharge 
point is in HUC 12 – 070700021602. 
TMDL sub-basin – 90. 

2. Russel Kraft –- Location of Agricultural Property: The property generating the 
phosphorus credits is located upstream of the Village of Fenwood outfall in the same 
HUC 12 watershed. The property also discharges to Fenwood Creek at the northern 
most point within the village boundaries. Figure 4 shows the drainage area of the 
Fenwood Creek watershed. Photo 1 shows the Fenwood Creek segment adjacent to the 
Kraft property. The agricultural property is in NE 1/4 of the NW 1/4, Section 34, T.28N.-
R.4E., Town of Wien, Village of Fenwood, Marathon County. 

PIN – Russel and Brianna Kraft: 12628043429999. 
TMDL sub-basin – 90. 
Baseline TP loss – 3.10 pounds/acre/year. 
TMDL percent reduction – 84% 
Rounded TP Credit Threshold – 0.50 pounds/acre/year (16% of 3.10 baseline TP loss) 
Interim Floor – 0.8 lbs./acre/year. 
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Photo 1 - View of Fenwood Creek at NW corner of Kraft property 

EXISTING CROPLAND CONDITIONS 

A. Kraft Cropland. The cropland has been under the management of R. Kraft since 2016. The 
primary crops grown are corn grain and soybeans. Spring tillage is performed to create the 
seed bed for the crop. The most recent soil samples were collected in November 2019 to be 
compliant with nutrient management best management practices. The soil test phosphorus 
is 48 ppm. For the WQT program, twenty (20) acres will be contracted for cropland 
conversion to permanent vegetative cover. See photo 2. 

Photo 2 - View of soybean field/cropland (2020). The view is from County Hwy M looking South. 
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The Kraft cropland field does not have any tile drainage lines. The typical fertilizer applications 
for the cropland with the crop rotation identified is as follows: 

Commercial starter fertilizer 200 lb. per acre of 9-20-30 
Commercial fertilizer 100 lb. per acre of 46-0-0 

In the north one-half of the cropland field there is a chronic ephemeral erosion condition evident. 
The NRCS Gully Erosion Calculation Spreadsheet was used to determine the sediment and 
phosphorus loss from this concentrated flow condition. See Appendix C. The channel length is 
greater than 550 ft long, 4 inches deep, and 6-12 ft wide on channel top. (See Photos 3 and 4.) 

Photo 3 - Ephemeral erosion channel 

Photo 4 - Kraft cropland boundary and ephemeral erosion location 
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PROPOSED OPERATING CONDITONS OF THE FARM 

The entire farm cropland and pastures were frost-seeded to permanent grass cover in the spring of 
2022. See Appendices E and F for specific implementation requirements and certification. 

Soilpreparation:Thefields werenot disturbed by tillage prior to seeding. The seedbed 
preparation required some fertilization. After the grass and vegetation were established, no 
manure or commercial fertilizer were added. 

Seeding Specifications: The landowner followed seeding recommendations relative to plant 
species and rates found in USDA – Technical Standard 327 and 342. Seeding year 2022. 
“Cave-N-Rock” switchgrass was planted at 6-8 pounds per acre. 

Schedule of Implementation: The entire 20 acres of cropland were implemented to permanent 
vegetation in 2022. The credits were generated and available for trading in the fall of 2022. 

TRADEABLE PHOSPHORUS 

The partnership between the Village of Fenwood and Russel Kraft is a “point to nonpoint” trace 
arrangement where the credit generator (Kraft) is “upstream” of the Village. Additionally, the 
trade was facilitated by a third party (Andy Johnson) who brokered the phosphorus credits and 
facilitated the agronomic assessments. 

The partnership established between the Village of Fenwood, Russel Kraft, and Andy Johnson 
in 2021 remains in place for the upcoming WPDES permit cycle. See Appendix D for details. 

The Potentially Tradeable Phosphorus values generated through SNAP+ modeling does not 
reflect the trade ratios. The trade ratio is applied to determine the phosphorus credits available 
resulting from changes in management practices. 

Trade Ratio Factors 
1. Delivery – N/A. The delivery factor is reflected in the credit threshold. Value 0. 
2. Downstream – N/A. Credit generator and user within same HUC-12 and upstream of 

the Village of Fenwood. Value 0 
3. Equivalency – N/A. The equivalency factor is not necessary since the trade is for TP 

credits. Value 0. 
4. Uncertainty – The conversation cover (switchgrass) and critical area planting practices 

will address pollutant loads through a full range of hydrologic conditions and 
effectively mitigate pollutant delivery. Whole Field Management. Value -1. 

5. Habitat Adjustment – N/A no habitat work 

The maximum allowed trade ratio from a nonpoint source to a point source is 1.2:1. Therefore, a 
1.2:1 trade ratio will be applied between the Kraft cropland and the Village of Fenwood WWTF. 
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Phosphorus Credit Generation. Credits are calculated as the difference between phosphorus lost 
under current “baseline” practices and phosphorus lost under the proposed best management 
practices. The credits are calculated on an annual basis. Tables 3 and 4 below show the trade 
rates per field beginning in 2022 and extending to 2029. 

In summary, the average annual Potential Tradeable Phosphorus (PTP) for the Kraft cropland is 
29.2 pounds of phosphorus. An additional, 18.5 pounds of phosphorus loss is corrected with the 
treatment and elimination of chronic ephemeral erosion concerns. See Photo 4 and Appendix C 
for specific calculations and variables. Note that the trading ratios of credits generated via the 
SNAP+ model (sheet erosion) and the NRCS gully erosion spreadsheet (ephemeral losses) will 
have differing trading ratios. 

Table 3. Comparison of Baseline and Reduction Reports 

Scenario 

PTP – 
Baseline 

PTP – BMP 

Unit 

lbs./field 

lbs./field 

Acres 

20 

20 

PTP 
2022 

47 

26 

PTP 
2023 

31 

6 

PTP 
2024 

45 

6 

PTP 
2025 

30 

5 

PTP 
2026 

44 

5 

PTP 
2027 

29 

5 

PTP 
2028 

42 

5 

PTP 
2029 

28 

5 

Rotational 
Average 

37.0 

7.8 

Phosphorus 
Reduction 

lbs./field 20 21 25 40 25 39 24 37 23 29.2 

Table 4. Phosphorus Credit Generation Summary 

Trade Ratio 1.2 

TMDL 
Subbasin 

90 

Credit 
Threshold 

10.0 lbs./field/year – (0.5 lbs./acre/year x 20 acres) 

Interim Floor 16.0 lbs./field/year - (0.8 lbs./acre/year x 20 acres) 

Baseline 
Average (2022-
2029) 

37.0lbs./field/year 

BMP Average 
(2022-2029) 

7.8 lbs./field/year 

Long Term 
Credit 

2.2 lbs./field/year 
Credit threshold (10 lbs.) – BMP Average (7.8 lbs.) 

Trade Ratio adjusted credit. 
1.8 lbs./field/year 
(2.2 lbs./field/year/1.2) 

Interim Credit 
27.0 lbs./field/year 
Rot. Average Reduction (29.2 lbs.) – LT credits 
(2.2(lbs./year) 

Trade Ratio adjusted credit. 
22.5 lbs./field/year 
(27.0 lbs./field/year/1.2) 

Full Credit 24.3 lbs./field/year 

See Appendix C for SNAP+ Raw Data and Reference Documents 
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Table 5. Ephemeral Erosion Reduction Trade Report 

Trade Ratio 2.0 

TMDL Subbasin 90 

WI River TMDL 
Reduction 
Criteria 

84 % 

Baseline 
Loading 

18.5 lbs./field/year 

BMP 0 lbs./field/year 

Long Term 
Credit 

1.5.lbs/field/year 
(Full credit (9.2 lbs.) x 16% reduction 
criteria) 

Trade Ratio adjusted credit. 
1.5 lbs./field/year 

Interim Credit 
7.8 lbs./field/year 
(Full credit (9.2 lbs.) x 84% reduction 
criteria) 

Trade Ratio adjusted credit. 
7.8 lbs./field/year 

Full Credit 
9.3 lbs./field/year 
(Baseline loading/trading Ratio (2) 

9.3 lbs./field/year 

See Appendix C for NRCS Gully Erosion Calculation Spreadsheet Raw Data and Reference 
Documents 
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SECTION 3 – WQT ADMINISTRATION AND REPORTING 

In Appendix D, the two parties to the WQT contract have outlined the specifics of the WQT 
administration relative to credit generation, best management practice verification, reporting 
responsibilities, and payment. The contract duration is twenty (20) years. Specific administrative 
responsibilities will include the following: 

1. Management Practice – Credit Generation Registration 
Submit the following to the DNR to register that the management practices have been 
installed (2022): 

Date of contract 

Date corrective measures have been completed. 

Date of seeding. 

Date of 90% ground cover and photo verification. 

Date of nurse crop harvest. 

Date and photos of permanent seeding upon regrowth. 

Report any deviation of the applied practices as outlined in the WQT plan and any 
seeding failures that will need to be reseeded prior to the close of the first growing 
season. 

2. Bi-annual Reporting. Twice a year the Village shall report that the management practices 
installed are being maintained in a manner consistent with the WQT plan. This will be 
done by making a statement, as a comment, on the monthly discharge report certifying 
that management practices established are in good condition and properly maintained. 

3. Annual Reporting. The Village will file an annual report to the DNR of the status of 
management practices and provide an update of the overall trading project. The content of 
the annual report will include: 

Verification that the site inspection has occurred. 

Summary of site inspection findings. 

Identification of noncompliance or failure to followany of the terms orconditions of the 
trading plan that have not been previously reported. 

Any application of nutrients and a copy of the soil test recommending that application 
At least 1 photo of the permanent vegetative cover, indicating condition. 

A summary of credits used each month over the calendar year. 

Note: See Appendix G – Practice Registration and Annual Trade Certification for set of 
completed reporting documents for Water Quality Trading activity in YR 2022. 

Notification ofProblemswith Permanent Grass Cover.The Village shall notify the DNRwithin seven 
(7) days of becoming aware that the phosphorus reduction credits used by the Village are not 
being generated as approved in the WQT plan. The Village will work to restore the vegetative 
cover and update the DNR on the progress. 
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DNR RIGHT OF ENTRY 

The Village of Fenwood and the landowner grants to the DNR the right to inspect the permanent 
grass cover management and cover crop practices throughout the term of the WQT plan for the 
purpose of verifying that the WQT plan is being implemented. 

COMPLIANCE WITH THE WATER QUALITY TRADING CHECKLIST 

The Village of Fenwood Water Quality Trading Plan complies with the Water Quality Trading 
Checklist contained within the WDNR’s guidance document entitled Implementing WQT in 
WPDES Permits. 

See Appendix B for the checklist. 

Certification of The Water Quality Trading Plan 

The undersigned hereby certify that this Village of Fenwood Water Quality Trading Plan is 

accurate and correct to the best of my knowledge and belief. 

Village of Fenwood 

Chris Furger - Public Works Date — January 23, 2024 

Project Consultant — WQT Plan 

Date – January 29, 2024 Andy Johnson 
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APPENDIX A 

NOTICE OF INTENT TO CONDUCT WATER QUALITY TRADING 
(Form 3400-206) 



      This page left intentionally blank. 







  

   

APPENDIX B 

WATER QUALITY TRADING CHECKLIST 
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Appendix B 

Compliance with Water Quality Trading Checklist 

The Village of Fenwood Water Quality Trading Plan complies with the Water Quality Trading Checklist 
contained within the WDNR’s guidance document entitled “Implementing WQT in WPDES Permits”. This 
plan complies with requirements for Credit Source. 

Checklist 3400-207 

WI Content of WQT Plan 
Table 5 – Content of WQT Plan (WDNR Guidance) Page 

Permitee’s/Credit Buyer’s WPDES permit Number – No. 0031411-08-0 Cover, 1-2 

Permitee’s/Credit Buyer’s Contact Information Appendices A and D 

Pollutant for which credits will be generated – phosphorus 1 and 11-12 

Number of Credits available from management practice (farm owner) – > 33 pounds 
11-12, 

Appendix C 

Certification that the content of trading application is accurate and correct 15 

Signature and date of Permittee’s authorized representative Appendix D, 15 

Location where credits will be generated 1 (Fig 1) and 8 

Identification of management practices to be used to generate credits – Critical area 
seeding, and permanent vegetation 

11 and Appendix C 

Duration of agreement – Buyer-Seller contract – 20 years 14 and Appendix D 

Schedule of BMP implementation – Initiated Spring 2022 
12 

Appendices C1 and D 

Operation and Maintenance Plan for each BMP Appendix E 

Date when credits become available for each BMP 
11-12 

Appendix C 

Models used to derive credits 
8, 12 

Appendix C 

Application of trading ratio for each BMP 11-13 



        INSERT WQT CHECKLIST HERE – ONLY 1 PAGE 
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APPENDIX C 

SOIL AND PHOSPHORUS DELIVERY MODELING 
SNAP+ Calculation for Russel Kraft Property 

NRCS Gully Erosion Calculation Spreadsheet 

Kraft – Field 1 – Raw Data SNAP+ 

2022 Credit Verification Documentation 
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INSERT NRCS GULLY EROSION CALCULATION 
SPREADSHEET HERE – ONLY 1 PAGE 
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VILLAGE AND FARM CONTRACT / AGREEMENT 
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APPENDIX E 

327 – CONSERVATION COVERED IMPLEMENTATION 
REQUIREMENTS 
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APPENDIX F 

USDA – NRCS TECHNICAL STANDARDS 
NRCS Conservation Practice Standards – Conservation Cover – Code 327 
NRCS Conservation Practice Standards – Critical Area Planting – Code 
342 
NRCS Conservation Practice Standards – Cover Crop – Code 340 
WI Agronomy Technical Note No. 6 
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340 -

NATURAL RESOURCES CONSERVATION SERVICE 

CONSERVATION PRACTICE STANDARD 

COVER CROP 
CODE 340 

(Acre) 

I. DEFINITION 2. Non-certified seed can be used. At 
a minimum, cover crop seed must be Grasses, small grains, legumes, forbs, and/or other 
85 percent germination. herbaceous plants established for seasonal cover 

and conservation purposes. 3. Select species and planting dates 
that will not compete with the 

II. PURPOSE production crop yield or harvest. 

This practice may be applied as part of a 4. The cover crop plant species 
conservation management system to support one selected will be compatible with the 
or more of the following purposes: current cropping system, previously 

applied herbicides, nutrient and � Improve soil health and condition 
pest management plans and other � Improve soil structure/biodiversity 
components of the conversation plan. 

� Increase soil organic matter 
5. Cover crops shall meet the grower�s � Manage excess nutrients in the soil 

objective and follow termination � Minimize and reduce soil compaction 
guidance in Wisconsin Agronomy 

� Promote biological nitrogen fixation Technical Note 7 Cover and Green 
� Reduce wind abrasion damage Manure Crops. 
� Provide supplemental forage 

6. Do not burn cover crop residue. 
� Reduce particle emissions 

7. When grazing or haying a cover crop � Reduce water and wind erosion 
follow pesticide label restrictions � Soil moisture management 
Grazing or haying of the cover 

� Suppress weeds and break pest cycles crop shall not compromise the 
performance of the crop to meet III. CONDITIONS WHERE PRACTICE APPLIES 
conservation purposes. 

This practice applies on all lands requiring 
8. Soil testing and nutrient seasonal vegetative cover for natural resource 

applications are not required for the protection or improvement. 
establishment of cover crops. 

IV. CRITERIA B. Additional Criteria To Reduce Erosion 
A. General Criteria Applicable To All From Wind And Water 

Purposes 1. Time cover crop establishment in 
1. Plant species, seedbed preparation, conjunction with other practices 

seeding rates, seeding dates, so that the soil will be adequately 
seeding depths, fertility requirements, protected during the critical erosion 
and planting methods will be period(s). 
consistent with Wisconsin Agronomy 2. Select plants that have the physical 
Technical Note 7, �Cover and Green characteristics necessary to produce 
Manure Crops�. Soil and site adequate root structure and protect 
conditions will be evaluated. the soil during critical periods. 

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the NRCS,WI 
current version of this standard, download it from the electronic Field Office Technical Guide, or contact the NRCS August 2015 
State Office or the Wisconsin Land and Water Conservation Association Office at (608) 441-2677 



  

  
 

 

 

      
     

     
     

       
 

      
     

  

       
      

      
      

  

      
    

     
     

      
    

        
      

       
     

     
       

       
 

      
    

   

       
    
     

   

       
      

      
      
      

     

      
     

     
     

 

      
      

    

     
     

     
      

      
      

    
 

      
      

   

     
     

      
    
    

 

     
     

  

       
     

    
     

    

      
    

    
   

       
    

       
   

       
      

      
 

       
   

       
    
     

     
    
    

      
     

    

340 -

3. Use the current erosion prediction 
technology (RUSLE2 or WEPS) to 
determine the amount of surface 
and/or canopy cover needed from 
the cover crop to achieve the erosion 
objective. 

C. Additional Criteria to Maintain or 
Increase Soil Health and Organic 
Matter Content 

1. Cover crop species will be selected 
on the basis of producing higher 
volumes of organic material and root 
mass to maintain or increase soil 
organic matter. 

2. The planned crop rotation, including 
the cover crop management 
activities, will score a Soil 
Conditioning Index (SCI) value > 
0, as determined using the current 
approved NRCS SCI procedure. 

3. The cover crop shall be planted as 
early as possible and be terminated 
as late as practical for the producer�s 
cropping system to maximize and 
plant biomass production. Allow time 
to prepare the field for planting the 
next crop, and to avoid soil moisture 
depletion. 

D. Additional Criteria To Reduce Water 
Quality Degradation By Utilizing 
Excessive Soil Nutrients 

1. Cover crops will be established and 
actively growing before expected 
periods of high precipitation can 
cause nutrient leaching. 

2. Cover crop species shall be selected 
for their ability to adsorb large 
amounts of nutrients from the rooting 
profile of the soil. Use fibrous-rooted 
cereal grains or grasses to maximize 
the utilization of excess nitrogen. 

3. Cover crops harvested for feed 
(hay/balage) shall be suitable for 
the planned livestock, and capable 
of removing the excess nutrients 
present. 

4. The above ground biomass shall 
be removed from the field when 
maximum nutrient removal efficiency 

is required. Cover crop termination 
method and timing shall be 
determined based on the objectives 
for managing nutrients in the soil 
profile. Terminate the cover crop as 
late as practical to maximize plant 
biomass production and nutrient 
uptake. 

5. Deep-rooted cover crops shall be 
used to extract excessive nutrients in 
the soil profile. 

6. Nitrogen credits from legume 
cover crops shall be accounted 
for in the following crop year 
nutrient management plan using 
current University of Wisconsin 
recommendations. 

E. Additional Criteria To Suppress 
Excessive Weed Pressures And Break 
Pest Cycles 

1. Select cover crops for their life 
cycles, growth habits, and other 
biological, chemical or physical 
characteristics to provide one or 
more of the following: 

� Suppress or compete with weeds 
such as Allelophatic (chemically 
suppress), compete for light, 
moisture, and/or nutrients. 

� Break pest life cycles or suppress 
plant pests or pathogens. 

� Provide food or habitat for natural 
enemies of pests. 

2. Select cover crop species that do 
not harbor pests or diseases known 
to affect subsequent crops in the 
rotation. 

F. Additional Criteria To Improve Soil 
Moisture Use Efficiency 

1. In areas of limited soil moisture, 
terminate sufficiently early to 
conserve soil moisture for the 
subsequent crop. Utilize the NRCS 
Cover Crop Termination Guidelines 
found in Wisconsin Agronomic 
Technical Note 7, �Cover and Green 
Manure Crops� to determine the 
appropriate timing for termination. 

NRCS, WI 
August 



 
 

  
 

 

      
       

      
 

       
      

       
  

      
 

       
       

     
     

     
 

 
  

        
      

     

      
     
     

 

      
    

        
     

       
      

     
     

      
    

    
      

     
 

     
       

  

      
     
     

       
     

    

       
      

    
      

       

       
     

     
     

       
     

       
   

       
     

      
      
   

        
     

      
      

      
     

     
       

      
      

 

      
     

     
     

     
     

     
     

    
    

       
     

    
      
      

   

     
     

       
     

      

2. Cover crops established for moisture 
conservation shall be left on the soil 
surface until the subsequent crop is 
planted. 

3. In areas of potential excess soil 
moisture, allow the cover crop to 
grow as long as possible to soil 
moisture removal. 

G. Additional Criteria to Minimize Soil 
Compaction 

1. Select cover crop species that have 
the ability to root deeply and capacity 
to penetrate or prevent compacted 
layers, increase soil organic matter, 
improve soil structure and increase 
infiltration. 

V. CONSIDERATIONS 

1. Plant cover crops in a timely matter 
and when there is adequate moisture 
to establish a good stand. 

2. When applicable, ensure cover crops 
are managed and are compatible 
with the client�s crop insurance 
criteria. 

3. Optimal cover crop benefits are 
usually accomplished when the 
plant density is at least 25 stems per 
square foot; the combined canopy 
and surface cover is at least 80 
percent, and the above ground (dry 
weight) biomass production is at 
least 2700 pounds per acre. 

4. Higher density cover crop stands 
promote rapid canopy closure 
and greater weed suppression. 
Increased seeding rates (1.5 to 2 
times normal) can improve weed 
competitiveness. 

5. Consider designing cover crop 
mixtures with at least one grass and 
one legume. 

6. Consider that grasses utilizeprimarily 
soil nitrogen, and legumes utilize 
both soil nitrogen and phosphorus. 

7. Consider the use of cover crops 
to improve site conditions for 
establishment of perennial species. 

340 -

8. Consider the risk for seed produced 
by cover crops to provide weed 
competition to subsequent crops. 
Termination of covers may need to 
be done timely to avoid this risk. 

9. Consider the use of plant species 
that may attract beneficial pollinators. 
Refer to Wisconsin Biology Technical 
Note 8, �Pollinator Biology and 
Habitat� for a list of diverse legumes 
and other forbs that promote 
pollinator habitat that can be used in 
cover crop mixes. 

10. Consider the benefits of cover crop 
species with desired forage traits, 
and palatable to livestock, that will 
not interfere with the production of 
the subsequent crop. 

11. Select a mixture of two or more 
cover crop species from different 
plant families to achieve one or 
more of the following: (1) species 
mix with different maturity dates, (2) 
attract beneficial insects, (3) attract 
pollinators, (4) increase soil biological 
diversity, (5) serve as a trap crop 
for insect pests, or (6) provide 
food and cover for wildlife habitat 
management. 

12. Plant legumes or mixtures of 
legumes with grasses, with other 
forbs to achieve biological nitrogen 
fixation. Select cover crop mixture, 
timing, and method of termination 
that will maximize efficiency of 
nitrogen utilization by the following 
crop. Use University of Wisconsin 
recommended to capture nitrogen 
credits from the legume. 

13. Time the termination of cover crops 
to meet nutrient release goals. 
Termination at early vegetative 
stages may cause a more rapid 
release compared to termination at a 
more mature stage. 

A. Additional Considerations to Reduce 
Erosion by Wind or Water 

1. To reduce erosion, best results are 
achieved when the combined canopy 
and surface residue cover attains 90 

NRCS, 
WI 
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percent or greater during the period 
of potentially erosive wind or rainfall. 

B. Additional Considerations to Reduce 
Water Quality Degradation by Utilizing 
Excessive Soil Nutrients 

1. Use deep-rooted species to 
maximize nutrient recovery. 

2. When appropriate for the crop 
production system, mowing certain 
grass cover crops (e.g., sorghum-
sudan grass, pearl millet) prior to 
heading and allowing the cover crop 
to regrow can enhance rooting depth 
and density, thereby increasing their 
subsoiling and nutrient-recycling 
efficiency. 

C. Additional Considerations to Increase 
Soil Health and Organic Matter 
Content 

1. Increase the diversity of cover crops 
(e.g., mixtures of several plant 
species) to promote a wider diversity 
of soil organisms, and thereby 
promote increased soil organic 
matter. 

2. Plant legumes or mixtures of 
legumes with grasses, with other 
forbs to provide nitrogen through 
biological nitrogen fixation. 

3. Legumes add the most plant-
available N if terminated when about 
30 percent of the crop is in bloom. 

VI. PLANS AND SPECIFICATIONS 

Plans and specifications will be prepared for each 
field according to planning criteria. Plans for the 
establishment of cover crops shall include: 

� Field number and acres, 
� Species of plant(s) to be established, 
� Seeding rates, 
� Seeding dates, 
� Establishment procedure, 
� Rates, timing and forms of nutrient application 

(if needed), 
� Dates and method of cover crop termination, 
� Other information pertinent to establishingand 

managing the cover crop such as specifics for 
haying or grazing planning. 

All Specifications shall be recorded using 
Wisconsin Job Sheet 340, �How to Establish Cover 
and Green Manure Crops�. 

VII. OPERATION AND MAINTENANCE 

1. Evaluate the cover crop to determine 
if the cover crop is meeting the 
planned purpose(s). If the cover 
crop is not meeting the purpose(s) 
adjust the management, change the 
species of cover crop, or choose a 
different technology. 

2. Terminate cover crop according to 
design (timing/method) to prevent 
negative impact on primary crop. 

3. Maintain adequate biomass on the 
soil surface to meet the intended use 
of the practice, when the cover crop 
will be grazed or harvested. 

VIII. FEDERAL, TRIBAL, STATE AND LOCAL 
LAWS 

Users of this standard should be aware of 
potentially applicable federal, tribal, state and local 
laws, rules, regulations or permit requirements 
governing cover crops. This standard does not 
contain the text of federal, tribal, state or local 
laws. 

IX. REFERENCES 

USDA, NRCS Wisconsin Field Office Technical 
Guide (FOTG), Section IV, Practice Standards and 
Specifications. 

USDA, NRCS Wisconsin Agronomy Technical 
Note 7, �Cover and Green Manure Crop Benefits 
to Soil Quality�. 

USDA, NRCS Wisconsin Biology Technical Note 8, 
�Pollinator Biology and Habitat�. 

USDA, NRCS Wisconsin Job Sheet 340, �How to 
Establish Cover and Green Manure Crops�. 

Cover Crops on the Intensive Market Farm, 
University of Wisconsin � Madison, Center for 
Integrated Agricultural Systems, College of 
Agricultural and Life Sciences. 

A. Clark 2007. Managing Cover Crops Profitably, 
3rd Edition, Sustainable Agriculture Network 
Handbook Series; Handbook K9. 

NRCS, WI 
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Magdoff, Fred, and Harold Van Es. Building Soils 
for Better Crops � Sustainable Soil Management 
3rd Edition, Handbook Series Book 10. 

Moyer, Jeff, Organic No-Till Farming �Advancing 
No-Till Agriculture, Crops, Soil, Equipment. 

Midwest Cover Crop Council: http://www.mccc. 
msu.edu/ 

Midwest Cover Crop Decision Tool: http://mcccdev. 
anr.msu.edu/VertIndex.php 

NRCS Cover Crop Termination Guidelines: http:// 
efotg.sc.egov.usda.gov/references/public/ UT/ 
CoverCropTerminationGuidelines.pdf 

UW Extension Publications: Cover Crop 
Termination, Forage Herbicide Quick Sheet � 
Cereal Rye Forage after Corn Silage, Forage 
Herbicides Quick Sheet � Spring-Seeded Forages 
after Corn and Herbicide Rotation Restrictions in 
Forage and Cover Cropping Systems located at 
the Wisconsin Crop Weed Science Website: http:// 
wcws.cals.wisc.edu 

NRCS, 
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Wisconsin Agronomy Technical Note 6 

Establishing and Maintaining 
Introduced Grasses and Legumes 

INTRODUCTION 

This technical note will provide guidance for the 
establishment of introduced (non-native) plantings of 
perennial herbaceous vegetation for the purpose of 
meeting the criteria in Wisconsin Natural Resources 
Conservation Service (NRCS), Field Office Technical 
Guide (FOTG), Section IV, Practice Standards 327, 
Conservation Cover; 645, Wildlife Upland Habitat 
Establishment; 342, Critical Area Planting; and 512, 
Forage and Biomass Planting. Additional ecological 
and engineering standards will reference this technical 
note. Refer to those standards for specific practice 
purposes and requirements. 

BACKGROUND 

Introduced stands of perennial herbaceous vegetation 
have the potential to control soil erosion and 
sedimentation, improve water quality, and create or 
enhance wildlife habitat if properly established and 
maintained. 

Introduced species are typically easier and less 
expensive to establish than native grasses and forbs. 

Seed sources are readily available, relatively 
inexpensive, and establishment methods are widely 
understood using common agricultural equipment. 

Introduced plantings can provide high quality wildlife 
habitat with some degree of routine maintenance and 
cover management. These species will require some 
reoccurring interseeding to maintain a diverse plant 
community. Legumes adapted to wet and wet-mesic 
sites are typically short lived and will require routine 
reseeding to maintain plant diversity. 

Introduced plantings are better adapted to the typical 
growing conditions in the Northern Planting Zone and 
tend to strive in areas where sunlight intensity is 
moderate, temperature is moderate, and water is 
readily available. These plants produce most of their 
growth during the spring, late summer, and early fall 
when the soil and air temperatures are cooler. For this 
group of plants, the minimum air temperature for 
active shoot growth is 40-42 degrees F. Growth is 
maximized at 65-75 degrees F. 

For erosion control, on critical areas, introduced 
species are the preferred vegetation. 
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SITE ASSESSMENT 

Introduced plants are generally adapted to one or more 
soil moisture regimes: wet, wet-mesic, mesic, dry-
mesic, and dry. These moisture regimes correlate to 
some degree with both drainage classes and forage 
suitability groups. 

Drainage classes refer to the frequency and duration of 
wet periods under conditions similar to those under 
which the soil formed naturally. Alterations of the 
water regime by human activities are not considered in 
this case. These soil moisture regimes fall into one or 
more of the seven natural soil drainage classes. 

Forage suitability groupings are an additional tool to 
provide guidance to planners. Forage Suitability 
Groups (FSG) are pasture and hay land soil 
interpretation reports that provide users with forage 
production guidance for the soils and climatic 
conditions present in their area of interest. The vast 
majority of forage plants utilized in Wisconsin are 
introduced grasses and legumes. For the purpose of 
this technical note, FSGs will focus on available water 
capacity, water table, and runoff potential. FSGs are 
divided into ten categories. 

There is often no sharp division between moisture 
regimes, drainage classes and forage suitability groups, 
and oftentimes they blend or overlap into multiple 
categories. Understanding soil conditions plays an 
important role when planning a successful introduced 
herbaceous planting. 

Refer to Table 1 correlating the five moisture regimes, 
seven drainage classes, and ten forage suitability 
groups. 

SPECIE SELECTION AND SEED 
QUALITY 

Evaluate the winter hardiness of species selected for 
planting. To ensure stand longevity, species listed as 
Hardy (H) or Very Hardy (VH) in Tables 2-8 of 
Wisconsin Circular A-1525, Forage Crop Variety 
Yield Trials for Wisconsin, are preferred. Varieties 
listed as Moderately Hardy-Plus (MH+) are 
acceptable. 

Select species based on the site conditions looking 
closely at soil type and moisture regime. Tables 1, 2 
and 3 will provide additional guidance for selecting 
species appropriate for the site conditions. 

The recommended introduced species, listed in 
Table 2, are not identified as prohibited or restrictive 

for planting statewide in accordance with Natural 
Resource Law 40, Invasive Specie Control. 
However, Kentucky Bluegrass, Smooth Bromegrass, 
Redtop, Birdsfoot Trefoil, Red and White Cover are 
species that can propagate and spread with little 
difficulty due to their growth characteristics and 
should be evaluated carefully when plantings are 
planned in the vicinity of native remnants or natural 
areas. 

It is suggested that seed purchased be harvested 
within a 250 mile radius of the area where the 
planting will occur. This suggestion is less 
critical for introduced versus native species. 

For pollinator habitat, the recommended 
introduced bunch grasses are Orchardgrass, Tall 
Fescue, Perennial Ryegrass, and Timothy. Refer 
to Table 9 for introduced pollinator habitat 
mixtures. 

Kentucky Bluegrass, Bromegrass, and Redtop 
are examples of sod-forming plants. Refer to 
Table 8 for additional examples. 

Introduced mixtures for wildlife habitat must contain 
at least 50 percent grass seed per square foot. The 
exception to this criteria is the establishment of 
pollinator habitat. 

Introduced mixtures for areas with shrub and tree 
plantings are not required to contain 25 percent sod 
forming grass seed per square foot. These seed 
mixtures must still contain at least 50 percent grass 
seed per square foot. Sod-forming grasses are not 
recommended in shrub and tree plantings. 

Below are species with multiple scientific names. 
The underlined specie is the most recognized genus 
and specie in Wisconsin and is referenced as such in 
vegetative Standards 327, Conservation Cover; 342, 
Critical Area Planting; and 512, Forage and Biomass 
Planting. 

Tall Fescue: Schedonorus arundinaceus, 
Lolium arundinacea, Festuca arundinacea 

Meadow Fescue: Schedonorus pratense, 
Lolium pratense 

Pure Live Seed 

Pure Live Seed (PLS) is a means of expressing seed 
quality. 

PLS is the percentage of seed in a seed lot that is both 
pure seed and viable seed. Pure seed is the 
percentage by weight of the seed (kind, cultivar, 
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variety) that is under consideration. Inert matter, 
weed seed, and other crop seed is excluded from pure 
seed. Total Viable Seed (TVS) is the percentage 
estimate of the potential for germination, which 
includes percent hard seed and/or dormant seed. 

Example: Pure Live Alfalfa Seed 

(1) XYZ Seed Company, 1000 Crop Seed Lane, Ft. Collins, CO 
(2) Alfalfa, VNS (6) Germination: 92% 
(3) Lot number: 1234 Hard seed: 5% 
(4) Pure Seed: 99.00% Dormant seed: --

Other Crop: 0.25% T.V.S.: 97% 
Weed Seed: 0.10% (7) Date Tested: 10/2000 
Inert material: 0.65% (8) Origin: CO 

(5) Noxious weed seed: dodder 1 per lb. (9) Seed Treatment: none 

Pure seed x TVS = PLS 
99% x 97% = 96.03% 

The PLS for Lot number 1234 is 96.03%. 

Nearly all species recommended for conservation 
plantings by NRCS uses PLS expressed in pounds or 
ounces per acre which is calibrated to seeds per 
square foot. 

Seeding rates in this technical note are shown in 
pounds or ounces and seeds per square foot per acre. 

Inoculation 

Legumes are unique plants which have the ability to 
work with certain strains of bacteria (Rhizobia) to 
gather atmospheric nitrogen from the soil atmosphere 
and convert it to useable ammonia nitrogen. 
Nitrogen produced by this symbiotic relationship is 
virtually free and results not only in improved soil 
fertility, but increased protein and forage production 
in the legume host plant for the benefit of 
domesticated and wildlife heterotrophs. 

Inoculate legume seed with the appropriate inoculant. 
Inoculants must not be exposed to sunlight or allowed 
to dry out prior to planting legumes. 

CRITERIA FOR SEED MIXTURE 
DEVELOPMENT 

Seed mixtures can consist of a grass component only 
or a grass and legume component, depending on the 
standard criteria and the purpose of the planting. 
Custom seeding mixtures can be developed from 
selected species listed in Table 2. 

For other ecological Wisconsin standards such as 
Field Border (386), the planner will need to review 
the standard to determine the specific seeding 

requirements for the intended purpose. The Field 
Border standard will direct the planner to use 
Standard 342, Critical Area Planting, for erosion 
concerns and Standard 327, Conservation Cover, 
when the purpose or concern is for establishing 
pollinator habitat. This also includes Wisconsin 
engineering standards such as Standard 635, Waste 
Treatment Strips. 

It is important to reference program rules when 
determining seed mixtures. Some programs have 
preapproved required mixtures to meet program and 
cost requirements. 

Conservation Cover (327) 

Introduced Species 

1. Wildlife Habitat Planting 

A minimum of two grasses seeded at a minimum 
rate of 70 grass seeds per square foot, and at least 
one legume seeded at a minimum of 30 seeds per 
square foot. 

Fifty percent of the seeds per square foot will 
comprise of grasses. 

Refer to Table 7 for example mixtures. 

For dormant and frost seedings, increase seeds per 
square foot by 15 percent. 

2. Herbaceous Pollinator Habitat 

At least one and a maximum of two bunch 
grasses seeded at a maximum rate of 30 seeds 
per square foot and a minimum of two legumes 
seeded at a minimum rate of 40 seeds per square 
foot. 

Fifty percent of the seeds per square foot comprising 
of grasses is not a seed requirement for pollinator 
habitat planting mixtures. 

For dormant and frost seedings, increase the seeds 
per square foot by 15 percent. 

Critical Area Planting (342) 

Introduced Species 

A minimum of 160 seeds per square foot for a 
solid grass planting or in combination with 
legumes. 
Fifty percent of the seeds per square foot will 
comprise of grasses and 25 percent of the seed 
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per square foot will consist of sod-forming 
grasses. 
For dormant seedings, increase the seeds per 
square foot by 15 percent. 

Dormant seeding can be used when planting 
introduced species on concentrated and non-
concentrated flow areas. When using dormant 
seedings on concentrated flow areas, the site must be 
mulched according to Standard 484, Mulching. Frost 
seeding is not an approved seeding method when 
using this standard. 

Refer to Table 8 for example mixtures. 

Forage and Biomass Planting (512) 

Introduced Species 

1. Pasture and Hayland Planting 

For pasture plantings, mixtures will have at 
least 1 grass and 1 legume. The mixture will 
have at least 50 percent grass seeds per 
square foot, and the total mix will have at 
least 60 seeds per square foot. 
For hayland establishment, mixtures and 
single specie plantings may be used as long 
as the total seeding rate is at least 60 seeds 
per square foot. 

2. Interseeding of Grasses/Legumes Into Existing 
Pastures and Haylands 

Seeding rate is half of the pure stand seeding 
rate as specified in Table 2. Seeds per 
square foot for legumes will vary according 
to specie. 
Frost seeding is approved only for legumes 
into existing pastures at a seeding rate of 
two-thirds the recommended pure stand 
seeding rate. 

Refer to Table 10 for pasture and hayland 
planting seed mixtures. 
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Table 1 
Relationship Between Moisture Regimes, Drainage Classes, and Forage Suitability Groups 

Moisture Regimes Drainage Class Forage Suitability Group 

Wet 
Wet mineral or 
organic soils are 
typified by very 
poorly drained soil 
types. 

Very poorly drained 
Water is removed from the soil so slowly 
that free water remains at or very near the 
ground surface during much of the 
growing season and mesophytic crops 
cannot be grown. The soils are commonly 
level or depressed and frequently ponded. 

FSG 7 
High water holding capacity, seasonal high water table, 
excessively wet, subject to ponding and flooding. 

FSG 10 
High water holding capacity, seasonal high water table, organic 
surface layers, subject to ponding and flooding. 

Wet-Mesic 
Wet-mesic sites are 
transitional between 
wet and mesic. Most 
wet-mesic sites occur 
on somewhat poorly 
drained mineral soils. 

Very poorly drained FSG 7, FSG 10 

Somewhat poorly drained 
Water is removed slowly so that the soil is 
wet at a shallow depth for significant 
periods during the growing season. 
Wetness markedly restricts the growth of 
mesophytic crops. 

FSG 4 
Moderate water holding capacity, generally sandy, seasonal high 
water table, excessively wet for half of growing season. 

FSG 7, FSG 10 

Somewhat poorly drained 

Dry sites occur mostly 
on well to excessively 
drained soils. 

FSG 4, FSG 7, FSG 10 

FSG 1 
Low water holding capacity, generally sandy, seasonal high 
water table. 

FSG 4 
FSG 5 
Moderate water holding capacity, no seasonal high water table, at 
times seasonal droughtiness, less than 12% slope. 

FSG 6 
Moderate water holding capacity, no seasonal high water table, 
seasonal droughtiness, greater than 12% slope, runoff concerns. 

FSG 8 
High water holding capacity, no seasonal high water table, less 
than 12% slopes. 

FSG 1, FSG 5, FSG 6, FSG 8 
FSG 9 
High water capacity, no seasonal high water table, runoff 
concern. 

FSG 1, FSG 4, FSG 5, FSG 6, FSG 8 

FSG 1 
FSG 2 
Low water holding capacity, generally sandy, no seasonal high 
water table, 0 to 12% slopes. 
FSG 3 
Low water holding capacity, generally sandy, no seasonal high 
water table, greater than 12% slopes, seasonal droughtiness. 

FSG 5, FSG 6 

FSG 1, FSG 2, FSG 3, FSG 5, FSG 6 

FSG 1, FSG 2, FSG 3, FSG 5, FSG 6 

FSG 2, FSG 3, FSG 6 

FSG 2, FSG 3 

Mesic 
Mesic sites will be 
found on most 
moderately well and 
well drained mineral 
soils which have 
moderate to very 
high Available Water 
Capacity. Mesic 
sites may occur on 
some somewhat 
poorly drained soils 
with low or very low 
Available Water 
Capacity. 

Moderately well drained 
Water is removed from the soil somewhat 
slowly during some periods of the year. 
The soils are wet for only a short time 
within the rooting depth during the 
growing season. 

Dry-Mesic 
Dry-mesic sites are 
transitional between 
dry and mesic. They 
occur on some 
somewhat 
excessively drained 
and some well 
drained soils. 

Well drained 
Water is removed from the soil readily but 
not rapidly. Water is available to plants 
throughout most of the growing season. 
Wetness does not inhibit growth of roots. 

Moderately well drained 

Well drained 

Somewhat excessively drained 
Water is removed from the soil rapidly. 
The soils are commonly coarse-textured. 

Well drained 

Somewhat excessively drained 

Excessively drained 

Dry 
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Table 2 
Common Species and Recommended Pure Stand Seeding Rates 

Name Genus and species Plant Type Moisture Regime 

Single Species 
Seeding Rate 

(PLS) 
Lbs./Acre 

Seeds/Lb. 
Seeds/Ft2/ 

Lb./Ac. 

Chewings Red Fescue 
Festuca rubra L. ssp 
fallax 

Grass D, DM, M 5 350,000 8 

Creeping Red Fescue Festuca rubra Grass DM, M, WM 5 350,000 8 

Festulolium Festuca X Lolium Grass DM, M, WM 12 227,000 5.2 

Italian or Annual 
Ryegrass 

Lolium perenne L. ssp. 
multiflorum 

Grass DM, M, WM 20 227,000 5.2 

Kentucky Bluegrass Poa pratensis Grass D, DM, M, WM, W 8 2,177,000 50 

Meadow Fescue Schedonorus pratensis Grass DM, M, WM 12 227,000 5.2 

Orchardgrass Dactylis glomerata L. Grass D, DM, M, WM 10 653,000 15 

Perennial Ryegrass Lolium perenne Grass DM, M, WM 20 227,000 5.2 

Redtop Agrostis gigantea Grass M, WM, W 4 4,990,000 114.5 

Smooth Bromegrass Bromus inermis Grass D, DM, M, WM 20 136,000 3.1 

Tall Fescue 
Schedonorus 
arundinaceus 

Grass D, DM, M, WM 12 227,000 5.2 

Timothy Phleum pratense Grass DM, M, WM, W 8 1,230,000 28.2 

Alfalfa Medicago sativa Legume D, DM, M 12 219,000 5.0 

Alsike Clover Trifolium hybridum Legume M, WM, W 3 680,000 15.6 

Birdsfoot Trefoil Lotus corniculatus Legume DM, M, WM, W 7 375,000 8.6 

Red Clover Trifolium pratense Legume DM, M, WM 10 275,000 6.3 

White Ladino Clover Trifolium repens Legume DM, M, WM 3 871,650 20 
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SEEDING DATES Seeding outside of the established dates must be 
approved by the NRCS State Agronomist or Area 

Date of seeding is a critical factor in determining Resource Conservationist prior to seeding. All 
whether a seeding will succeed or fail. The specific variance requests shall provide documentation of the 
date that provides the best chance for success will current soil moisture conditions and proposed 
vary from south to north and from year to year with timeframes for seeding to be completed. 
prevailing moisture and temperature conditions. Late 
summer seeding is generally riskier than spring The frost seeding period in Wisconsin ranges from 
seeding. Planting at either end of the allowable range mid February to early March and will vary from 
is riskier than the middle of the range. Refer to year to year depending on the weather.  Frost 
Table 5 for the recommended seeding dates. seeding is only allowed during active freezing and 

thawing cycles. 

Table 5 
Recommended Seeding Dates by Planting Zone 

Planting Late 
Spring Dormant 

Zone* Summer 

North 5/1 – 6/15 7/15 – 8/10 11/1 – Freeze up 

Central 4/15 – 6/1 8/1 – 8/21 11/1 – Freeze up 

South 4/1 – 5/15 8/7 – 8/29 11/1 – Freeze up 

*See Figure 1 

Figure 1 
Planting Zone Map 

Douglas Bayfield 
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TEMPORARY COVER AND 
COMPANION CROPS 

Temporary Cover Crop 

All land will be established to permanent vegetative 
cover during the first year of the land use conversion, 
when possible. Temporary cover, during the first 
year, may be used if: 

the required seeds or plant stock are not 
available, 
the normal planting period for the species has 
passed, or 
where herbicide carryover will not allow 
establishment of permanent cover immediately. 

If temporary cover is used, the permanent vegetative 
cover must be established by the end of the normal 
planting period of the following year. 

Temporary Seeding Recommendations 

1. Fields where planting is delayed due to lack of 
suitable seed or late planting, select one of the 
following species: 

Forage sorghum – ½ bushel per acre 
(5/15 to 7/15) 
Sorghum - Sudangrass hybrid – 1 bushel per 
acre (5/15 to 7/15) 
Sudangrass – 1 bushel per acre 
(5/15 to 7/15) 
Winter wheat - 2 bushels per acre 
(8/1 to 10/1) 
Winter cereal rye - 2 bushels per acre (8/1 
to 10/15) 
Oats - 2 bushels per acre (4/1 to 9/1) 
Annual ryegrass - 20 pounds per acre 
(4/1 to 9/1) 

2. For fields with triazine herbicide carryover, 
select one of the following species: 

Forage sorghum – ½ bushel per acre 
(5/15 to 7/15) 
Sorghum - Sudangrass hybrid – 1 bushel per 
acre (5/15 to 7/15) 
Sudangrass – 1 bushel per acre 
(5/15 to 7/15) 

A bioassay test may be used to better determine 
chemical carryover. 

A temporary cover will typically not be necessary on 
those areas where at least 50 percent of the ground is 
covered with either crop residue or vegetative cover. 

Temporary cover crops must be clipped or destroyed 
before the plant produces viable seed, preventing 
excessive competition to the scheduled permanent 
seeding. Winter wheat and rye must be terminated 
by tillage, crimping, herbicides, or a combination 
before planting the permanent seeding. 

Companion Crops 

Companion crops can be used to reduce the amount 
of erosion on critical sites, suppress weeds, and 
provide added protection for permanent perennial 
vegetation seeded during first year plantings. 

Companion crop recommendations: 

Oats - 2 bushels per acre (4/1 to 9/1) 
Winter wheat - 1 bushel per acre 
(8/1 to 10/1) 
Annual ryegrass - 6 pounds per acre 
(4/1 to 9/1) 
Spring wheat - 1 bushel per acre (4/1 to 6/1) 

Companion crops shall be clipped after jointing or 
boot stage. Second and subsequent clippings are 
necessary when re-growth provides competition to 
the new planting. Clipping height should be above 
the developing seedlings. Where excessive growth 
has accumulated, the vegetation should be mowed 
and vegetation distributed uniformly. Companion 
crops seeded with late summer introduced grasses 
and legumes in most cases will not require clippings 
prior to the first killing frost. When the growing 
season is prolonged, clipping may be required for late 
summer plantings. 

Winter cereal rye is not recommended as a 
companion crop with introduced season grasses. 
Biotoxin compounds secreted by cereal rye may 
inhibit germination or suppress introduced grass 
seedlings. 

SPECIAL EROSION CONTROL 
MEASURES 

Evaluate the need for additional soil erosion controls 
prior to and during the establishment period. Where 
erosion is determined to be a concern, alternatives 
shall be developed to divert water from the site or 
stabilize the soil surface. 
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When soil erosion control is an identified resource 
concern, increase grass composition above 50 percent 
of the mixture and increase the percentage of sod-
forming grasses above 25 percent of the mixture. 

Introduced mixtures for areas with shrub and tree 
plantings are not required to contain 25 percent sod 
forming grass seed per square foot. These seed 
mixtures must still contain at least 50 percent grass 
seed per square foot. Sod-forming grasses are not 
recommended in shrub and tree plantings. 

Mulching 

Wisconsin NRCS Standard 484, Mulching, shall be 
followed if program or practice design requires 
mulching. 

Mulch shall consist of either natural and/or artificial 
materials such as plant residue (including cereal grain 
straw, grass hay, wood chips, bark and wood fiber), 
plastic, fabric, or other equivalent materials of 
sufficient dimension (depth or thickness) and 
durability to achieve the intended effect for the 
required time period. Mulch material shall be 
relatively free of disease, pesticides, chemicals, 
noxious weed seeds, and other pests and pathogens. 

The type of mulching material selected should be 
based on cost, time of year, soils, percent slope, 
anticipated runoff velocities, and landscape position. 

Mulching will be applied as soon as possible after 
seeding. Prepare the seedbed, apply the fertilizer and 
seed, then apply and anchor the mulch material. 

When construction is completed and a permanent 
seeding delay is anticipated, plant temporary cover or 
apply a temporary mulch to the site to control 
erosion, or seed permanent vegetation and evaluate 
the status of the seeding, especially when seeding 
outside of the recommended dates. Reseeding may 
be required. All dormant plantings planned on 
concentrated flow areas will be mulched. 

Hydroseeding 

Hydroseeding typically consists of applying a 
mixture of cellulose fiber, seed, fertilizer, and 
stabilizing emulsion with hydromulching equipment 
to provide permanent or temporary protection to 
disturbed areas that are susceptible to erosion by 
water and wind. Hydroseeding may be used as the 
primary mulching method only when there is 
sufficient time remaining in the season to ensure 
adequate vegetation establishment and will provide 
adequate erosion control. Hydroseeding can be used 

in conjunction with other mulching techniques. 
Hydroseeding advantages include: 

the protection of seeds from heat and birds 
during the germination process, 
a stabilized soil temperature, 
more even application of seeds than broadcast 
seeding, 
effective in keeping seeds from being washed 
away on slopes, 
provide added organic components to enrich the 
soil after the critical area is established, 
retention of moisture as seeds sprout, and 
allows for a better root formation as opposed to 
sodding. 

Follow seeding dates outlined in Table 5 of this 
technical note. 

Sodding 

Specifications for site preparation, topsoiling, 
seedbed preparation and fertilizing are the same as 
conventional seeding. Sod shall consist of a dense, 
well rooted growth of a perennial desirable specie. 
All sod used shall be free of noxious weeds, diseases 
and insects. Only moist, fresh sod shall be used. The 
sod shall be sufficiently moist to withstand exposure 
during transport and transplanting operations. Sod 
should be placed on site within 24 hours after cutting 
and sod strips shall not have dry or dead edges. 

Wet soil to a depth of two inches or more prior to 
laying the sod. Lay the sod from the lower end of the 
slope and work up slope. On steep slopes, stake the 
sod or peg with at least 6 inches or longer anchoring 
staplers. Tamp or roll the laid sod to insure uniform 
contact between the roots and soil surface. Outside 
edges of sodded areas shall be rolled in or banked 
flush with soil. On sites where surface drainage may 
try to follow sodded edges, extend sod strips 1 foot 
beyond the edges of the area sodded. 

After laying sod, water thoroughly to wet the sod pad 
and the soil to a depth of 4 inches. In the absence of 
adequate rainfall, water during the first 30 days to 
keep underlying soil moist and allow the sod to 
become established. After the initial 30 day period, 
water as necessary to maintain adequate moisture in 
the root zone. 
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NUTRIENT AND SOIL AMENDMENT 
RECOMMENDATIONS 

Fertilizer 

Fertilizer will be applied according to a current soil 
test and will be consistent with University of 
Wisconsin recommendations found in Publication 
A-2809, Nutrient Application Guidelines for Field, 
Vegetable and Fruit Crops. A current soil test is 
defined as test results no older than four years from 
the time last tested to the date of the planned seeding. 
Guidelines for soil testing in Wisconsin can be found 
in Publication A-2100, Sampling Soils For Testing. 
In lieu of soil testing, apply 150 pounds of 20-10-10 
fertilizer per acre, applicable only to Practice 
Standards 327, Conservation Cover; and 342, Critical 
Area Planting. 

Lime 

When alfalfa is part of the seeding mixture, the soil 
pH must be corrected to a minimum of 6.5. When 
birdsfoot trefoil, red clover or white ladino clover is a 
component of the seeding mixture, pH must be 
corrected to a minimum of 6.2. Liming material will 
be applied according to soil test recommendations. 
In lieu of soil testing, apply 2 tons of 80-89 lime or 
equivalent per acre, applicable only to Practice 
Standards 327, Conservation Cover; and 342, Critical 
Area Planting.. 

SEEDBED PREPARATION AND 
SEEDING RECOMMENDATIONS 

Conventional Seeding 

The seed is broadcasted or drilled into a partial or 
clean seedbed. 

For conventional seeding, prepare a fine, firm 
seedbed to a minimum of 3 inches. All tillage 
operations shall be performed across the general 
slope of the landscape. 

The seedbed should contain enough fine soil particles 
to provide uniform shallow coverage of the seed as 
well as contact with moisture and nutrients. It is 
important to have a firm seedbed. As a minimum, 
cultipack or roll before and after seeding. When 
walking on a properly prepared seedbed, the depth of 
your footprints should not exceed ¼ inch. Do not use 
heavy, no-till type drills to seed on conventionally 
prepared seedbeds. Heavy drills tend to sink into the 
soil and seeding depth will be difficult to control. Do 
not plant seed deeper than ¼ inch. The use of a drag 

or similar equipment after seeding is not advised 
when small seeds are included in the mixture. 

Advantages: 
May incorporate nutrients and soil amendments 
such as lime. 
Provides the opportunity to destroy perennial 
weeds. 

Disadvantages: 
Soil erosion risk increases greatly. 
Erosion can wash away new seedlings or cover 
and smother the seedling with sediment. 
Higher field preparation cost. 
Annual weed competition can be greater. 
A nurse crop is often needed for erosion control 
and to suppress weed competition. 
Requires more trips across the field resulting in 
higher fuel cost. 

No-Till Planting 

No-till is the seeding of grasses and/or legumes in the 
absence of tillage using planting tools capable of 
drilling into an undisturbed soil surface and 
interseeding into existing herbaceous cover or prior-
year crop residue. 

No-Till Planting Into the Prior-Year Crop Residue 

On cropland, leave the existing crop residue on the 
field without tillage. Soybean stubble is the preferred 
residue of choice. No-tilling into large amounts of 
non-fragile residue such as corn and small grain will 
reduce germination and seedling vigor. For spring 
weed control, when no-tilling introduced grasses and 
legumes, use a burndown chemical prior to or within 
four days after planting to kill weeds. Keep in mind 
that quackgrass and many broadleaf weeds are more 
consistently controlled when herbicides are applied 
early fall and a follow-up application in the spring. 

Site Preparation for No-Till Interseeding Into 
Existing Grass Cover 

Interseeding is a good way to improve existing stands 
of single species on fields utilized for pasture, 
wildlife, or idle land. Interseeding yields a mixture 
of grasses and legumes that gives the greatest benefit 
for wildlife or forage for livestock. 

Land that has been in grass for many years usually 
has a thick layer of residue on the soil surface. In 
order to prepare a good seedbed for no-till 
interseeding and improve herbicide effectiveness, the 
litter or residue must be removed or altered. Existing 
vegetation shall be evaluated prior to seeding and a 
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management strategy developed to limit competition 
with new seedings. Reducing competition of the 
existing stand is important for a successful 
interseeding. Options to prepare existing cover for 
no-till interseeding include herbicide application, 
grazing, mowing, haying, or burning the site. 

Mowing: Mow the site using a rotary mower or 
flail chopper to a height of 3 inches. The timing 
and type of mowing equipment selected shall be 
planned to uniformly distribute the mowed plant 
material over the field surface. Mowing should 
be planned before any known weeds produce 
mature seeds. 

Burning: Carry out a Prescribed Burn according 
to the requirements outlined in the plan. The 
burn plan must address safety concerns and 
document the appropriate timing for the burn to 
provide the maximum control of weeds and 
protect any existing desirable plants on the site. 

Haying: Harvest a hay crop from the site the 
year before the planned interseeding. The timing 
of the hay harvest should be planned to minimize 
the amount of re-growth that will occur prior to 
interseeding. 

Grazing: Graze the site immediately prior to 
herbicide application, if herbiciding is planned. 
The timing and duration of the grazing must be 
managed to prevent erosion or damage to 
sensitive environmental areas, but must be 
intensive enough to significantly reduce the 
existing vegetative cover. If possible, begin the 
grazing at a time of the year when the standing 
vegetation is green and growing to increase the 
palatability and feed value of the forage, 
resulting in a more uniform removal of the 
vegetation by grazing animals. 

Herbicide Application: Apply approved 
herbicides to kill or suppress existing vegetation 
and control weeds. The effectiveness of 
herbicides improves when combined with 
haying, grazing, or mowing. 

A drill equipped for no-till planting shall be used to 
allow consistent penetration of disk openers. 

Advantages: 
Soil erosion is minimized. 
Reduced energy usage. 
No nurse crop is required. 
Greater moisture availability due to lack of 
tillage. 

Drilling can occur under adverse conditions. 
Carbon sequestration improves. 
Seed placement is ensured. 

Disadvantages: 
Increased herbicide use. 
No-till drill required. 
Nutrients and soil amendments cannot be 
incorporated. 

To ensure success of the interseeding, regardless of 
the options selected above, the field will need 
constant maintenance by mowing and removal of the 
existing vegetation until the interseeded planting 
becomes well-established and can survive the 
competition of the existing vegetation. 

Dormant Seeding 

Seed is broadcasted and incorporated, no-tilled, or 
drilled into a partial or clean seedbed after the 
growing season and before freeze-up. The seed 
remains dormant until the following spring. 

Seedbed preparation and conditions are similar to 
conventional seeding. A firm seedbed is strongly 
recommended for broadcast dormant seedings. Seed 
broadcasted without incorporation is more risky, and 
relies on snow, freezing, and thawing to embed seed. 
The approved dormant seeding date for introduced 
species statewide is November 1. 

Advantages: 
Occurs at a time of year when labor is more 
available. 
Seedlings take advantage of early spring 
moisture. 
Soil erosion is minimized. 

Disadvantages: 
Seeding rates should be increased. 

Refer to the section, “Criteria for Seed Mixture 
Development,” to determine when dormant seeding is 
allowed. 

Frost Seeding 

Broadcast seed on top of existing stands of 
introduced grass species or on seedbeds prepared the 
previous fall. Frost seed in February to mid March 
when the freezing and thawing cycle is active to help 
incorporate the seed into the soil. 

The soil surface is usually “honeycombed” with 
small cracks at this time during the year. Frost 
seeding SHALL NOT occur on fields covered with 
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solid ice or a snow cover depths greater than 2 
inches. Frost seeding must be completed before the 
freeze and thaw cycle ends. Do not frost seed into 
winter wheat or winter rye cover crops. All 
commonly grown legumes can be frost seeded 
because of their greater seedling vigor, such as red 
clover, alsike clover, and white ladino clover. Alfalfa 
and birdsfoot trefoil are approved for frost seeding; 
however, these species at times are less successful 
and slower to establish. 

Advantages: 
No special drill is required. 
Labor is more available in late winter. 

Disadvantages: 
Stand establishment is normally less successful, 
particularly in dry years. 
The seeding rate must be increased. 

Frost seeding is only recommended under the 
following conditions: 

legumes seeded into established pastures, 
seedbeds prepared in fall, and 
undisturbed sites that consist of fragile residue 
such as soybean stubble. 

Frost seeding is not recommended in undisturbed 
non-fragile residue such as corn and small grain. 

Refer to the section, “Criteria for Seed Mixture 
Development,” to determine when frost seeding is 
allowed. 

STAND EVALUATION 

To determine the overall success of the planting, a 
monitoring program should consider the number of 
seedlings across a field, seeding vigor, height, and 
growth stage and overall diversity of plants. 
Preliminary evaluation of spring and fall plantings 
should be completed four to six weeks after 
germination. This inspection of seeding density and 
distribution can be combined with an inspection for 
post planting weed control recommendations. 

Several methods can be used to evaluate stand 
adequacy. Density measurements are taken by 
counting the number of individual plants and species 
within a standard one foot quadrant. As a general 
rule, there should be at least two sample sites per 
acre. 

Table 6 
Plant Density and Stand Evaluation One Year 

After Planting 

Average 
Seedlings/Ft2 Action/Condition 

<1 Reseed. 
1-3 Wait and re-evaluate next year. 
4-5 Successful planting. 
>6 Very good. 

COVER MAINTENANCE 

Weed Control - Establishment Year 

Weed control during the establishment year is 
required to ensure survival of the new permanent 
seeding. Weed control during the seeding year will 
have precedent over nesting season concerns and is 
allowed until stand is established. Activities should 
be minimized when possible during the nesting 
season. 

Mow early before weeds have a chance to smother 
out the new seeding. Mow before the companion 
crop or undesirable vegetation reach boot stage. 
Mow introduced plantings to a height of no less than 
4 inches. Depending on the weather, mowing every 2 
or 3 weeks throughout the growing season may be 
required to increase the probability of a successful 
stand. In addition, approved herbicides may be used 
on introduced plantings for additional weed control. 

Weed Control - Established Cover 

Any planned maintenance after establishment, should 
be done before May 15 or after August 1 to protect 
nesting species and reduce disruption of nesting 
activities. The impact of any disturbance to existing 
cover on wildlife and threatened or endangered 
species must be assessed and mitigated to the extent 
practicable or as required by law. In the majority of 
situations, established plantings will only require spot 
treatment without disturbing the entire unit. 

To control undesirable plants during the primary 
nesting season, utilize one or more of the following 
spot treatment options: 

Spot mowing can be used to control annual 
weeds and to suppress perennial weeds. Spot 
mowing must be done before the target plant 
produces viable seed and must continue 
throughout the growing season as needed. Spot 
mowing is not the most effective treatment 
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option for biennial and perennial weeds but can 
be used to contain these plants until other control 
treatments can be implemented. 

Spot treatment of herbicides is often necessary 
for controlling invasive plants in introduced 
plantings. Spot treatment should be timed to 
treat weeds during active growth periods. 
Effective herbicide spot treatment can prevent 
the target plants from setting seed and spreading 
and dominating introduced stands. NRCS staff 
is prohibited from making herbicide 
recommendations. 

Spot Treatment by hand pulling or digging can 
be an effective control if the entire root is 
removed from the soil. Hand pulling/digging is 
most effective in the spring when the soil is 
moist and loose from the winter freeze/thaw 
cycle. 
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Table 7 
Wildlife Habitat Mixes 

Seed 
Calculator 

Code* 
Mixtures 

Pounds PLS 
per Acre 

Seeds per 
Square Foot 

Moisture 
Regime 

327-16A 
Timothy 2.5 71 

DM, MSmooth Bromegrass 3.0 9 
Alfalfa 6.0 30 

327-16B 
Timothy 2.0 56 

M, WM, WOrchardgrass 2.0 30 
Red Clover 5.0 32 

327-16C 
Timothy 2.0 56 

DM, MOrchardgrass 2.0 30 
Alfalfa 6.0 30 

327-16D 
Timothy 2.5 71 

M, WM Smooth Bromegrass 3.0 9 
Red Clover 5.0 32 

327-16E 

Timothy 2.0 56 

M, WM 
Smooth Bromegrass 2.0 6 
Orchardgrass 1.0 15 
Red Clover 5.0 32 
White Ladino Clover 0.5 10 

324-16F 

Timothy 2.0 56 

M, WM 
Orchardgrass 2.0 30 
Red Clover 5.0 32 
White Ladino Clover 0.5 10 

327-16G 
Timothy 2.0 56 

DM, M, WM Orchardgrass 2.0 30 
Birdsfoot Trefoil 4.0 34 

327-16H 

Tall Fescue 3.0 15 

M, WM 
Red Clover 4.0 25 
White Ladino Clover 1.0 20 
Timothy 2.0 56 

*These codes represent the mixtures used in the Wisconsin Seed Calculator. 
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Table 8 
Seeding Mixtures Suitable for Critical Area Plantings 

Seed 
Calculator 

Code* 

Moisture 
Regimes 

Common Name Scientific Name 
Seeding 
Rate in 

lb/ac PLS 

Seeding Rate 
in Seeds/Ft2 

PLS 

Capacity 
Retardance 

Type of 
Site** 

342-1 
Dry-Mesic and 
Mesic Sites 

Smooth Bromegrass Bromus inermis 10 31 

B 
EB, WW, 

CSB 

Creeping Red Fescue Festuca rubra 3 24 

Alfalfa Medicago sativa 3 15 

Red Clover Trifolium pratense 3 19 

Kentucky bluegrass Poa pratensis 1.5 75 

342-2 
Dry-Mesic and 
Mesic 
Sites*** 

Smooth Bromegrass Bromus inermis 15 47 

B EB, WW Alfalfa Medicago sativa 7 35 

Timothy Phleum pratense 3 85 

342-3 
Dry-Mesic and 
Mesic Sites 

Kentucky bluegrass Poa pratensis 1 50 

B 
CSB, EB, 

WW 

Smooth Bromegrass Bromus inermis 10 31 

Timothy Phleum pratense 2 56 

Tall Fescue 
Schedonorus 
arundinaceus 

2 
10 

Perennial Ryegrass Lolium perenne 5 26 

342-4 
Dry-Mesic and 
Mesic Sites 

Smooth Bromegrass Bromus inermis 20 62 

B 
EB, WW, 

CSB 
Creeping Red Fescue Festuca rubra 5 40 

Alfalfa Medicago sativa 8 40 

Red Clover Trifolium pratense 4 25 

342-5 
Dry-Mesic and 
Mesic Sites 

Smooth Bromegrass Bromus inermis 30 93 
B 

EB, WW, 
CSB Alfalfa Medicago sativa 14 70 

342-6 

Dry-Mesic, 
Mesic, and 
Wet Mesic 
Sites 

Smooth Bromegrass Bromus inermis 7 22 

B 
CSB, EB, 

WW 

Timothy Phleum pratense 2 56 

Creeping Red Fescue Festuca rubra 1 8 

Kentucky Bluegrass Poa pratensis 1 50 

Perennial Ryegrass Lolium perenne 3 16 

Red Clover Trifolium pratense 3 19 

342-7 
Mesic 
Sites*** 

Smooth Bromegrass Bromus inermis 7 22 

B EB, WW 
Creeping Red Fescue Festuca rubra 2 16 

Kentucky bluegrass Poa pratensis 3 150 

Birdsfoot trefoil Lotus corniculatus 2 17 

342-8 
Mesic 
Sites*** 

Smooth Bromegrass Bromus inermis 15 47 

B WW, EB Creeping Red Fescue Festuca rubra 2 16 

Kentucky Bluegrass Poa pratensis 2 100 

342-9 
Mesic 
Sites*** 

Kentucky Bluegrass Poa pratensis 3 150 

C WW, EB Creeping Red Fescue Festuca rubra 4 32 

Perennial Ryegrass Lolium perenne 10 52 

342-10 Mesic Sites 

Smooth Bromegrass Bromus inermis 14 43 

B 
EB, WW, 

CSB 
Timothy Phleum pratense 3 85 

Red Clover Trifolium pratense 3 19 

Perennial Ryegrass Lolium perenne 4 21 

342-11 Mesic Sites 
Smooth Bromegrass Bromus inermis 32 99 

B EB, WW 
Creeping Red Fescue Festuca rubra 8 64 
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Seed 
Calculator 

Code* 

Moisture 
Regimes 

Common Name Scientific Name 
Seeding 
Rate in 

lb/ac PLS 

Seeding Rate 
in Seeds/Ft2 

PLS 

Capacity 
Retardance 

Type of 
Site** 

342-12 Mesic Sites 
Kentucky bluegrass Poa pratensis 4 200 

C EB, WW 
Creeping Red Fescue Festuca rubra 3 24 

342-13 Mesic Sites 

Smooth Bromegrass Bromus inermis 14 43 

B 
EB, WW, 

CSB 
Timothy Phleum pratense 4 113 

Red Clover Trifolium pratense 3 19 

342-14 Mesic Sites 

Smooth Bromegrass Bromus inermis 15 43 

B 
EB, WW, 

CSB Timothy Phleum pratense 3.5 99 

Alsike Clover Trifolium hybridum 2 32 

342-15 Mesic Sites 

Smooth Bromegrass Bromus inermis 15 47 

B EB, WW Timothy Phleum pratense 3.5 99 

Birdsfoot trefoil Lotus corniculatus 3 26 

342-16 
Wet Mesic 
Sites 

Tall Fescue 
Schedonorus 
arundinaceus 

5 26 

B 
CSB, EB, 

WW 

Timothy Phleum pratense 3 85 

Perennial Ryegrass Lolium perenne 3 16 

Red Clover Trifolium pratense 3 19 

Smooth Bromegrass Bromus inermis 6 19 

Kentucky Bluegrass Poa pratensis 2 100 

342-17 
Wet Mesic 
Sites 

Redtop Agrostis gigantea 1 115 

C 
WW, 

CSB, EB Timothy Phleum pratense 3 85 

Red Clover Trifolium pratense 5 32 

342-18 
Wet Mesic 
Sites 

Timothy Phleum pratense 3 85 

B 
WW, 

CSB, EB 

Perennial Ryegrass Lolium perenne 3 16 

Red Clover Trifolium pratense 3 19 

Smooth Bromegrass Bromus inermis 6 19 

Kentucky Bluegrass Poa pratensis 2 100 

342-19 
Wet Mesic 
Sites 

Redtop Agrostis gigantea 1 115 

C 
WW, 

CSB, EB 
Timothy Phleum pratense 1 28 

Red Clover Trifolium pratense 4 25 

Kentucky Bluegrass Poa pratensis 2 100 

342-20 Wet Sites*** 

Redtop Agrostis gigantea 2 229 

C WW Alsike Clover Trifolium hybridum 2 31 

Kentucky Bluegrass Poa pratensis 2 100 

342-21 
Wet Mesic 
Sites 

Redtop Agrostis gigantea 3 344 
C WW 

Alsike Clover Trifolium hybridum 3 47 

*These codes represent the mixtures used in the Wisconsin Seed Calculator. 
**EB = Embankments; WW = Waterways; CSB = Channel and Streambanks 
***Mixtures can be used on other site descriptions when not listed. 
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Table 9 
Introduced Pollinator Habitat Mixes 

Seed 
Calculator 

Code* 
Mixtures 

Pounds PLS 
per Acre 

Seeds per 
Square Foot 

Moisture 
Regime 

327-17A 

Timothy 0.5 14 

DM, M
Orchardgrass 1.0 15 
Alfalfa 4.0 20 
White Ladino Clover 1.5 30 

327-17B 

Tall Fescue 3.0 16 

WM, W
Perennial Ryegrass 3.0 16 
Red Clover 4.0 25 
Alsike Clover 1.5 23 

*These codes represent the mixtures used in the Wisconsin Seed Calculator. 

Table 10 
Forage and Hayland Planting Recommendations 

Forage Suitability Group 
Seed 

Calculator 
Code1 

Species 
Lbs. PLS 
per Acre 

Seeds per 
Square 

Foot 

Hay Crop 

Group 1: 
Low water holding capacity, seasonal high water table. 512-H1 

Red Clover 
Tall Fescue 
Timothy 

6 
6 
1 

38 
31 
28 

Group 2: 512-H2 
Low water holding capacity, 0 to 12 percent slopes. 

512-H3 

Group 3: 
512-H3 

Low water holding capacity, greater than 12 percent slopes. 

Group 4: 
Moderate water holding capacity, seasonal high water table. 512-H4 

Group 5: 
Moderate water holding capacity, less than 12 percent 512-H3 
slopes. 

Group 6: 
Moderate water holding capacity, greater than 12 percent 512-H3 
slopes. 

Group 7: 
High water holding capacity, seasonal high water table. 512-H4 

Alfalfa 

Alfalfa 
Smooth Bromegrass 

Alfalfa 
Smooth Bromegrass 

Alsike Clover 
Tall Fescue 
Timothy 

Alfalfa 
Smooth Bromegrass 

Alfalfa 
Smooth Bromegrass 

Alsike Clover 
Tall Fescue 
Timothy 

12 

10 
4 

10 
4 

3 
6 
1 

10 
4 

10 
4 

3 
6 
1 

60 

50 
12 

50 
12 

47 
31 
28 

50 
12 

50 
12 

48 
31 
28 

Group 8: 
High water holding capacity, less than 12 percent slopes. 512-H5 

Alfalfa 
Timothy 

8 
2 

40 
56 

Group 9: 
High water holding capacity, greater than 12 percent slopes. 512-H6 

Alfalfa 
Smooth Bromegrass 
Timothy 

8 
4 
1 

40 
12 
28 
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Forage Suitability Group 
Seed 

Calculator 
Code1 

Species 
Lbs. PLS 
per Acre 

Seeds per 
Square 

Foot 

Group 10: 
Organic soils, wetlands, ledge outcrop. --- Planting not feasible. --- ---

Rotation and Permanent Pastures 

Group 1: 
Low water holding capacity, seasonal high water table. 

512-PP1 
Alsike Clover 
Meadow Fescue 

2 
6 

31 
31 

512-PP1A 
Alsike Clover 
Orchardgrass 

2 
3 

31 
45 

512-PP1B 
Alsike Clover 
Timothy 

2 
1.5 

31 
42 

Groups 2: 
Low water holding capacity, 0 to 12 percent slopes. 

512-PP2 
Alfalfa 
Smooth Bromegrass 
Orchardgrass 

6 
4 
4 

30 
12 
60 

Group 3: 
Low water holding capacity, greater than 12 percent slopes. 

512-PP2 

Alfalfa 
Smooth Bromegrass 
Orchardgrass 

6 
4 
4 

30 
12 
60 

Group 4: 
Moderate water holding capacity, seasonal high water table. 

512-PP4 
Alsike Clover 
Meadow Fescue 
Timothy 

2 
6 
1 

31 
31 
28 

512-PP4B 
Birdsfoot Trefoil 
Meadow Fescue 
Timothy 

3 
6 
1 

26 
31 
28 

Group 5: 
Moderate water holding capacity, less than 12 percent 
slopes. 

512-PP5 

Red Clover 
White Ladino Clover 
Orchardgrass 
Meadow Fescue 

5 
1 
3 
6 

32 
20 
45 
31 

512-PP5B 

Red Clover 
White Ladino Clover 
Festulolium 
Meadow Fescue 

5 
1 
7 
6 

32 
20 
36 
31 

Group 6: 
Moderate water holding capacity, greater than 12 percent 
slopes. 

512-PP6 
Red Clover 
Orchardgrass 
Smooth Bromegrass 

5 
4 
4 

32 
60 
12 

Group 7: 
High water holding capacity, seasonal high water table. 

512-PP7 

Alsike Clover 
Meadow Fescue 
Timothy 
Redtop 

2 
6 
1 
1 

31 
31 
28 

115 

512-PP7B 

Birdsfoot Trefoil 
Meadow Fescue 
Timothy 
Redtop 

3 
6 
1 
1 

26 
31 
28 

115 

Group 8: 
High water holding capacity, less than 12 percent slopes. 

512-PP8 
White Ladino Clover 
Orchardgrass 
Meadow Fescue 

1 
3 
6 

20 
45 
31 

512-PP8B 
White Ladino Clover 
Festulolium 
Meadow Fescue 

1 
7 
6 

20 
36 
31 

Group 9: 
High water holding capacity, greater than 12 percent slopes. 

512-PP9 
Red Clover 
Orchardgrass 
Meadow Fescue 

5 
3 
6 

32 
45 
31 
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Forage Suitability Group 
Seed 

Calculator 
Code1 

Species 
Lbs. PLS 
per Acre 

Seeds per 
Square 

Foot 

Group 10: 
Organic soils, wetlands, ledge outcrop. 

--- Planting not feasible. --- ---

Pasture for Horses/Sheep 

Groups 1, 4, 7: 
Seasonal high water table. 

512-PHS1 
Kentucky Bluegrass 
Meadow Fescue 
White Ladino Clover 

4 
4 
1 

200 
21 
20 

512-
PSH1A 

Kentucky Bluegrass 
Meadow Fescue 
Birdsfoot Trefoil 

4 
4 
3 

200 
21 
26 

Groups 5, 6, 7, & 8: 
Moderate to high water holding capacity. 

512-PHS2 
Kentucky Bluegrass 
Festulolium 
White Ladino Clover 

2 
7 
1 

100 
36 
20 

512-
PHS2A 

Kentucky Bluegrass 
Perennial Ryegrass 
White Ladino Clover 

2 
7 
1 

100 
36 
20 

Groups 2 & 3: 
Low water holding capacity. 

512-PHS3 
Alfalfa 
Orchardgrass 

6 
3 

30 
45 

Pasture for Hogs 

Alfalfa OR 
Red clover 
Forage Rape OR 
Oats OR 
Sudangrass OR 
Hybrid Pearl Millet 

12 
10 
25 
35 

2 bu/ac 

60 
63 
---
---
---

Summer Annuals for Supplemental Forage 

Hybrid Pearl Millet 
Winter rye (fall planted) 
Forage Rape 
Forage Turnips and Swedes 
Rape and Kale 

25 
1½ - 2 bu/ac 

4 bu/ac 
1½-2 lbs./ac 

4 lbs./ac 

---
---
---
---
---

1These codes represent the mixtures used in the Wisconsin Seed Calculator. 
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APPENDIX G 

WATER QUALITY TRADING ADMINISTRATIVE FORMS 
Village of Fenwood and R. Kraft and Miltrim Farms – Practice 
Registration Form 

Village of Fenwood and R. Kraft and Miltrim Farms – Credit Generating 
Practice Verification Report 
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Village of Fenwood and R. Kraft and Miltrim Farms 

Practice Registration Form Water Quality Trading 

Management Practice Registration State of Wisconsin 
Form 8700 nnn (R10/12) Department of Natural Resources 

101 South Webster Street 
Madison, WI 53707 

Notice: Any personally identifiable information submitted on this form will be used for program purposes only but 
is available for inspection and copying under Wisconsin�s public records laws. This form should be completed by 
any permittee that intends to pursue pollutant trading as a method for complying with a permit limitation. Failure 
to complete this form would not result in penalties. 
Permittee Information 

Permittee Name Permit Number 
WI 

Facility Site Number 

Facility Address City State ZIP Code 

Project Contact Name(if 
applicable) 

Address City State Zip Code 

Project Name 

Broker/Exchange Organization 
Name: 

Contact: 

Address: Phone/E mail: 

Trade Registration Information (Use a separate form for each trade agreement) 
Type Trade Agreement 

Number 
Practices Used to Generate 
Credits 

Anticipated Load Reduction 
& Trade Ratio 

Method of 
Quantification 

Urban NPS 
Agricultural NPS 
Other 

County: Closest Receiving Water Name: HUC 12: Parameter(s) Traded: 

The preparer and owner certify all of the following: 

Was a broker/exchange be used to facilitate trade? Yes 
No 

Broker/Exchange Information 

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 

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 

For Department Use Only 

      

 

    

                      
                    

                  
          

 

65 | P a g e 



      

 

Date Received: Trade Docket Number: 

Entered in Tracking System Yes 
Date Entered: 

Name of Department Reviewer: 

NOTE: The Authorized Representative is authorized to sign all applications, reports or other information 

submitted to the DNR. This person may be for a corporation, a responsible corporate officer including a 
president, secretary, treasurer, vice president or manager; and for a municipality, a ranking elected official; for 
a corporation or a municipality, another person authorized by one of those officers or officials and who has 
responsibility for the overall operation of the facility or activity regulated by the permit. This is the person to 
whom we will send information regarding the application, the draft permit and permit reissuance. 
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Village of Fenwood and R. Kraft � Miltrim Farms 

Trade Agreement #: Date 

Credit Generating Practice Verification Report 

1. Verifier Information 

Name & Title: Russel Kraft Agency/Organization: Village of Fenwood 

Phone: Email: 

2. Credit Generating Practice Information (attach numbered photographs to this form showing the 
installed practice; attach additional sheets as necessary) 

Field 
Credit Generating 

Practice 
Original 

Installation Date 

Meets NRCS 
Performance 
Standard? 

(Y/N) 

Included in 
Credit 

Certification 
Report? (Y/N) 

Photo #(s) 

1 Conservation Cover Spring 2022 

2 
Critical Area Planting 

(Gully Areas) 
Spring 2022 

042 Cover Crop 2021 

044 Cover Crop 2021 

1 



          

 

 
 

   

      

Trade Agreement #: Date 

3.2 If any deviations are reported in 3.1, describe if and how they nevertheless conform to the 
requirements of the WQT Plan approved by WDNR (Note: a revised Credit Certification Report must be 
completed and attached to this form if any deviations occurred): 

Y/N 
If yes, please describe location and size, and any control mechanisms currently in place. 

4. Are there any gullies present on the fields of the farm? 

Provide any additional comments here: 
5. Comments 

5. Attestation 

I certify that the Credit Generating Practices specified in the Credit Certification Report (as appended to 
the WQT Plan approved by WDNR) were present and have been operated and maintained according to 
NRCS Performance Standards and the Operations & Maintenance Plan, with Performance Verification 
associated with the Trade Agreement. I further certify that there were no deviations between the 
installed and contracted Credit Generating Practices, other than those noted herein. 

Print Name: 

Date: Signed: 

2 



          

  

             
               

   

Trade Agreement #: Date 

Further Instructions: 

Verifier shall complete and submit this Credit Generating Practice Verification Report to the 
permittee (Buyer) and the Broker (if applicable) according to the timeline indicated in the Water 
Quality Trading Contract (Agreement). 

3 



        
   

    

INSERT V FENWOOD & R KRAFT – CREDIT 
GENERATING PRACTICE VERIFICATION 

REPORT – 3 PAGES 
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APPENDIX H 

VILLAGE OF FENWOOD – MULTI DISCHARGE VARIANCE – 
PAYMENT CALCULATIONS 

WI-DNR 2/6/2020 Payment Calculations 
WI-DNR 2/8/2021 Payment Calculations 

WI-DNR 2/8/2022 Payment Calculations 

DNR 2023 Monitoring Discharge Report 
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State of Wisconsin 
DEPARTMENT OF NATURAL RESOURCES 
101 S. Webster Street Tony Evers, Governor 
Box 7921 Preston D. Cole, Secretary 
Madison WI 53707-7921 Telephone 608-266-2621 

FAX 608-267-3579 
TTY Access via relay - 711 

2/8/2022 

Christopher Furger 
W648 County Rd P 
Stratford, WI 54484 

Subject: County Payment for Phosphorus Multi-discharger Variance 
Permittee: Fenwood Wastewater Treatment Facility, WPDES WI-0031411 

Dear Christopher Furger: 

In accordance with s. 283.16 of the Wisconsin Statutes, you have been granted coverage under Wisconsin’s multi-
discharger phosphorus variance for Fenwood Wastewater Treatment Facility with a permit effective date of 
4/1/2019. The permitted facility has agreed to reduce the amount of phosphorus entering surface waters by 
making payments to the counties pursuant to s. 283.16(6)(b)1., Wis. Stats. 

Payment Calculation 

The permittee shall make a total payment by March 1 of each year in the amount equal to the per pound amount 
$53.01 times the number of pounds by which the effluent phosphorus discharged during the previous year 
exceeded the permittee’s target value or $640,000, whichever is less. This billing statement contains the payment 
to be made to participating counties based on the discharge monitoring reports (DMR) data. The following table 
contains the DMR data used to calculate the payment value. 

Facility Name 
Sample 
Point Month 

Monthly 
Average 
Phosphorus 
Concentration 
(mg/L) 

Monthly 
Total Flow 
(MG) 

Monthly 
Phosphor 
us Load 
(lbs) 

Monthly 
Load at 
Target 
Value 
(lbs) 

Monthly 
Load 
Above 
Target 
(lbs) 

MDV 
Effective? 

Annual 
Load 
Above 
Target 
(lbs) 

Fenwood Wastewater Treatment Facility 001 05 0.98 1.570 12.83 2.62 10.21 Y 
Fenwood Wastewater Treatment Facility 001 11 0.91 1.150 8.73 1.92 6.81 Y 17.02 

Total payment value for 2021: $902.23 

County Payment 

Counties were required to submit a “County Participation Form” to the department by January 2nd and payments 
are distributed proportionately amongst the participating counties based on their total land area in the HUC 8 
watershed. If there are no participating counties within a facility’s watershed, the department selects another 
participating county to receive the payments. Counties are required to use payments to reduce phosphorus 
entering the surface waters of the state pursuant to s. 283.16(8)(b), Wis. Stats. 

Based on participating counties, Fenwood Wastewater Treatment Facility is required to make the annual payment 
to the following counties: 
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HUC8 
Code Watershed Name 

County 
Name 

Percent of 
HUC 8 

Payment 
Amount 

7070002 Lake Dubay Marathon 85.2% $ 768.26 
7070002 Lake Dubay Taylor 11.0% $ 98.84 
7070002 Lake Dubay Wood 3.9% $ 35.12 

Please make checks payable and distribute to: 

Make Checks Payable To: Mailing Address 
Marathon County CPZ 210 River Drive Wausau WI 54403 
Taylor County Land Conservation Department 925 Donald Street, Room 104 Medford, WI 54451 
Wood County Land & Water Conservation Department 111 West Jackson Street Wisconsin Rapids, WI 54495 

Payment Verification 

As is required per the schedules section within the WPDES permit, the permittee shall submit Form 3200-151 to 
the Department by March 1 of each calendar year indicating total amount remitted to the participating counties to 
verify that the correct payment was made. A copy of the required form has been included and should be submitted 
by mail at the address on the form, or by email to matthew.claucherty@wisconsin.gov. Electronic correspondence 
preferred. 

Should you have further questions regarding this matter, please contact me at matthew.claucherty@wisconsin.gov 
or (608) 400-5596. 

Sincerely, 

Matt Claucherty 
MDV Point Source Coordinator 
Bureau of Water Quality 

e-cc: 
Nicholas Lindstrom, WDNR 

mailto:matthew.claucherty@wisconsin.gov
mailto:matthew.claucherty@wisconsin.gov







	Structure Bookmarks
	Fenwood Modified Permit Fact Sheet General Information 
	Fenwood Modified Permit Fact Sheet General Information 
	Permit Number: WI-0031411-09-01 
	Permit Number: WI-0031411-09-01 
	Permit Number: WI-0031411-09-01 

	Permittee: Village of Fenwood, 3797 Beech St, Fenwood WI 54426 
	Permittee: Village of Fenwood, 3797 Beech St, Fenwood WI 54426 

	Discharge Location: Fenwood WWTP, SEQ NWQ Sec 3 T27N R4E, Fenwood, WI 54426 
	Discharge Location: Fenwood WWTP, SEQ NWQ Sec 3 T27N R4E, Fenwood, WI 54426 

	Receiving Water: Fenwood Creek in the Lower Big Eau Pleine River Watershed of the Upper Wisconsin River Central Sub-Basin located in Marathon County 
	Receiving Water: Fenwood Creek in the Lower Big Eau Pleine River Watershed of the Upper Wisconsin River Central Sub-Basin located in Marathon County 

	StreamFlow (Q7,10): 0.06 cfs 
	StreamFlow (Q7,10): 0.06 cfs 

	Stream Classification: Warm Water Sport Fish Community, Non-public Water Supply 
	Stream Classification: Warm Water Sport Fish Community, Non-public Water Supply 

	Discharge Type: Existing, Intermittent 
	Discharge Type: Existing, Intermittent 

	Annual Average Design Flow: 0.015 MGD 
	Annual Average Design Flow: 0.015 MGD 

	Significant IndustrialLoading? No 
	Significant IndustrialLoading? No 

	Operator at ProperGrade? Yes 
	Operator at ProperGrade? Yes 

	Approved Pretreatment Program? 
	Approved Pretreatment Program? 
	N/A 



	Facility Description 
	Facility Description 
	The Village of Fenwood operates a three-cell stabilization pond wastewater treatment facility. Discharge to Fenwood Creek occurs on a fill and draw basis in the spring and fall. The annual average design flow of this facility is 0.015 million gallons per day (MGD). In 2024, the actual annual average influent flow was 0.009 MGD. No significant operational changes occurred during the last permit term. 
	Reason for permit modification: The water quality trading reporting parameters at surface water Outfall 001 were corrected so that compliance could be determined with the annual total phosphorus limitation on a monthly basis. Also, the E coli monitoring requirement at Outfall 001 was changed so that monitoring is required any time there is discharge between May – September, and the E coli limits will be effective May – September, beginning 05/01/2029. Significant areas of change in this fact sheet are noted

	Substantial Compliance Determination 
	Substantial Compliance Determination 
	After a desk top review of all discharge monitoring reports, CMARs, compliance schedule items, and a site visit by Nicholas Lindstrom on May 25, 2023, this facility has been found to be in substantial compliance with their current permit. 
	Sample Point Designation 
	Sample Point Designation 
	Sample Point Designation 

	Sample Discharge Flow, Sample Point Location, Waste Type/Sample Contents and Point Units, andAveraging Treatment Description (as applicable) Number Period 
	Sample Discharge Flow, Sample Point Location, Waste Type/Sample Contents and Point Units, andAveraging Treatment Description (as applicable) Number Period 

	701 0.009 MGD (2024) INFLUENT: Representative influent samples shall be collected from the influent manhole at the corner of County Highways P andM. 
	701 0.009 MGD (2024) INFLUENT: Representative influent samples shall be collected from the influent manhole at the corner of County Highways P andM. 

	001 0.008 MGD (2024) EFFLUENT: Representative effluent samples shall be collectedfrom the effluent manhole prior to discharge. Discharge is onlypermitted during the months of April, May, October, and November. 
	001 0.008 MGD (2024) EFFLUENT: Representative effluent samples shall be collectedfrom the effluent manhole prior to discharge. Discharge is onlypermitted during the months of April, May, October, and November. 

	003 
	003 
	Sludge has not been removed fromthe lagoons since 1979. 
	Representative composite sludge samples shall be collected fromthe first pond. 


	1 Influent – Monitoring Requirements Sample Point Number: 701-INFLUENT TO PLANT 
	1 Influent – Monitoring Requirements Sample Point Number: 701-INFLUENT TO PLANT 
	Monitoring Requirements and Limitations Parameter Limit Type Limit and Sample Sample Notes Units Frequency Type Flow Rate MGD Daily Total Daily BOD5, Total mg/L 2/Week Grab 
	Monitoring Requirements and Limitations Parameter Limit Type Limit and Sample Sample Notes Units Frequency Type Flow Rate MGD Daily Total Daily BOD5, Total mg/L 2/Week Grab 
	Monitoring Requirements and Limitations Parameter Limit Type Limit and Sample Sample Notes Units Frequency Type Flow Rate MGD Daily Total Daily BOD5, Total mg/L 2/Week Grab 

	Suspended Solids, Total 
	Suspended Solids, Total 
	mg/L 
	2/Week 
	Grab 



	Changes from Previous Permit: 
	Changes from Previous Permit: 
	and Total Suspended Solids: Sampling frequency increased from 2/month to 2/week. 
	BOD
	5 


	Explanation of Limits and Monitoring Requirements 
	Explanation of Limits and Monitoring Requirements 
	Flow Rate: Sample frequency changed to Daily from Continuous for eDMR reporting purposes. 
	and Total Suspended Solids: Tracking of BODand suspended solids are required for percent removal requirements found in s. NR 210.05, Wis. Adm. Code and in the Standard Requirements section the permit. Frequency updated. 
	BOD
	5 
	5 

	Monitoring frequency for a permitted sewage treatment work is evaluated on a case-by-case basis pursuant s. NR 210.04, Wis. Adm. Code. Appropriate monitoring is evaluated based on the size and type of facility, the ability to characterize effluent quality and variability, to detect events of noncompliance, and to ensure fairness and consistency in permits issued across the state. After evaluation, an increase in sampling frequency for BOD and TSS is warranted to align with sampling frequencies of similarly 

	2 Surface Water -Monitoring and Limitations Sample Point Number: 001-TAKEN FROM EFFLUENT MANHOLE 
	2 Surface Water -Monitoring and Limitations Sample Point Number: 001-TAKEN FROM EFFLUENT MANHOLE 
	Monitoring Requirements and Limitations Parameter Limit Type Limit and Units Sample Frequency Sample Type Notes Flow Rate Daily Max 0 MGD Daily Total Daily Limit effective Jan through March, June through September and December Flow Rate Daily Max 0.09 MGD Daily Total Daily Limit effective in April Flow Rate Daily Max 0.087 MGD Daily Total Daily Limit effective in May Flow Rate Daily Max 0.027 MGD Daily Total Daily Limit effective in October Flow Rate Daily Max 0.075 MGD Daily Total Daily Limit effective in 
	E. coli Schedule. E. coli % Exceedance 10 Percent Monthly Calculated Monitoring and limit apply during discharge May – Sept beginning 05/01/2029 per the Effluent Limitations for E. coli Schedule. See the E. coli Percent Limit section in the permit. Enter the result in the DMR on the last day of the month. Phosphorus, Total Monthly Avg 1.2 mg/L 2/Week Grab Limit effective throughout the permit term, as it represents a minimum control level. Phosphorus, Total lbs/day 2/Week Calculated Report daily mass discha
	the month. Chloride mg/L 2/Week Grab Monitoring in 2027 and 2028. Nitrogen, Total Kjeldahl mg/L See Listed Qtr(s) Grab Annual in rotating quarters. See Nitrogen Series Monitoring section. Nitrogen, Nitrite + Nitrate Total mg/L See Listed Qtr(s) Grab Annual in rotating quarters. See Nitrogen Series Monitoring section. Nitrogen, Total mg/L See Listed Qtr(s) Calculated Annual in rotating quarters. See Nitrogen Series Monitoring section below. Total Nitrogen shall be calculated as the sum of reported values for
	Changes from Previous Permit Flow Rate-Sampling frequency updated to Daily to reflect eDMR reporting. Ammonia Nitrogen-Sampling Frequency increased from Weekly to 2/Week. 
	Disinfection & E. coli-Monitoring for E coli is required May – Sept during discharge and the E coli limits become 
	effective 05/01/2029 and will apply May – Sept whenever there is discharge during those months. 
	WQT Credits Used (TP)-Available Credits Total updated. See WQT Approval for more information. 
	Chloride-Sampling frequency increased from Weekly to 2/Week. 
	Total Nitrogen Monitoring (TKN, N02+N03 and Total N)-Annual monitoring in rotating quarters throughout the permit term was added to the permit. 
	Explanation of Limits and Monitoring Requirements 
	Refer to the Water Quality-Based Effluent Limitations (WQBELs) memo for Fenwood Wastewater Treatment Facility, prepared by Benjamin Hartenbower dated June 20, 2024. 
	Monitoring Frequencies-The 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 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 limit
	Monitoring Frequencies for Individual Wastewater Permits 

	BOD5, Total Suspended Solids and pH-Categorical limits and WQBELs are included in the permit as outlined in ch. NR 210, Wis. Adm. Code. The effluent limitations for BOD5, Total Suspended Solids, and pH are carried over from the previous permit and are not subject to change at this time because the receiving water characteristics have not changed. 
	Ammonia Nitrogen-Current acute and chronic ammonia toxicity criteria for the protection of aquatic life are included in Tables 2C and 4B of ch. NR 105, Wis. Adm. Code. Subchapter IV of ch. NR 106 establishes the procedure for calculating water quality based effluent limitations (WQBELs) for ammonia. Weekly monitoring is required and the following daily 
	Ammonia Nitrogen-Current acute and chronic ammonia toxicity criteria for the protection of aquatic life are included in Tables 2C and 4B of ch. NR 105, Wis. Adm. Code. Subchapter IV of ch. NR 106 establishes the procedure for calculating water quality based effluent limitations (WQBELs) for ammonia. Weekly monitoring is required and the following daily 
	maximum limits that vary with effluent pH also apply. Report the applicable variable limit on the Discharge Monitoring Report (DMR) in the Ammonia Variable Limit column. 

	Disinfection & E. coli-Revisions to bacteria surface water quality criteria to protect recreational uses and accompanying 
	E. coli WPDES permit implementation procedures became effective May 1, 2020. Section NR 102.04(5)(a), Wis. Adm. Code, states that all surface waters shall be suitable for recreational use and meet the E. coli criteria established to protect this use. Section NR 102.04(5)(b), Wis. Adm. Code, states that exceptions to the disinfection requirement can be made if the department determines, in accordance with the procedures specified in s. NR210.06(3), Wis. Adm. Code, that disinfection is not required to meet wa
	In the original permit reissuance, disinfection requirements were only required during the month of May because the permittee does not normally discharge June-September. The permit modification clarifies that the E coli limits must be met whenever there is discharge May – September per the associated schedule. In the event the permittee would need to discharge in months other than May, the E coli limitations must be met during the disinfection season, May – 
	Sept, per section NR 102.04(5), Wis. Adm. Code, beginning 05/01/2029. 
	Wisconsin River Total Maximum Daily Load (TMDL): The permitted facility is included within the Wisconsin River Basin Total Maximum Daily Load (TMDL), which was approved by EPA April 26, 2019. The TMDL establishes Waste Load Allocations (WLAs) for point source dischargers and determines the maximum amounts of phosphorus that can be discharged and still protect water quality. The final effluent limits and monitoring expressed in the permit were derived from Site-Specific Criteria (SSC) for Lakes Petenwell, Ca
	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 TMDL Development and Implementation Guidance: Integrating the WPDES and Impaired Waters Program, mass limits must be given in the permit that are consistent with the TMDL WLA and the phosphorus impracticability agreement that was approved by USEPA in 2012 (see NPDES MOA Addendum dated July 12, 2012 at ). Methods for converting TMDL WLAs into permit limits for non
	https://prodoasint.dnr.wi.gov/swims/downloadDocument.do?id=167886175
	https://prodoasint.dnr.wi.gov/swims/downloadDocument.do?id=167886175


	Phosphorus reporting requirements for the TMDL and Water Quality trading are included. The TMDL parameters are required for informational purposes for the TMDL. The permittee utilizes WQT for compliance with the limits. 
	Phosphorus – Phosphorus requirements are based on the Phosphorus Rules that became effective December 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. Currently in NR 217 Wis. Adm. Code there are two methods used to determine if a phosphorus limit is needed: a technology based effluent limit (TBEL) and a water quality based effluent limit
	The wastewater treatment facility is not able to meet the WQBEL. This permit authorizes the use of trading as a tool to 
	demonstrate compliance with the phosphorus WQBELs. This permit includes terms and conditions related to the Water Quality Trading Plan (WQT-2024-011) or approved amendments thereof. The total ‘WQT TP Credits’ available are designated in the approved WQT Plan. The Village has implemented conversion of agricultural cropland acres to permanent grassland as a conservation practice. The practices were installed in 2022 and have been maintained throughout the last permit term The WQT Plan proposes the generation 
	Additional WQT subsections in the permit provide information on compliance determinations, annual reporting and reopening of the permit. 
	-

	Phosphorus WQBELS are met through WQT computed compliance limits which also require a corresponding Minimum Control Level (MCL) to be met at the discharge. The phosphorus mass limit is based on the Total Maximum Daily Load (TMDL) for the Wisconsin River Basin to address phosphorus water quality impairments within the TMDL area. 
	Chloride: Acute and chronic chloride toxicity criteria for the protection of aquatic life are included in Tables 1 and 5 of ch. NR 105, Wis. Adm. Code. Subchapter VII of ch. NR 106 establishes the procedure for calculating water quality based effluent limitations (WQBELs) for chloride. This permit includes 2/week chloride monitoring for years 2027 and 2028 to ensure adequate data for permit the next reissuance. 
	Total Nitrogen Monitoring (NO2+NO3, TKN and Total N)-The Department has included effluent monitoring for Total Nitrogen in the permit through the authority under §§ 283.55(1)(e), Wis. Stats., which allows the department to require the permittee to submit information necessary to identify the type and quantity of any pollutants discharged from the point source, and through s. NR 200.065(1)(h), Wis. Adm. Code, which allows for this monitoring to be collected during the permit term. More information on the jus
	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 reevaluate the need for sampling at the next permit reissuan
	3 Land Application -Monitoring and Limitations 
	Municipal Sludge Description 
	Municipal Sludge Description 
	Municipal Sludge Description 

	Sample Sludge Class Sludge Type Pathogen Vector Reuse Amount Point (A orB) (Liquid or Reduction Attraction Option Reused/Disposed (Dry Cake) Method Method Tons/Year) 
	Sample Sludge Class Sludge Type Pathogen Vector Reuse Amount Point (A orB) (Liquid or Reduction Attraction Option Reused/Disposed (Dry Cake) Method Method Tons/Year) 

	003 B Liquid To be evaluated with submittal of sludge management plan (should there be a need to desludge the lagoon during the permit term). 
	003 B Liquid To be evaluated with submittal of sludge management plan (should there be a need to desludge the lagoon during the permit term). 

	Does sludge management demonstrate compliance? Yes. 
	Does sludge management demonstrate compliance? Yes. 

	Is additional sludge storage required? No. 
	Is additional sludge storage required? No. 

	Is Radium-226 present in the water supply at a level greater than 2 pCi/liter? No. 
	Is Radium-226 present in the water supply at a level greater than 2 pCi/liter? No. 

	Is a priority pollutant scan required? No. 
	Is a priority pollutant scan required? No. 



	Sample Point Number: 003-LAGOON SLUDGE 
	Sample Point Number: 003-LAGOON SLUDGE 
	Monitoring Requirements and Limitations 
	Monitoring Requirements and Limitations 
	Monitoring Requirements and Limitations 

	Parameter Limit Type Limit and Sample Sample Notes Units Frequency Type 
	Parameter Limit Type Limit and Sample Sample Notes Units Frequency Type 

	Solids, Total Percent Once Composite 
	Solids, Total Percent Once Composite 

	Arsenic Dry Wt Ceiling 75 mg/kg Once Composite 
	Arsenic Dry Wt Ceiling 75 mg/kg Once Composite 

	Arsenic Dry Wt High Quality 41 mg/kg Once Composite 
	Arsenic Dry Wt High Quality 41 mg/kg Once Composite 

	Cadmium Dry Wt Ceiling 85 mg/kg Once Composite 
	Cadmium Dry Wt Ceiling 85 mg/kg Once Composite 

	Cadmium Dry Wt High Quality 39 mg/kg Once Composite 
	Cadmium Dry Wt High Quality 39 mg/kg Once Composite 

	Copper Dry Wt Ceiling 4,300 mg/kg Once Composite 
	Copper Dry Wt Ceiling 4,300 mg/kg Once Composite 

	Copper Dry Wt High Quality 1,500 mg/kg Once Composite 
	Copper Dry Wt High Quality 1,500 mg/kg Once Composite 

	Lead Dry Wt Ceiling 840 mg/kg Once Composite 
	Lead Dry Wt Ceiling 840 mg/kg Once Composite 

	Lead Dry Wt High Quality 300 mg/kg Once Composite 
	Lead Dry Wt High Quality 300 mg/kg Once Composite 

	Mercury Dry Wt Ceiling 57 mg/kg Once Composite 
	Mercury Dry Wt Ceiling 57 mg/kg Once Composite 

	Mercury Dry Wt High Quality 17 mg/kg Once Composite 
	Mercury Dry Wt High Quality 17 mg/kg Once Composite 

	Molybdenum Dry Wt Ceiling 75 mg/kg Once Composite 
	Molybdenum Dry Wt Ceiling 75 mg/kg Once Composite 

	Nickel Dry Wt Ceiling 420 mg/kg Once Composite 
	Nickel Dry Wt Ceiling 420 mg/kg Once Composite 

	Nickel Dry Wt High Quality 420 mg/kg Once Composite 
	Nickel Dry Wt High Quality 420 mg/kg Once Composite 

	Selenium Dry Wt Ceiling 100 mg/kg Once Composite 
	Selenium Dry Wt Ceiling 100 mg/kg Once Composite 

	Selenium Dry Wt High Quality 100 mg/kg Once Composite 
	Selenium Dry Wt High Quality 100 mg/kg Once Composite 

	Zinc Dry Wt Ceiling 7,500 mg/kg Once Composite 
	Zinc Dry Wt Ceiling 7,500 mg/kg Once Composite 

	Zinc Dry Wt High Quality 2,800 mg/kg Once Composite 
	Zinc Dry Wt High Quality 2,800 mg/kg Once Composite 

	Nitrogen, Total Kjeldahl Percent Once Composite Complete List 2 Analysis prior to land application. 
	Nitrogen, Total Kjeldahl Percent Once Composite Complete List 2 Analysis prior to land application. 

	Nitrogen, Ammonia Percent Once Composite Complete List 2 Analysis (NH3-N) Total prior to land application. 
	Nitrogen, Ammonia Percent Once Composite Complete List 2 Analysis (NH3-N) Total prior to land application. 

	Phosphorus, Total Percent Once Composite Complete List 2 Analysis prior to land application. 
	Phosphorus, Total Percent Once Composite Complete List 2 Analysis prior to land application. 

	Phosphorus, Water % of Tot P Once Composite Complete List 2 Analysis Extractable prior to land application. 
	Phosphorus, Water % of Tot P Once Composite Complete List 2 Analysis Extractable prior to land application. 

	Potassium, Total Percent Once Composite Complete List 2 Analysis Recoverable prior to land application. 
	Potassium, Total Percent Once Composite Complete List 2 Analysis Recoverable prior to land application. 

	PCB Total Dry Wt Ceiling 50 mg/kg Once Composite Sample once in calendar year 2025. See 'Sludge Analysis for PCBs' section in permit. 
	PCB Total Dry Wt Ceiling 50 mg/kg Once Composite Sample once in calendar year 2025. See 'Sludge Analysis for PCBs' section in permit. 

	PCB Total Dry Wt 
	PCB Total Dry Wt 
	High Quality 
	10 mg/kg 
	Once 
	Composite 
	Sample once in calendar year 2025. See 'Sludge Analysis for PCBs' section in permit. 

	PFOA + PFOS 
	PFOA + PFOS 
	ug/kg Once Calculated Report the sum of PFOA and PFOS. See PFAS Permit Sections for more information. 

	PFAS Dry Wt 
	PFAS Dry Wt 
	Once 
	Grab 
	Perfluoroalkyl and Polyfluoroalkyl Substances based on updated DNR PFAS List. See PFAS Permit Sections for more information. 



	Changes from Previous Permit: 
	Changes from Previous Permit: 
	Sludge monitoring requirements and limitations were re-evaluated for the proposed permit term. List 2 analysis for nutrients prior to land application has been added. PFAS monitoring once during the permit term is included in the permit pursuant to s. NR 204.06(2)(b)9, Wis. Adm. Code. 

	Explanation of Limits and Monitoring Requirements 
	Explanation of Limits and Monitoring Requirements 
	Requirements for land application of municipal sludge are determined in accordance with ch. NR 204, Wis. Adm. Code. Ceiling and high-quality limits for metals in sludge are specified in s. NR 204.07(5), Wis. Adm. Code. Requirements for pathogens are specified in s. NR 204.07(6), Wis. Adm. Code and in s. NR 204.07 (7), Wis. Adm. Code for vector attraction requirements. Limitations for PCBs are addressed in s. NR 204.07(3)(k), Wis. Adm. Code. 
	List 2 Analysis for Nutrients – Monitoring for nutrients has been added to facilitate land application of removed sludge should this occur during the permit term. Sample collection shall occur prior to land application. 
	PFAS-The presence and fate of PFAS in municipal and industrial sludges is an emerging public health concern. EPA is currently developing a risk assessment to determine future land application rates and expects to release this risk assessment by the end of 2024. In the interim, the department has developed the “Interim Strategy for Land Application ofBiosolids and Industrial Sludges Containing PFAS”. 
	Collecting sludge data on PFAS concentrations from a wide range of wastewater treatment facilities will help protect public health from exposure to elevated levels of PFAS and determine the department’s implementation of EPA’s recommendations. To quantitate this risk, PFAS sampling has been included in the proposed WPDES permit pursuant to ss. NR 214.18(5)(b) and NR 204.06(2)(b)9, Wis. Adm. Code. 
	4 Schedules 

	4.1 Disinfection and Effluent Limitations for E. coli 
	4.1 Disinfection and Effluent Limitations for E. coli 
	Required Action Due Date 
	Required Action Due Date 
	Required Action Due Date 

	Progress Report: The permittee shall submit a progress report on development and submittal of a 06/30/2025 facility plan for upgrades to meet disinfection requirements and E. coli limits. 
	Progress Report: The permittee shall submit a progress report on development and submittal of a 06/30/2025 facility plan for upgrades to meet disinfection requirements and E. coli limits. 

	Submit Facility Plan: The permittee shall submit a Facility Plan per s. NR 110.09, Wis. Adm. Code for meeting disinfection requirements and complying with E. coli surface water limitations. The permittee may submit an abbreviated facility plan if the Department determines that the modifications are minor. 
	Submit Facility Plan: The permittee shall submit a Facility Plan per s. NR 110.09, Wis. Adm. Code for meeting disinfection requirements and complying with E. coli surface water limitations. The permittee may submit an abbreviated facility plan if the Department determines that the modifications are minor. 
	04/30/2026 

	Final Plans and Specifications: The permittee shall submit final construction plans to the 03/31/2027 Department for approval pursuant to ch. NR 108, Wis. Adm. Code, specifying treatment plant upgrades that must be constructed to meet disinfection requirements per s. NR 210.06(1), Wis. Adm Code, achieve compliance with final E. coli limitations, and a schedule for completing construction of the upgrades by the complete construction date specified below. 
	Final Plans and Specifications: The permittee shall submit final construction plans to the 03/31/2027 Department for approval pursuant to ch. NR 108, Wis. Adm. Code, specifying treatment plant upgrades that must be constructed to meet disinfection requirements per s. NR 210.06(1), Wis. Adm Code, achieve compliance with final E. coli limitations, and a schedule for completing construction of the upgrades by the complete construction date specified below. 

	Treatment Plant Upgrade to Meet Limitations: The permittee shall initiate bidding, procurement, 09/30/2027 and/or construction of the project. The permittee shall obtain approval of the final construction plans and schedule from the Department pursuant to s. 281.41. Stats., prior to initiating activities defined as construction under ch. NR 108, Wis. Adm. Code. Upon approval of the final construction plans and schedule by the Department pursuant to s. 281.41, Stats., the permittee shall construct the treatm
	Treatment Plant Upgrade to Meet Limitations: The permittee shall initiate bidding, procurement, 09/30/2027 and/or construction of the project. The permittee shall obtain approval of the final construction plans and schedule from the Department pursuant to s. 281.41. Stats., prior to initiating activities defined as construction under ch. NR 108, Wis. Adm. Code. Upon approval of the final construction plans and schedule by the Department pursuant to s. 281.41, Stats., the permittee shall construct the treatm

	Construction Upgrade Progress Report: The permittee shall submit a progress report on 09/30/2028 construction upgrades. 
	Construction Upgrade Progress Report: The permittee shall submit a progress report on 09/30/2028 construction upgrades. 

	Complete Construction: The permittee shall complete construction of wastewater treatment system 03/31/2029 upgrades. 
	Complete Construction: The permittee shall complete construction of wastewater treatment system 03/31/2029 upgrades. 

	Achieve Compliance: The permittee shall achieve compliance with final E. coli limitations. 
	Achieve Compliance: The permittee shall achieve compliance with final E. coli limitations. 
	04/30/2029 



	4.2 Annual Water Quality Trading (WQT) Report 
	4.2 Annual Water Quality Trading (WQT) Report 
	Required Action Due Date 
	Required Action Due Date 
	Required Action Due Date 

	Annual WQT Report: Submit an annual WQT report that shall cover the first year of the permit 01/31/2025 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 redu
	Annual WQT Report: Submit an annual WQT report that shall cover the first year of the permit 01/31/2025 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 redu

	Annual WQT Report #2: Submit an annual WQT report that shall cover the previous year. 01/31/2026 
	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 #3: Submit an annual WQT report that shall cover the previous year. 01/31/2027 

	Annual WQT Report #4: Submit the 4th annual WQT report that shall cover the previous year. 01/31/2028 
	Annual WQT Report #4: Submit the 4th 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 submita 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. 
	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 submita 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 of noncompliance or failure to implement any terms or conditions of the approved water quality tradingplan for the previous calendar year. 
	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 of noncompliance or failure to implement any terms or conditions of the approved water quality tradingplan for the previous calendar year. 



	4.3 Sludge Management Plan 
	4.3 Sludge Management Plan 
	A sludge management plan is required for the removal of sludge and land application. 
	Required Action Due Date Sludge Management Plan: The permittee shall submit an updated Sludge Management Plan for approval if removal of sludge will occur during this permit term. The plan shall demonstrate compliance with ch. NR 204, Wis. Adm. Code and at minimum address 1) How and where is sludge sampled; 2) Available sludge storage details and location(s); 3) How will the sludge be removed with details on volume, characterization and how will the treatment plant continue to function during the drawdown; 

	Explanation of Schedules 
	Explanation of Schedules 
	Disinfection and Effluent Limitations for E. coli 
	Disinfection and Effluent Limitations for E. coli 

	A compliance schedule is included in the permit to provide time for the permittee to submit plans and specs and install disinfection treatment for meeting effluent E. coli water quality-based effluent limits and disinfection requirements pursuant s. NR 210.06, Wis. Adm. Code. 
	Annual Water Quality Trading (WQT) Reports 
	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 


	Sludge Management Plan 
	Sludge Management Plan 

	If a lagoon will be desludged during this permit term a management plan is needed to explain how the sludge will be safely removed, what contingencies are in place, the type of equipment that will be used and how the sludge will be land applied to ensure the proper precautions are in place to prevent any negative impacts to surface water or groundwater. The60 days allows the department adequate time to review the sludge management plan and approve sites for land applicationof sludge should the facility sele


	Special Reporting Requirements 
	Special Reporting Requirements 
	None 

	Other Comments: 
	Other Comments: 
	Publishing Newspaper: Wausau Daily Herald, 800 Scott Street, Wausau, WI, 54402-1286 

	Attachments: 
	Attachments: 
	Water Quality-Based Effluent Limitations for Fenwood Wastewater Treatment Facility, prepared by Benjamin Hartenbower dated June 20, 2024 
	Water Quality Trading Plan (WQT-2024-0011) for the Village of Fenwood submitted on January 31, 2024. 
	Water Quality Trading Plan Conditional Approval for Fenwood Wastewater Treatment Facility -WPDES 
	Permit WI-0031411-01, prepared by Jenna Monahan dated April 15, 2024. 
	Expiration Date: 
	September 30, 2029 
	Justification Of Any Waivers From Permit Application Requirements 
	No waivers requested or given as a part of this permit reissuance. 
	Originally Prepared By: Melanie Burns, Wastewater Specialist Date: July 24, 2024 
	Modified by: Holly Heldstab, Wastewater Specialist Date: May 12, 2025 
	State of Wisconsin
	CORRESPONDENCE/MEMORANDUM 
	CORRESPONDENCE/MEMORANDUM 
	DATE: 
	DATE: 
	DATE: 
	June 20, 2024 

	TO: 
	TO: 
	Melanie Burns 
	SER/Milwaukee 

	FROM: 
	FROM: 
	Benjamin Hartenbower 
	WCR/Eau Claire 

	SUBJECT: 
	SUBJECT: 
	Water Quality-Based Effluent Limitations for the Fenwood Wastewater Treatment Facility 

	TR
	WPDES Permit No. WI-0031411 


	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 the Fenwood Wastewater Treatment Facility in Marathon County. This municipal wastewater treatment facility (WWTF) discharges to Fenwood Creek, located in the Lower Big Eau Pleine River Watershed in the Central Wisconsin River Basin. This discharge is 
	Based on our review, the following recommendations are made on a chemical-specific basis at Outfall 001: 
	Parameter 
	Parameter 
	Parameter 
	Daily Maximum 
	Daily Minimum 
	Weekly Average 
	Monthly Average 
	Annual Total 
	Footnotes 


	Flow Rate 
	1,2 
	April 0.09 MGD May 0.087 MGD October 0.027 MGD November 0.075 MGD 45 mg/L 30 mg/L 1 TSS 45 mg/L 30 mg/L 1 pH 9.0 s.u. 6.0 s.u. 1 Ammonia Nitrogen Variable 3 E.Coli 4 Chloride 5 Phosphorus 6 TKN, Nitrate+Nitrite, and Total Nitrogen 7 MCL 1.2 mg/L WQT Computed (TP) 7 lbs/year 
	Footnotes: 
	1. No changes from the current permit. 
	Figure
	Figure
	Effluent pH  
	Effluent pH  
	Effluent pH  
	Limit 
	Effluent pH  
	Limit 
	Effluent pH 
	Limit 

	s.u. 
	s.u. 
	mg/L 
	s.u. 
	mg/L 
	s.u. 
	mg/L 

	 
	 
	82 
	 
	50 
	 
	11 

	6.1 < 
	6.1 < 
	 
	81 
	 
	45 
	 
	8.7 

	TR
	 
	79 
	 
	40 
	 
	7.1 

	TR
	 
	77 
	 
	35 
	 
	5.9 

	TR
	 
	74 
	 
	30 
	 
	4.8 

	TR
	 
	71 
	 
	26 
	 
	4.0 

	TR
	 
	68 
	 
	22 
	 
	3.3 

	TR
	 
	64 
	 
	18 
	 
	2.8 

	TR
	 
	59 
	 
	15 
	 
	2.3 

	TR
	 
	55 
	 
	13 
	 
	2.0 


	       4.
	       4.
	       4.
	   Monitoring only required during the month of May. 

	       5.
	       5.
	   Monitoring only. 


	 
	  Please consult the attached report for details regarding the above recommendations. If there are any questions or comments, please contact Benjamin Hartenbower at (715) 225-4705 or  or Diane Figiel at .   Attachments (3)  Narrative, Thermal Table, & Map     PREPARED BY:  ______________________________ Date: ______________  
	Benjamin.Hartenbower@wisconsin.gov
	Diane.Figiel@wisconsin.gov

	06/20/2024 
	   Benjamin Hartenbower, PE,     Water Resources Engineer     E-cc:   Nick Lindstrom, Wastewater Engineer  WCR/Eau Claire  Geisa Thielen, Regional Wastewater Supervisor  WCR/Eau Claire  Diane Figiel, Water Resources Engineer  WY/3   Scott Provost, Water Quality Biologist  WCR/Wisconsin Rapids  Nate Willis, Wastewater Engineer  WY/3     
	Attachment #1 
	Water Quality-Based Effluent Limitations for the Fenwood WPDES Permit No. WI-0031411 
	Figure
	Figure
	Figure
	Prepared by: Benjamin P. Hartenbower 
	PART 1 BACKGROUND INFORMATION 
	Facility Description: 
	The Village of Fenwood operates a three-cell stabilization pond wastewater treatment facility. Discharge to Fenwood Creek occurs on a fill and draw basis in the spring and fall. 
	Attachment #3 is a map of the area showing the approximate location of Outfall 001. 
	Existing Permit Limitations 
	The current permit, which expired on March 31, 2024, includes the following effluent limitations and monitoring requirements. 
	Daily 
	Daily 
	Weekly 
	Monthly 
	Annual 
	Parameter 
	Maximum 
	Minimum 
	Average 
	Average 
	Total 
	Footnotes 
	Figure
	Figure
	Flow Rate 1,2 April 0.09 MGD May 0.087 MGD October 0.027 MGD November 0.075 MGD 45 mg/L 30 mg/L 1 TSS 45 mg/L 30 mg/L 1 pH 9.0 s.u. 6.0 s.u. 1 Ammonia Nitrogen Variable 3 Chloride 4 Phosphorus MCL 1.20 mg/L WQT Computed (TP) 7 lbs/year Footnotes: 
	Figure
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	Effluent pH Limit Effluent pH Limit Effluent pH Limit s.u. mg/L s.u. mg/L s.u. mg/L 82 50 11 6.2 81 45 8.7 79 40 7.1 77 35 5.9 74 30 4.8 71 26 8.5 < 4.0 68 22 3.3 64 18 2.8 59 15 2.3 55 13 2.0 
	4. Monitoring only. 
	Receiving Water Information 
	Name: Fenwood Creek 
	Figure

	L
	LI
	Figure
	Waterbody 
	Identification Code (WBIC): 1428700 

	LI
	Figure
	Classification 
	used in accordance with chs. NR 102 and 104, Wis. Adm. Code: Warm Water Sport Fish (WWSF) community, non-public water supply. Low flows used in accordance with chs. NR 106 and 217, Wis. Adm. Code: USGS by taking 5 discharge measurements collected from USGS for Station 053995527 at Highway P in Fenwood, 3200 ft upstream of Outfall 001 and relating the data to the Big Eau Pleine River at Stratford, USGS Station 05399500. (July 6, 2005 memo from USGS) 


	77Harmonic Mean Flow = 1.00 cfs using a drainage area of 16.7 mi². 
	-
	-

	Figure
	Figure
	Figure
	Table
	TR
	Apr 
	May 
	Oct 
	Nov 

	7-Q10 (cfs) 
	7-Q10 (cfs) 
	2.63 
	0.78 
	0.20 
	0.45 

	7-Q2 (cfs) 
	7-Q2 (cfs) 
	6.00 
	2.02 
	0.79 
	1.29 

	30-Q5 (cfs) 
	30-Q5 (cfs) 
	16.7 
	4.41 
	0.78 
	1.33 


	The Harmonic Mean has been estimated based on average flow and the 7
	-

	Figure
	from U.S. EPA's 
	(March 1991, EPA/505/2-90-001, pgs. 88-89). 
	Figure

	Figure
	Figure
	. This value represents the geometric mean of effluent samples collected July 2023. Effluent hardness is used in place of receiving water because there is no data available for Fenwood Creek. 
	Figure
	Hardness = 148 mg/L as CaCO
	3

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

	Figure
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	L
	LI
	Figure
	Source 
	of background concentration data: Chloride data is from Lower Big Eau Pleine River watershed. Metals data from Big Eau Pleine River at Cherokee is used for this evaluation because there is no data available for Fenwood Creek and the Big Eau Pleine River is within the same ecological landscape so ambient water quality characteristics are expected to be similar. 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 

	LI
	Figure
	Multiple 
	dischargers: None 

	LI
	Figure
	Impaired 
	water status: Fenwood Creek is listed as impaired for Total Phosphorus. 


	Effluent Information: 
	L
	L
	LI
	Figure
	Design 
	Flow Rates(s): 

	Annual Average = 0.090 MGD (Million Gallons per Day) For reference, the actual average flow from May 2019 to December 2023 during discharge occurences was 0.061 MGD. 

	LI
	Figure
	Hardness 
	. This value represents the geometric mean of 4 effluent samples collected from 07/10/2023 to 07/19/2023. 
	= 148 mg/L as CaCO
	3


	LI
	Figure
	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). 

	LI
	Figure
	Water 
	Source: Domestic wastewater with water supply from private wells 


	Additives: None 
	Figure

	Figure
	Effluent characterization: This facility is categorized as a minor municipality, 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, and hardness. The permit-required monitoring for Chloride and Phosphorus from April 2019 to March 2024 is used in this evaluation. 
	Figure

	Chloride mg/L 1-day P99 296 4-day P99 235 30-day P99 202 Mean 184 Std 40 Sample size 20 Range 146 -341 
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	Chemical Specific Effluent Data at Outfall 001 
	Sample Copper Date 07/10/2023 <3 07/13/2023 <3 07/16/2023 <3 07/19/2023 <3 07/22/2023 <3 07/25/2023 <3 07/28/2023 <3 07/31/2023 <3 08/14/2023 <3 08/17/2023 <3 08/20/2023 <3 mean <3 
	calculated using zero in place of the non-detected results. Effluent data for substances for which a single sample was analyzed is shown in the tables in Part 2 
	Figure
	The following table presents the average concentrations and loadings at Outfall 001 from May 2019 to December 2023 for all parameters with limits in the current permit to meet the requirements of s. NR 201.03(6): 
	Parameter Averages with Limits Average Measurement Average Mass Discharged 12 mg/L TSS 15 mg/L pH 7.35 s.u. Ammonia Nitrogen 1.1 mg/L Phosphorus 0.87 mg/L 0.427 lbs/day 
	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. 
	1. 
	1. 
	The maximum effluent concentration exceeds the calculated limit (s. NR 106.05(3), Wis. Adm. Code) 

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


	3. 
	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) 
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	Acute Limits based on 1-Q
	Acute Limits based on 1-Q
	10 

	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 receiving water low flow to determine if more restrictive effluent limitations are needed to protect the receivin
	other limits along with the 1-Q
	10 

	Limitation = f Qe) (Cs) Qe 
	Where: WQC =Acute toxicity criterion or secondary acute value according to ch. NR 105, Wis. Adm. Code. 
	) flow data is not available = 80% of the average minimum 7-day flow ). 
	Qs = average minimum 1-day flow which occurs once in 10 years (1-day Q
	10
	if the 1-day Q
	10 
	which occurs once in 10 years (7-day Q
	10

	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. 
	method of limit calculation produces the most stringent daily maximum limitations and should be used while making reasonable potential determinations. This is the case for the Village of Fenwood Wastewater Treatment Facility. 
	If the receiving water is effluent dominated under low stream flow conditions, the 1-Q
	10 

	The following tables list the calculated WQBELs for this discharge along with the results of effluent sampling. and chloride (mg/L). 
	Figure
	Daily Maximum Limits based on Acute Toxicity Criteria (ATC) 
	RECEIVING WATER FLOW = 0.05 cfs, (1-
	Figure
	-

	Figure
	(3) (bm), Wis. Adm. Code. 
	SUBSTANCE 
	SUBSTANCE 
	SUBSTANCE 
	REF. HARD. mg/L 
	ATC 
	MEAN BACKGRD. 
	-

	MAX. EFFL. LIMIT** 
	1/5 OF EFFL. LIMIT 
	MEAN EFFL. CONC. 
	1-day P99 
	1-day MAX. CONC. 

	Arsenic 
	Arsenic 
	339.8 
	456.9 
	91.4 
	1.2 

	Cadmium 
	Cadmium 
	148 
	16.13 
	0.025 
	21.7 
	4.3 
	<2 

	Chromium (+3) 
	Chromium (+3) 
	148 
	2481.99 
	0.337 
	3337.4 
	667.5 
	<3 

	Copper 
	Copper 
	148 
	22.42 
	1.266 
	29.7 
	5.9 
	<3 
	<3 

	Lead 
	Lead 
	148 
	155.89 
	0.283 
	209.5 
	41.9 
	<1 

	Nickel 
	Nickel 
	148 
	652.68 
	877.7 
	175.5 
	<8 

	Zinc 
	Zinc 
	148 
	169.33 
	2.011 
	227 
	45 
	34 

	Chloride 
	Chloride 
	757 
	28.9 
	1008 
	296 
	341 


	* * Per the changes to s. NR 106.07(3), Wis. Adm. Code, effective 09/01/2016 consideration of ambient concentrations and 1-more restrictive limit than the 2 × ATC method of limit calculation Page 5 of16 Fenwood Wastewater Treatment Facility 
	Figure
	Figure
	Figure
	Figure

	Figure
	Attachment #1 
	Weekly Average Limits based on Chronic Toxicity Criteria (CTC) 
	RECEIVING WATER FLOW = 0.02 cfs (¼ of the 7Code 
	-

	Figure
	Figure
	SUBSTANCE 
	SUBSTANCE 
	SUBSTANCE 
	REF. HARD. mg/L 
	CTC 
	MEAN BACKGRD. 
	-

	WEEKLY AVE. LIMIT 
	1/5 OF EFFL. LIMIT 
	MEAN EFFL. CONC. 
	4-day P99 

	Arsenic 
	Arsenic 
	152.2 
	168.6 
	33.7 
	1.2 

	Cadmium 
	Cadmium 
	148 
	3.34 
	0.025 
	3.7 
	0.7 
	<2 

	Chromium (+3) 
	Chromium (+3) 
	148 
	181.86 
	0.337 
	201.4 
	40.3 
	<3 

	Copper 
	Copper 
	148 
	14.45 
	1.266 
	15.9 
	3.2 
	<3 

	Lead 
	Lead 
	148 
	40.83 
	0.283 
	45.2 
	9.0 
	<1 

	Nickel 
	Nickel 
	148 
	72.61 
	80.4 
	16.1 
	<8 

	Zinc 
	Zinc 
	148 
	169.33 
	2.011 
	187.4 
	37.5 
	34 

	Chloride 
	Chloride 
	395 
	28.9 
	434 
	235 


	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 = 0.25 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06 (4), Wis. Adm. Code. 
	Table
	TR
	MEAN 
	MO'LY 
	1/5 OF 
	MEAN 

	TR
	HTC 
	BACK
	-

	AVE. 
	EFFL. 
	EFFL. 

	SUBSTANCE 
	SUBSTANCE 
	GRD. 
	LIMIT 
	LIMIT 
	CONC. 

	Cadmium Chromium (+3) Lead 
	Cadmium Chromium (+3) Lead 
	370 3818000 140 
	0.025 0.337 0.283 
	1038 10706611 392.1 
	208 2141322 78.4 
	<2 <3 <1 

	Nickel 
	Nickel 
	43000 
	120583 
	24117 
	<8 


	Monthly Average Limits based on Human Cancer Criteria (HCC) 
	RECEIVING WATER FLOW = 0.25 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06 (4), Wis. Adm. Code. 
	Table
	TR
	MEAN 
	MO'LY 
	1/5 OF 
	MEAN 

	TR
	HCC 
	BACK
	-

	AVE. 
	EFFL. 
	EFFL. 

	SUBSTANCE 
	SUBSTANCE 
	GRD. 
	LIMIT 
	LIMIT 
	CONC. 

	Arsenic 
	Arsenic 
	13.3 
	37.3 
	7.5 
	1.2 


	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. 
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	Conclusions and Recommendations: Based on a comparison of the effluent data and calculated effluent limitations, limits are not required for toxic substances. 
	PFOS and PFOA 
	The need for PFOS and PFOA monitoring is evaluated in accordance with s. NR 106.98, Wis. Adm. Code. 
	The permit application did not require monitoring for mercury because the Fenwood Wastewater Treatment Facility is categorized as a minor facility as defined in s. NR 200.02(8), Wis. Adm. Code. In accordance with s. NR 106.145(3)(a)3., Wis. Adm. Code, a minor municipal discharger shall monitor, and report results of influent and effluent mercury monitoring once every three months if, there are two or more exceedances in the last five years of the high-quality sludge mercury concentration of 17 mg/kg specifi
	Figure

	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. The current permit has daily maximum limits. These limits are re-evaluated at this time due to the following changes: 
	Subchapter 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	The 
	Figure
	Daily Maximum Limits based on Acute Toxicity Criteria (ATC): 
	Daily maximum limitations are based on acute toxicity criteria in ch. NR 105, Wis. Adm. Code, which are a function of the effluent pH and the receiving water classification. The acute toxicity criterion (ATC) for ammonia is calculated using the following equation. 
	7.204)
	)] 

	ATC in mg/L = [A ÷ (1 + 10)] + [B ÷ (1 + 10
	(7.204 pH)
	(pH 

	Where: 
	A = 0.411 and B = 58.4 for a Warm Water Sport fishery, and 
	pH (s.u.) = that characteristic of the 
	effluent. 
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	The effluent pH data was examined as part of this evaluation. A total of 186 sample results were reported from May 2019 to November 2023. The maximum reported value was 8.30 s.u. (Standard pH Units). The effluent pH was 8.30 s.u. or less 99% of the time. The 1106.05(5), Wis. Adm. Code, is 8.17 s.u. The mean plus the standard deviation multiplied by a factor of 2.33, an estimate of the upper ninety ninth percentile for a normally distributed dataset, is 8.14 s.u. Therefore, a value of 8.30 s.u. is believed t
	-

	Figure
	Figure
	Figure
	Daily Maximum Ammonia Nitrogen Effluent Limitations Calculation Method 
	In accordance with s. NR 106.32(2), Wis. Adm. Code daily maximum ammonia limitations are calculated receiving water low flow if it is determined that the previous method of acute ammonia limit calculation (2×ATC) is not sufficiently protective of the fish and aquatic life. The more restrictive calculated limits shall apply. 
	using the 1-Q
	10 

	The calculated daily maximum ammonia nitrogen effluent limits using the mass balance approach with (estimated as 80 % of 7-Q) and the 2×ATC approach are shown below. 
	the 1-Q
	10 
	10

	Daily Maximum Ammonia Nitrogen Determination 
	Figure
	Figure
	Table
	TR
	April Ammonia Nitrogen Limit mg/L 
	May Ammonia Nitrogen Limit mg/L 
	October Ammonia Nitrogen Limit mg/L 
	November Ammonia Nitrogen Limit mg/L 

	2×ATC 
	2×ATC 
	9.43 
	9.43 
	9.43 
	9.43 

	1-Q10 
	1-Q10 
	74.89 
	26.25 
	22.54 
	19.16 


	The 2×ATC method yields the most stringent limits for the Fenwood Wastewater Treatment Facility. 
	Presented below is a table of daily maximum limitations corresponding to various effluent pH values. Use of this table is not necessarily recommended in the permit, but it is presented herein for informational purposes. 
	Figure

	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Daily Maximum Ammonia Nitrogen Limits WWSF 
	Figure
	Effluent pH s.u. 
	Effluent pH s.u. 
	Effluent pH s.u. 
	Limit mg/L 
	Effluent pH s.u. 
	Limit mg/L 
	Effluent pH s.u. 
	Limit mg/L 

	TR
	TD
	Figure

	108 
	TD
	Figure

	66 
	TD
	Figure

	14 

	TR
	TD
	Figure

	106 
	TD
	Figure

	59 
	TD
	Figure

	11 

	TR
	TD
	Figure

	104 
	TD
	Figure

	52 
	8.2 < 
	9.4 

	TR
	TD
	Figure

	101 
	TD
	Figure

	46 
	TD
	Figure

	7.8 

	TR
	TD
	Figure

	98 
	TD
	Figure

	40 
	TD
	Figure

	6.4 

	TR
	TD
	Figure

	94 
	TD
	Figure

	34 
	TD
	Figure

	5.3 

	TR
	TD
	Figure

	89 
	TD
	Figure

	29 
	TD
	Figure

	4.4 

	TR
	TD
	Figure

	84 
	TD
	Figure

	24 
	TD
	Figure

	3.7 

	TR
	TD
	Figure

	78 
	TD
	Figure

	20 
	TD
	Figure

	3.1 

	TR
	TD
	Figure

	72 
	TD
	Figure

	17 
	TD
	Figure

	2.6 
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	Weekly and Monthly Average Limits based on Chronic Toxicity Criteria (CTC) 
	The ammonia limit calculation also warrants evaluation of weekly and monthly average limits based on chronic toxicity criteria for ammonia, since those limits relate to the assimilative capacity of the receiving water.   Weekly average and monthly average limits for ammonia nitrogen are based on chronic toxicity criteria in ch. NR 105, Wis. Adm. Code.   The 30-day chronic toxicity criterion (CTC) for ammonia in waters classified as Warm Water
	 is calculated by the following equation, according to subchapter IV of NR 106, Wis. Adm. Code.   CTC = E × {[0.0676 ÷ (1 + 10)] + [2.912 ÷ (1 + 10)]} × C  Where:    pH = the pH (s.u.) of the receiving water,    E = 0.854,   C = the minimum of 2.85 or 1.45× 10  
	(7.688  pH)
	(pH  7.688)
	(0.028 × (25  T))

	(0.028 × (25  T))
	C = 1.45× 10

	         
	    The 4-day criterion is equal to the 30-day criterion multiplied by 2.5. The 4-day criteria are used in a mass-balance equation with the 7--Q3, if available) to derive weekly average limitations. And the 30-day criteria are used with the 30--derive monthly average limitations. The stream flow value is further adjusted to temperature; 100% of the flow is used if the Tempe
	-

	  
	  
	These values are shown in the table below, with the resulting 
	criteria and effluent limitations. 
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	Weekly and Monthly Ammonia Nitrogen Limits WWSF 
	April May October November Effluent Flow Qe (MGD) 0.139 0.135 0.042 0.116 Background Information 7-2.63 0.78 0.20 0.45 30-0.18 0.18 0.18 0.18 Ammonia (mg/L) 0.07 0.07 0.06 0.06 Temperature (°C) 8.9 14.4 10.0 4.4 pH (s.u.) 7.59 7.72 7.55 7.77 % of Flow used 25 50 25 25 Reference Weekly Flow (cfs) 0.658 0.390 0.050 0.113 Reference Monthly Flow (cfs) 0.045 0.090 0.045 0.045 Criteria mg/L 4-day Chronic Early Life Stages Present 10.05 8.78 10.48 8.27 Early Life Stages Absent 14.44 8.82 14.02 13.43 30-day Chronic
	Effluent Data 
	The following table evaluates the statistics based upon ammonia data reported from 
	Figure
	Figure
	Figure
	, with those results being compared to the calculated limits to determine the need to include ammonia limits in the Fenwood Wastewater Treatment Facility permit for the respective month ranges. 
	Figure

	Ammonia Nitrogen mg/L 1-5.80 4-3.20 30-1.70 Mean 1.10 Std 1.20 Sample size 72 Range 0.1 -4.3 
	Based on this comparison, there is no reasonable potential for the discharge to exceed any of the calculated ammonia nitrogen limits. 
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	The permit currently has daily maximum limits. Where there are existing ammonia nitrogen limits in the permit, the limits must be retained regardless of reasonable potential, consistent with s. NR 106.33(1)(b), Wis. Adm. Code:  
	(b)  If a permittee is subject to an ammonia limitation in an existing permit, the limitation shall be included in any reissued permit. Ammonia limitations shall be included in the permit if the permitted facility will be providing treatment for ammonia discharges.  
	 Antidegradation The variable daily maximum ammonia nitrogen limit table less restrictive than the table in the current permit. Without a demonstration of need for higher limits in accordance with s. NR 207.04, Wis. Adm. Code, the current daily maximum limit table must be continued in the reissued permit.  
	 Conclusions and Recommendations In summary, no changes to the ammonia nitrogen limitations are recommended. The variable daily maximum ammonia nitrogen limit table corresponding to effluent pH values should be included the reissued permit.   
	    
	PART   WATER QUALITY-BASED EFFLUENT LIMITATIONS FOR BACTERIA 
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	PART 5 PHOSPHORUS 
	Technology-Based Effluent Limit 
	Subchapter II of Chapter NR 217, Wis. Adm. Code, requires municipal wastewater treatment facilities that discharge greater than 150 pounds of Total Phosphorus per month to comply with a monthly average limit of 1.0 mg/L, or an approved 
	Figure
	Because the Fenwood Wastewater Treatment Facility does not currently have an existing technology-based limit, the need for this limit in the reissued 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Annual Average Mass Total Phosphorus Loading 
	Total P (lbs/month) = Monthly average (mg/L) × total flow (MG/month) × 8.34 (lbs/gallon) Where total flow is the sum of the actual (not design) flow (in MGD) for that month 
	In addition, the need for a WQBEL for phosphorus must be considered. 
	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 (May 2020). The wasteload allocations (WLA) that implement site-specific criteria for Lakes Petenwell, Castle Rock, and Wisconsin are found in Appendix K of the Total Maximum Daily Loads for Total Phosphorus in the Wisconsin River Basin (WRB TMDL) report dated April 26, 2019 and are expressed as maximum annual loads (lbs/year) 
	Total Phosphorus Wasteload Allocation: 7 lbs/year (see Appendix K of the TMDL document) 
	Because this discharge operates under a fill and draw basis, the TMDL limits are best expressed as a total annual discharge limit. This limit should be set equal to the wasteload allocation of 7 lbs/year. 
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	Figure
	Conclusions: 
	In summary, the following limits are recommended by this evaluation: 
	Annual Total Phosphorus mass limit of 7 lbs/year 
	Figure

	Monthly average Total Phosphorus concentration limit of 1.2 mg/L 
	Figure

	PART 6 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 May 2019 to December 2023. 
	Monthly Temperature Effluent Data & Limits 
	Month 
	Month 
	Month 
	Representative Highest Monthly Effluent Temperature Weekly Daily Maximum Maximum (°F) (°F) 
	Calculated Effluent Limit Weekly Daily Average Maximum Effluent Effluent Limitation Limitation (°F) (°F) 

	APR MAY OCT NOV 
	APR MAY OCT NOV 
	69 72 40 41 
	76 118 59 113 
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	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 
	Figure

	maximum effluent temperature for that month exceeds the acute WQBEL. The representative 
	daily maximum effluent temperature is the greater of the following: 
	(a) 
	(a) 
	(a) 
	The highest recorded representative daily maximum effluent temperature 

	(b) 
	(b) 
	The projected 99th percentile of all representative daily maximum effluent temperatures 


	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: 
	Figure

	Figure
	Figure
	(a) 
	(a) 
	(a) 
	The highest weekly average effluent temperature for the month. 

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


	Comparing the representative highest effluent temperature to the calculated effluent limits determines the reasonable potential of exceeding the effluent limits. Although effluent temperature data is not available for April and October, based on data from May and November and the >120 day detention time, there is no reasonable potential for these limits to be exceeded. Therefore, temperature limits and monitoring are not recommended. 
	PART 7 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 professi
	Guidance in Chapter 1.11 of the WET Guidance Document (WET Testing of Minor Municipal Discharges) was consulted. This is a minor municipal discharge (< 1.0 MGD) comprised solely of domestic wastewater, with no history of WET failures and no toxic compounds detected at levels of concern. No WET testing is recommended at this time because of the low risk in effluent toxicity.. 
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	Attachment #2 Temperature limits for receiving waters with unidirectional flow (calculation using default ambient temperature data) Facility: Fenwood WWTF 7-Q10: 0.06 cfs Temp Dates Flow Dates Outfall(s): 001 Dilution: 25% Start: 05/01/17 05/01/19 Date Prepared: 05/16/2024 f: 0 End: 11/23/17 12/31/23 Design Flow (Qe): 0.090 MGD Stream type: Small warm water sport or forage fish community Storm Sewer Dist. 0 ft Qs:Qe ratio: 0.1 :1 Calculation Needed? YES 
	Month 
	Month 
	Month 
	Water Quality Criteria Sub-Ta Acute Lethal (default) WQC WQC (°F) (°F) (°F) 
	Receiving Water Flow Rate (Qs) (cfs) 
	Representative Highest Effluent Flow Rate (Qe) 7-day Daily Rolling Maximum Average Flow Rate (Qesl) (Qea) (MGD) (MGD) 
	f 
	Representative Highest Monthly Effluent Temperature Weekly Daily Average Maximum (°F) (°F) 
	Calculated Effluent Limit Weekly Daily Average Maximum Effluent Effluent Limitation Limitation (°F) (°F) 

	JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
	JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
	33 49 76 34 50 76 38 52 77 48 55 79 58 65 82 66 76 84 69 81 85 67 81 84 60 73 82 50 61 80 40 49 77 35 49 76 
	0.02 0.02 0.02 0.66 0.20 0.02 0.02 0.02 0.02 0.05 0.11 0.02 
	0.078 0.085 0.069 0.074 
	0 0 
	69 72 40 41 
	76 59 
	118 113 


	Page 15 of 16 Fenwood Wastewater Treatment Facility 
	Attachment #2 
	Figure
	Page 16 of 16 Fenwood Wastewater Treatment Facility 
	Page 16 of 16 Fenwood Wastewater Treatment Facility 


	VILLAGE of FENWOOD WATER QUALITY TRADING PLAN Hydrologic Unit Code (HUC) -070700021602 WPDES Permit No. WI-0031411-09-0. 
	January 31, 2024 
	Figure
	Edward Mielke – President Jane Fischer – Trustee Paul Leffel – Trustee Jamie Weiler – Clerk Christina Hart – Treasurer Chris (Buck) Furger – Public Works 
	Prepared by: Johnson Consulting Andy Johnson 131151 Raven Falls Trail Edgar, WI 54426 Phone: 715-551-7257 


	This page left intentionally blank. 
	This page left intentionally blank. 
	Figure
	Figure
	TABLE OF CONTENTS 
	SECTION I — INTRODUCTION
	SECTION I — INTRODUCTION
	SECTION I — INTRODUCTION
	.................................................................................
	1 

	EXECUTIVE SUMMARY
	EXECUTIVE SUMMARY
	....................................................................................................................
	1 

	BACKGROUND AND WQT NEEDS 
	BACKGROUND AND WQT NEEDS 
	................................................................................................
	2 

	WATERSHED CHARACTERISTICS: SEDIMENT AND PHOSPORUS DELIVERY 
	WATERSHED CHARACTERISTICS: SEDIMENT AND PHOSPORUS DELIVERY 
	................
	4 

	BASELINE CROPLAND PHOSPHORUS CONTRIBUTIONS – FENWOOD CREEK WATERSHED 
	BASELINE CROPLAND PHOSPHORUS CONTRIBUTIONS – FENWOOD CREEK WATERSHED 
	......................................................................................................................................
	5 

	CROPLAND MANAGEMENT PRACTICES – TARGETING HIGH RISK SITES 
	CROPLAND MANAGEMENT PRACTICES – TARGETING HIGH RISK SITES 
	......................
	6 

	SECTION II — WATER QUALITY TRADING 
	SECTION II — WATER QUALITY TRADING 
	.................................................................. 
	8 

	PURPOSE 
	PURPOSE 
	............................................................................................................................................
	8 

	LOCATION OF VILLAGE OF FENWOOD AND CROPLAND
	LOCATION OF VILLAGE OF FENWOOD AND CROPLAND
	......................................................
	8 

	EXISTING CROPLAND CONDITIONS
	EXISTING CROPLAND CONDITIONS
	............................................................................................
	9 

	PROPOSED OPERATING CONDITONS OF THE FARM
	PROPOSED OPERATING CONDITONS OF THE FARM
	..........................................................
	11 

	TRADEABLE PHOSPHORUS
	TRADEABLE PHOSPHORUS
	.........................................................................................................
	11 

	SECTION 3 – WQT ADMINISTRATION AND REPORTING
	SECTION 3 – WQT ADMINISTRATION AND REPORTING
	....................................... 
	14 

	DNR RIGHT OF ENTRY
	DNR RIGHT OF ENTRY
	...................................................................................................................
	15 

	COMPLIANCE WITH THE WATER QUALITY TRADING CHECKLIST 
	COMPLIANCE WITH THE WATER QUALITY TRADING CHECKLIST 
	...................................
	15 

	APPENDICES 
	A. Notice of Intent to Conduct Water Quality Trading (Form 3400-206) 
	B. 
	B. 
	Water Quality Trading Checklist 

	C. 
	C. 
	Soil and Phosphorus Delivery Modeling 

	Snap+ Calculation for Russel Kraft Property 
	Figure

	NRCS Gully Erosion Calculation Spreadsheet 
	Figure

	Kraft – Field 1 – Raw Data SNAP+ 
	Figure

	D. 
	D. 
	Village and Farm Contract / Agreement (Signed WQT Agreement) 

	E. 
	E. 
	Conservation Covered Implementation Requirements (Signed Operation and 

	Maintenance Agreement) 
	F. 
	F. 
	USDA – NRCS Technical Standards NRCS Conservation Practice Standards – Conservation Cover – Code 
	327 

	TOCI
	Figure
	NRCS Conservation Practice Standards – Critical Area Planting – Code 
	342 

	TOCI
	Figure
	NRCS Conservation Practice Standards – Cover Crop – Code 
	340 

	TOCI
	Figure
	WI Agronomy Technical Note No. 
	6 

	G. 
	G. 
	WQT Administrative Forms 

	Village of Fenwood and R. Kraft – Practice Registration Form 
	Figure

	Village of Fenwood and R. Kraft – Credit Verification Report 
	Figure

	H. 
	H. 
	Village of Fenwood – Multi Discharge Variance – Payment Calculations 

	WI-DNR 2/6/2020 Payment Calculations 
	Figure

	WI-DNR 2/8/2021 Payment Calculations 
	Figure

	WI-DNR 2/8/2022 Payment Calculations 
	Figure

	WI-DNR -2023 – Discharge Monitoring Report 
	Figure

	This page left intentionally blank. 
	SECTION I — INTRODUCTION 
	EXECUTIVE SUMMARY 
	The Village of Fenwood has developed a Water Quality Trading Plan to comply with the phosphorus discharge limit requirements of the Wisconsin Pollutant Discharge Elimination System (WPDES) Permit No. WI-0031411-09-0. The Village has contracted with a landowner with cropland located along Fenwood Creek within the northern extents of the village boundary to generate phosphorus credits. Specifically, the twenty acres of cropland in the Village will be converted to permanent grass/hay cover to generate phosphor
	A to Conduct Water Quality Trading (WQT) dated December 14, 2021, is included in Appendix A. 
	Notice of Intent 

	The Water Quality Trading Plan checklist is in Appendix B. 
	On an annual basis, over the last eight (8) years, the Village of Fenwood has discharged an average of 19 pounds per year of phosphorus. See Appendix H and WWTF Optimization Plan 2020. The discharge rate varies from a low of 9 pounds per year to a maximum of 31 pounds per year. The WPDES Permit limits the Village’s phosphorus discharge to Fenwood Creek to approximately 7 pounds per year. For planning purposes, the Village proposes to potentially reduce 32-pounds/year of phosphorus (31 lbs./yr. -7 lbs./yr.) 
	-

	Figure 1 -Boundary of the Village of Fenwood and location of Kraft property 
	1 
	BACKGROUND AND WQT NEEDS 
	The Village of Fenwood owns and operates a municipal Wastewater Treatment Facility (WWTF). This 0031411-08-0 which is due to expire March 31, 2024. 
	WWTFisauthorizedtooperatebytheDNRunderitscurrentWPDESPermit,No.WI
	-


	The Village of Fenwood has 158 people according to the 2020 census. Fenwood owns and operates almost 2 miles of sanitary sewer collection system consisting of nearly 8,700 lineal feet of gravity sewer main and approximately 1,659 lineal feet of four (4) inch diameter force 
	main. Nearly 84% of the Village’s sewer collection system is composed of components greater than 25-years old. This includes the gravity lines that were originally installed in 1975. 
	The Village of Fenwood’s WWTF discharges directly into Fenwood Creek which discharges into the Lower Big Eau Pleine River (LBEP). The Lower Big Eau Pleine River receives wastewater effluent from Fenwood, WI and Stratford, WI as well as agricultural runoff (such as manure discharges and soil erosion contributions). There are several non-metallic mining operations present in the LBEP Watershed. 
	Soil maps from the Natural Resources Conservation Service (NRCS) indicate that soils near Fenwood include the Loyal, Fordum, Marshfield, Withee, and Fenwood-Rozellville Point series. The soil consists of silty loams and gravel, with slopes ranging from flat to 6 percent. See Figure 2 (Source – Wastewater Treatment Facility Optimization Plan – Fenwood – 2020). 
	Figure 2 – Village of Fenwood Area Soil Map 
	2 
	The existing WWTF was constructed in 1975 and functions to treat its wastewater with a three-stage stabilization pond. Other than a phosphorus reduction strategy, no upgrades or increased capacity is required. The WWTF is designed with a 15,000 gallons per day (GPD) influent flow rate. Currently, the sanitary system flow rate averages approximately 8,000 GPD. Effluent from the stabilization pond is discharged twice per year, in May and November on a fill and draw basis to Fenwood Creek. There are no expecte
	The outfall is in HUC 070700021602. See Figure 3 for location of stabilization ponds and outfall into the Fenwood Creek (Source – Wastewater Treatment Facility Optimization Plan – 2020). 
	Figure 3 – Village of Fenwood boundary and wastewater ponds/outfall location 
	The management of the Village’s WWTF has consistently met prescribed effluent limits and is in substantial compliance with current WPDES Permit effluent limits. The proposed Total Maximum Daily Load (TMDL) limit of seven (7) pounds/year (equivalent to 0.287 mg/l) will be in effect if WQT is not utilized. The phosphorus currently contained in the effluent is averaging 
	0.78 mg/l (19 lbs./yr.). The new limit is 7 lbs./yr. Table 1 shows phosphorus reduction requirements for proposed phosphorus reduction alternatives. 
	Table 1. Total Phosphorus Reduction Required 
	Source -Wastewater Treatment Facility Optimization Plan – Fenwood – March 31, 2020. 3 
	Since the WPDES permit will only allow seven (7) pounds of phosphorous to be discharged to Fenwood Creek on an annual basis, and the WWTF has discharged a maximum 31 pounds, all exceedances must be eliminated. Water Quality Trading (WQT) will be used as the method to comply with the required phosphorous effluent limits at the outfall to Fenwood Creek. 
	WATERSHED CHARACTERISTICS: SEDIMENT AND PHOSPORUS DELIVERY 
	In 2015, the Wisconsin Department of Natural Resources (WDNR) determined that the current estimated phosphorus concentration (expressed as the flow-weighted mean) for Fenwood Creek was 187 micrograms per liter. Furthermore, DNR staff estimated that a 45% reduction in the flow-weighted mean concentration is needed to reach median concentration of 75 micrograms per liter, the water quality goal for Fenwood Creek. Figure 4 shows the location of the Fenwood Creek watershed within the Upper Big Eau Pleine (UBEP)
	Figure 4: Big Eau Pleine River Watershed (Blue Highlight) and Fenwood Creek Watershed (Yellow Highlight) – HUC 12 
	Currently, Marathon County and the WDNR are pursuing an interim in-stream concentration reduction goal of 45%. Marathon County’s efforts will focus on reducing phosphorus and sediment delivery from farmsteads and cropland by 45%. The Village of Fenwood Water Quality Trading (WQT) Plan is developed to be consistent and supportive of the Marathon County – DNR phosphorus reduction strategy. 
	4 
	SnapPlus (Soil Nutrient Application Planner) is Wisconsin’s nutrient management planning software. SnapPlus provides Wisconsin farmers with a tool for protecting soil and water quality. 
	Specifically, the SNAP+ model predicts phosphorus delivered from cropland to stream. However, the model cannot be directly compared with the measured in-stream phosphorus concentration and loading in the watershed. 
	Marathon County utilized the SNAP+ model (cropland) and BARNY model (animal feedlot delivery) to establish the “baseline” values for cropland and farmstead phosphorus contributions that reflect current agricultural practices within the watershed. The SNAP+ model was also used to assess the reductions of phosphorus and soil sediment loading after the implementation of best management practices. 
	For this Village of Fenwood WQT Plan, the SNAP+ model (Matt Luther, CCA) was used to determine the “baseline” phosphorus discharge from the cropland controlled by Russel Kraft (20 acres), as well as the phosphorus reduction (pounds/acres) resulting from the establishment of permanent vegetated cover. Furthermore, the Natural Resources Conservation Service (NRCS) Gully Erosion Calculation Spreadsheet (2015) was used to estimate the reduction of soil erosion and phosphorus losses resulting from the best manag
	See Appendix C for calculations, cropping inputs, and Potential Tradeable Phosphorus (PTP) model estimates used to generate phosphorus credits. 
	BASELINE CROPLAND PHOSPHORUS CONTRIBUTIONS – FENWOOD CREEK WATERSHED 
	The SNAP+ model was used to model Fenwood Creek watershed average cropland phosphorus loss (pounds/acre) and soil erosion rates (tons/acre/year) by incorporating the following variables provided in the WIDNR Wisconsin River Basin SWAT model and Revised Universal Soil Loss Equation (RUSLE): 
	1. Cropping rotations: 
	a. 
	a. 
	a. 
	Dairy forage rotation (60% of cropland acres), and 

	b. 
	b. 
	Cash commodity rotation (40% of cropland acres) 


	2. 
	2. 
	2. 
	Predominant soil types for cropland 

	3. 
	3. 
	Average soil slope steepness and slope lengths for cropland 

	4. 
	4. 
	Current conservation management practices 

	5. 
	5. 
	Current tillage management practices 


	Table 2 shows the contribution comparisons between representative commodity and dairy cropping scenarios relative to phosphorus index and soil erosion rate values. 
	5 
	Table 2: Baseline Phosphorus Index and Soil Erosion Rates for Fenwood Creek 
	*The Kraft cropland has a baseline rotation of cash commodity of corn and beans 
	MANAGEMENT PRACTICES – TARGETING HIGH RISK SITES 
	Disproportionality is a watershed planning concept that states that a few cropland acres or livestock facilities produce the largest percentage of the water quality degradation in a watershed. Furthermore, research has evaluated the following: 
	1. 
	1. 
	1. 
	The application of the universal soil loss equation (USLE) in the Big Eau Pleine River watershed showed the USLE significantly underestimates soil loss by not accounting for ephemeral and snowmelt erosion, and 

	2. 
	2. 
	As slope steepness increases (doubles) the erosion rate increases 250%. 


	Because of long slopes and fine textured soils, Marathon County has defined the focus of disproportionality on cropland in the Fenwood Creek watershed as follows: 
	L
	LI
	Figure
	Cropland 
	field slopes greater than 3%, 

	LI
	Figure
	Slope 
	lengths over 200 ft., and 


	Fenwood, Withee and Marathon soil types 
	Figure

	For the Village of Fenwood Water Quality Trading Plan, the Russel Kraft cropland field has slopes lengths between 250 – 400 feet. The soils mapping unit on the cropland is a Withee silt loam on a 2-3 percent slope. This cropland, which lies along surface drainage conveyances and Fenwood Creek, represents high risk fields for discharge of soil sediment and phosphorus. See the SNAP+ estimates of phosphorus loss in Appendix C. 
	The primary strategies to generate phosphorus credits will be to retire the cropland from a commodity crop rotation of corn and soybeans and convert the cropland to a permanent grass-sod cover. 
	Consistent with the Marathon County Fenwood Creek Water Plan (2016), the greatest benefit to the water quality and soil health of the watershed is to add vegetated cover or residue cover to the cropland during spring and fall. To that end, the Village of Fenwood and Russel Kraft will permanently cover the cropland with vegetated cover per the following USDA – NRCS Technical Standards: 
	6 
	L
	LI
	Figure
	Critical 
	Critical 

	. The purpose is to establish permanent vegetation of high erosion rates. The practice is most applicable to the ephemeral gully sites with the cropland physical, chemical (fertility), and biological conditions have been negatively impacted and a suitable seedbed must be repaired. 
	Area Planting – Code 342


	LI
	Figure
	Conservation 
	Conservation 

	. The purpose is to establish permanent vegetative cover to the twenty acres of cropland for the purpose of improving water quality, enhance wildlife habitat, and reduce soil sedimentation. 
	Cover – Code 327



	See Appendix F for USDA-Natural Resource Conservation Service (NRCS) technical standards. 
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	SECTION II — WATER QUALITY TRADING 
	PURPOSE 
	This Water Quality Trading Plan for phosphorus will be used by the Village of Fenwood to comply with the future WPDES permit requirements for effluent phosphorus. The TMDL phosphorus in-stream criteria for Fenwood Creek is 75 micrograms per liter. The Village will continue to discharge to Fenwood Creek but will offset the discharge exceedances for phosphorus at the outfall by crediting the nonpoint discharge phosphorus runoff reductions from an agricultural property currently owned by Russel Kraft. The agri
	The cropland was modeled using the Snap+ model. With all croplands, a “baseline” phosphorus delivery scenario was calculated utilizing the farm’s current management system. Additionally, the farm’s cropland phosphorus delivery was calculated after establishing a prescribed best management cropping practice (C-factor). 
	In summary, the average annual Potential Tradeable Phosphorus (PTP) for the Kraft cropland is approximately 29.2 pounds. An additional, 18.5 pounds of phosphorus loss is removed from the cropland system through the treatment and elimination of chronic ephemeral erosion concerns. See Appendix C. 
	LOCATION OF VILLAGE OF FENWOOD AND CROPLAND 
	1. 
	1. 
	1. 
	Location of Village Outfall: The Village of Fenwood discharges from its WWTF outfall to Fenwood Creek at approximate latitude 45.511580, longitude 90.70847°. The discharge point is in HUC 12 – 070700021602. TMDL sub-basin – 90. 

	2. 
	2. 
	Russel Kraft –-Location of Agricultural Property: The property generating the phosphorus credits is located upstream of the Village of Fenwood outfall in the same HUC 12 watershed. The property also discharges to Fenwood Creek at the northern most point within the village boundaries. Figure 4 shows the drainage area of the Fenwood Creek watershed. Photo 1 shows the Fenwood Creek segment adjacent to the Kraft property. The agricultural property is in NE 1/4 of the NW 1/4, Section 34, T.28N.R.4E., Town of Wie
	-



	PIN – Russel and Brianna Kraft: 12628043429999. TMDL sub-basin – 90. Baseline TP loss – 3.10 pounds/acre/year. TMDL percent reduction – 84% Rounded TP Credit Threshold – 0.50 pounds/acre/year (16% of 3.10 baseline TP loss) Interim Floor – 0.8 lbs./acre/year. 
	8 
	Photo 1 -View of Fenwood Creek at NW corner of Kraft property 
	EXISTING CROPLAND CONDITIONS 
	A. Kraft Cropland. The cropland has been under the management of R. Kraft since 2016. The primary crops grown are corn grain and soybeans. Spring tillage is performed to create the seed bed for the crop. The most recent soil samples were collected in November 2019 to be compliant with nutrient management best management practices. The soil test phosphorus is 48 ppm. For the WQT program, twenty (20) acres will be contracted for cropland conversion to permanent vegetative cover. See photo 2. 
	Photo 2 -View of soybean field/cropland (2020). The view is from County Hwy M looking South. 
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	The Kraft cropland field does not have any tile drainage lines. The typical fertilizer applications for the cropland with the crop rotation identified is as follows: 
	L
	LI
	Figure
	Commercial 
	starter fertilizer 200 lb. per acre of 9-20-30 

	LI
	Figure
	Commercial 
	fertilizer 100 lb. per acre of 46-0-0 


	In the north one-half of the cropland field there is a chronic ephemeral erosion condition evident. The NRCS Gully Erosion Calculation Spreadsheet was used to determine the sediment and phosphorus loss from this concentrated flow condition. See Appendix C. The channel length is greater than 550 ft long, 4 inches deep, and 6-12 ft wide on channel top. (See Photos 3 and 4.) 
	Photo 3 -Ephemeral erosion channel 
	Photo 4 -Kraft cropland boundary and ephemeral erosion location 
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	PROPOSED OPERATING CONDITONS OF THE FARM 
	The entire farm cropland and pastures were frost-seeded to permanent grass cover in the spring of 2022. See Appendices E and F for specific implementation requirements and certification. 
	:Thefields werenot disturbed by tillage prior to seeding. The seedbed preparation required some fertilization. After the grass and vegetation were established, no manure or commercial fertilizer were added. 
	Soilpreparation

	: The landowner followed seeding recommendations relative to plant species and rates found in USDA – Technical Standard 327 and 342. Seeding year 2022. “Cave-N-Rock” switchgrass was planted at 6-8 pounds per acre. 
	Seeding Specifications

	: The entire 20 acres of cropland were implemented to permanent vegetation in 2022. The credits were generated and available for trading in the fall of 2022. 
	Schedule of Implementation

	TRADEABLE PHOSPHORUS 
	The partnership between the Village of Fenwood and Russel Kraft is a “point to nonpoint” trace arrangement where the credit generator (Kraft) is “upstream” of the Village. Additionally, the trade was facilitated by a third party (Andy Johnson) who brokered the phosphorus credits and facilitated the agronomic assessments. 
	The partnership established between the Village of Fenwood, Russel Kraft, and Andy Johnson in 2021 remains in place for the upcoming WPDES permit cycle. See Appendix D for details. 
	The Potentially Tradeable Phosphorus values generated through SNAP+ modeling does not reflect the trade ratios. The trade ratio is applied to determine the phosphorus credits available resulting from changes in management practices. 
	Trade Ratio Factors 
	1. 
	1. 
	1. 
	Delivery – N/A. The delivery factor is reflected in the credit threshold. Value 0. 

	2. 
	2. 
	Downstream – N/A. Credit generator and user within same HUC-12 and upstream of the Village of Fenwood. Value 0 

	3. 
	3. 
	Equivalency – N/A. The equivalency factor is not necessary since the trade is for TP credits. Value 0. 

	4. 
	4. 
	Uncertainty – The conversation cover (switchgrass) and critical area planting practices will address pollutant loads through a full range of hydrologic conditions and effectively mitigate pollutant delivery. Whole Field Management. Value -1. 

	5. 
	5. 
	Habitat Adjustment – N/A no habitat work 


	The maximum allowed trade ratio from a nonpoint source to a point source is 1.2:1. Therefore, a 
	1.2:1 trade ratio will be applied between the Kraft cropland and the Village of Fenwood WWTF. 
	11 
	Phosphorus Credit Generation. Credits are calculated as the difference between phosphorus lost under current “baseline” practices and phosphorus lost under the proposed best management practices. The credits are calculated on an annual basis. Tables 3 and 4 below show the trade rates per field beginning in 2022 and extending to 2029. 
	In summary, the average annual Potential Tradeable Phosphorus (PTP) for the Kraft cropland is 
	29.2 pounds of phosphorus. An additional, 18.5 pounds of phosphorus loss is corrected with the treatment and elimination of chronic ephemeral erosion concerns. See Photo 4 and Appendix C for specific calculations and variables. Note that the trading ratios of credits generated via the SNAP+ model (sheet erosion) and the NRCS gully erosion spreadsheet (ephemeral losses) will have differing trading ratios. 
	Table 3. Comparison of Baseline and Reduction Reports 
	Table 4. Phosphorus Credit Generation Summary 
	See Appendix C for SNAP+ Raw Data and Reference Documents 12 
	Table 5. Ephemeral Erosion Reduction Trade Report 
	See Appendix C for NRCS Gully Erosion Calculation Spreadsheet Raw Data and Reference Documents 
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	SECTION 3 – WQT ADMINISTRATION AND REPORTING 
	In Appendix D, the two parties to the WQT contract have outlined the specifics of the WQT administration relative to credit generation, best management practice verification, reporting responsibilities, and payment. The contract duration is twenty (20) years. Specific administrative responsibilities will include the following: 
	1. Management Practice – Credit Generation Registration Submit the following to the DNR to register that the management practices have been installed (2022): 
	L
	LI
	Figure
	Date 
	of contract 

	LI
	Figure
	Date 
	corrective measures have been completed. 

	LI
	Figure
	Date 
	of seeding. 

	LI
	Figure
	Date 
	of 90% ground cover and photo verification. 

	LI
	Figure
	Date 
	of nurse crop harvest. 

	LI
	Figure
	Date 
	and photos of permanent seeding upon regrowth. 

	LI
	Figure
	Report 
	any deviation of the applied practices as outlined in the WQT plan and any seeding failures that will need to be reseeded prior to the close of the first growing season. 


	2. 
	2. 
	2. 
	Bi-annual Reporting. Twice a year the Village shall report that the management practices installed are being maintained in a manner consistent with the WQT plan. This will be done by making a statement, as a comment, on the monthly discharge report certifying that management practices established are in good condition and properly maintained. 

	3. 
	3. 
	Annual Reporting. The Village will file an annual report to the DNR of the status of management practices and provide an update of the overall trading project. The content of the annual report will include: 


	L
	LI
	Figure
	Verification 
	that the site inspection has occurred. 

	LI
	Figure
	Summary 
	of site inspection findings. 

	LI
	Figure
	Identificationofnoncompliance 
	orfailuretofollowanyofthetermsorconditionsofthe trading plan that have not been previously reported. 

	LI
	Figure
	Any 
	application of nutrients and a copy of the soil test recommending that application 

	LI
	Figure
	At 
	least 1 photo of the permanent vegetative cover, indicating condition. 

	LI
	Figure
	A 
	summary of credits used each month over the calendar year. 


	Note: See Appendix G – Practice Registration and Annual Trade Certification for set of completed reporting documents for Water Quality Trading activity in YR 2022. 
	Notification ofProblemswith Permanent Grass Cover.The Village shall notifythe DNRwithin seven 
	(7) days of becoming aware that the phosphorus reduction credits used by the Village are not being generated as approved in the WQT plan. The Village will work to restore the vegetative cover and update the DNR on the progress. 
	14 
	DNR RIGHT OF ENTRY 
	The Village of Fenwood and the landowner grants to the DNR the right to inspect the permanent grass cover management and cover crop practices throughout the term of the WQT plan for the purpose of verifying that the WQT plan is being implemented. 
	COMPLIANCE WITH THE WATER QUALITY TRADING CHECKLIST 
	The Village of Fenwood Water Quality Trading Plan complies with the Water Quality Trading Checklist contained within the WDNR’s guidance document entitled Implementing WQT in WPDES Permits. 
	See Appendix B for the checklist. 
	Certification of The Water Quality Trading Plan 
	The undersigned hereby certify that this Village of Fenwood Water Quality Trading Plan is 
	accurateandcorrect tothebestofmyknowledge andbelief. 
	Village of Fenwood 
	Chris Furger -Public Works Date — January 23, 2024 
	Project Consultant — WQT Plan 
	Andy Johnson 
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	APPENDIX A 
	NOTICE OF INTENT TO CONDUCT WATER QUALITY TRADING (Form 3400-206) 
	This page left intentionally blank. 
	APPENDIX B 
	WATER QUALITY TRADING CHECKLIST 
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	Appendix B 
	Compliance with Water Quality Trading Checklist 
	The Village of Fenwood Water Quality Trading Plan complies with the Water Quality Trading Checklist contained within the WDNR’s guidance document entitled “Implementing WQT in WPDES Permits”. This plan complies with requirements for Credit Source. 
	Checklist 3400-207 
	INSERT WQT CHECKLIST HERE – ONLY 1 PAGE 
	This page left intentionally blank. 
	APPENDIX C 
	SOIL AND PHOSPHORUS DELIVERY MODELING 
	SNAP+ Calculation for Russel Kraft Property 
	Figure

	L
	LI
	Figure
	NRCS 
	Gully Erosion Calculation Spreadsheet 

	LI
	Figure
	Kraft 
	– Field 1 – Raw Data SNAP+ 

	LI
	Figure
	2022 
	Credit Verification Documentation 
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	INSERT NRCS GULLY EROSION CALCULATION SPREADSHEET HERE – ONLY 1 PAGE 
	SNAP+ calculation for Russel Kraft Property C1 Agronomist (CCA) -Matt Luther 
	Kraft 
	Kraft 
	Trade Ratio Subbasin Credit Threshold Interim Floor Baseline AVG (2022-2029) BMP AVG (2022-2029) 

	Long Term Credit Interim Credit Full Credit 
	1.2 90 
	lbs/acre/yr 0.5 10.0 lbs/yr 
	lbs/acre/yr 0.8 16.0 lbs/yr 
	lbs/yr 37.0 
	lbs/yr 7.8 
	lbs/yr 2.2 1.8 lbs/yr 
	lbs/yr 27.0 22.5 lbs/yr 
	lbs/yr 24.3 
	For Trading Ratio documentation, see P 11. 
	Source of Credit Threshold and Interim Floor Values: Guidance for Implementing Water Quality Trading in WPDES Permits. Guidance Number -3200-3400-3800-2020-03. WI DNR. Date -June 1, 2020. 
	Kraft (Gully) 
	Kraft (Gully) 
	Trade Ratio 2 Subbasin 90 TMDL Reduction% 84% Baseline 18.5 lbs/yr BMP 0.0 lbs/yr 

	Long Term Credit 
	lbs/yr 1.5 Interim Credit 
	lbs/yr 7.8 Full Credit 
	lbs/yr 9.3 
	Note 1 -TMDL Reduction Goals – 84%. Source of TMDL Reduction Value: Guidance for Implementing Water Quality Trading in WPDES Permits. 
	See Appendix C3 for NRCS Gully Erosion Calculation Spreadsheet values 
	Represents 16% of full credit (9.2 lbs/yr) Represents 84% of full credit (9.2 lbs/yr) -TMDL reduction goal. Calculation: Baseline (18.5 lbs/year)/Trading Ration (2) 
	Guidance Number -3200-3400-3800-2020-03. WI DNR. Date -June 1, 2020. 
	Note 2. Uncertainty Factor – A waterway (Std 342) will be established in the ephemeral gully area along with permanent conservation cover (Std – 327). An approved nutrient management plan (Std 590) had been in place with the cropland prior to conversion. Therefore, an uncertainty factor of 2.0 is used. Trading ratio – 2.0. 
	NRCS Gully Erosion Calculation Spreadsheet 
	Landowner: Russel Kraft Conservation Practice: Conservation Cover (Code 327) and Critcal Area Seeding (Code 342) Purpose: Quantify chronic ephemeral erosion in a commodity crop rotation. 
	WW#1 WW#2 Channel Depth ft 
	Note 1: WW#2 is a lateral located south of the main Top Channel Width ft 
	Table
	0.25 
	0.25 
	0.25 

	8 
	8 
	4 

	1.5 
	1.5 
	0.5 

	300 
	300 
	300 

	1 
	1 
	1 



	ephemeral channel. Bottom Channel Width ft 
	WW#2 is not included in trading considerations. Channel Length ft Years to Develop year 
	Note 2: WW#1 has a total length of 550 ft. However, deposition of sediment occurs at 300 ft segments. Soil Test P ppm % Organic Matter % 
	The calculation used 300 ft length to reduce the risk of overstimation of P loss. 
	Table
	48 
	48 
	48 

	3.3 
	3.3 
	2 



	Sediment Loss tons/yr P Loss pounds/yr 
	Sediment loss equation from NRCS Gully Erosion Calculation Spreadsheet updated on 6/30/2015 P Loss uses sediment loss equation and equations from SNAP Plus 
	This page left intentionally blank. 
	INSERT KRAFT – FIELD 1 – RAW DATA SNAP+ HERE – ONLY 1 PAGE 
	Kraft -Field 1 -Raw Date SNAP+. Compiled by Matt Luther -CCA 
	C3 
	Source of WQT TP parameters Guidance for Implementing Water Quality Trading in WPDES Permits Guidance Number: 3200-3400-3800-2020-03 Wisconsin Department of Natural Resources Date -6/1/2020 Edition: 2 
	Appendix E TMDL Credit Threshold and Interim Floor Values 
	C-4 
	This page left intentionally blank. 
	APPENDIX D 
	VILLAGE AND FARM CONTRACT / AGREEMENT (Signed WQT Agreement) 
	This page left intentionally blank. 
	APPENDIX E 
	327 – CONSERVATION COVERED IMPLEMENTATION REQUIREMENTS (Signed Operation and Maintenance Agreement) 
	This page left intentionally blank. 
	APPENDIX F 
	USDA – NRCS TECHNICAL STANDARDS 
	NRCS Conservation Practice Standards – Conservation Cover – Code 327 
	Figure

	L
	LI
	Figure
	NRCS 
	Conservation Practice Standards – Critical Area Planting – Code 342 

	LI
	Figure
	NRCS 
	Conservation Practice Standards – Cover Crop – Code 340 

	LI
	Figure
	WI 
	Agronomy Technical Note No. 6 


	This page left intentionally blank. 
	INSERT NRCS CP STD CODE 340 HERE – ONLY 5 PAGES 
	340 
	-

	NATURAL RESOURCES CONSERVATION SERVICE CONSERVATION PRACTICE STANDARD 
	COVER CROP 
	CODE 340 
	(Acre) 
	I. DEFINITION 2. Non-certified seed can be used. At a minimum, cover crop seed must be 
	Grasses, small grains, legumes, forbs, and/or other 
	Grasses, small grains, legumes, forbs, and/or other 
	85 percent germination. 

	herbaceous plants established for seasonal cover 
	and conservation purposes. 3. Select species and planting dates that will not compete with the 
	II. PURPOSE production crop yield or harvest. This practice may be applied as part of a 
	4. The cover crop plant species conservation management system to support one 
	selected will be compatible with the or more of the following purposes: 
	current cropping system, previously applied herbicides, nutrient and 
	• 
	• 
	• 
	Improve soil health and condition pest management plans and other 

	• 
	• 
	Improve soil structure/biodiversity 


	components of the conversation plan. 
	• Increase soil organic matter 
	5. Cover crops shall meet the grower•s 
	• 
	• 
	• 
	Manage excess nutrients in the soil objective and follow termination 

	• 
	• 
	Minimize and reduce soil compaction 


	guidance in Wisconsin Agronomy 
	guidance in Wisconsin Agronomy 
	• Promote biological nitrogen fixation 
	Technical Note 7 Cover and Green 

	• Reduce wind abrasion damage 
	• Reduce wind abrasion damage 
	Manure Crops. 

	• Provide supplemental forage 
	6. Do not burn cover crop residue. 
	• Reduce particle emissions 
	7. When grazing or haying a cover crop 
	• 
	• 
	• 
	Reduce water and wind erosion follow pesticide label restrictions 

	• 
	• 
	Soil moisture management 


	Grazing or haying of the cover 
	Grazing or haying of the cover 
	• Suppress weeds and break pest cycles 

	crop shall not compromise the performance of the crop to meet 
	III. CONDITIONS WHERE PRACTICE APPLIES 
	conservation purposes. This practice applies on all lands requiring 
	8. Soil testing and nutrient 
	seasonal vegetative cover for natural resource applications are not required for the 
	protection or improvement. establishment of cover crops. 
	IV. CRITERIA 
	IV. CRITERIA 
	B. 
	Additional Criteria To Reduce Erosion 


	A. 
	General Criteria Applicable To All From Wind And Water Purposes 

	1. Time cover crop establishment in 
	1. Plant species, seedbed preparation, conjunction with other practices seeding rates, seeding dates, so that the soil will be adequately seeding depths, fertility requirements, protected during the critical erosion 
	and planting methods will be period(s). consistent with Wisconsin Agronomy 
	2. Select plants that have the physical 
	2. Select plants that have the physical 
	Technical Note 7, •Cover and Green 
	characteristics necessary to produce 
	Manure Crops•. Soil and site 
	adequate root structure and protect 
	conditions will be evaluated. 

	the soil during critical periods. 
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	3. Use the current erosion prediction technology (RUSLE2 or WEPS) to determine the amount of surface and/or canopy cover needed from the cover crop to achieve the erosion objective. 
	C. 
	Additional Criteria to Maintain or Increase Soil Health and Organic Matter Content 

	1. 
	1. 
	1. 
	Cover crop species will be selected on the basis of producing higher volumes of organic material and root mass to maintain or increase soil organic matter. 

	2. 
	2. 
	The planned crop rotation, including the cover crop management activities, will score a Soil Conditioning Index (SCI) value > 0, as determined using the current approved NRCS SCI procedure. 

	3. 
	3. 
	The cover crop shall be planted as early as possible and be terminated as late as practical for the producer•s cropping system to maximize and plant biomass production. Allow time to prepare the field for planting the next crop, and to avoid soil moisture depletion. 


	D. 
	Additional Criteria To Reduce Water Quality Degradation By Utilizing Excessive Soil Nutrients 

	1. 
	1. 
	1. 
	Cover crops will be established and actively growing before expected periods of high precipitation can cause nutrient leaching. 

	2. 
	2. 
	Cover crop species shall be selected for their ability to adsorb large amounts of nutrients from the rooting profile of the soil. Use fibrous-rooted cereal grains or grasses to maximize the utilization of excess nitrogen. 

	3. 
	3. 
	Cover crops harvested for feed (hay/balage) shall be suitable for the planned livestock, and capable of removing the excess nutrients present. 

	4. 
	4. 
	The above ground biomass shall be removed from the field when maximum nutrient removal efficiency 


	is required. Cover crop termination method and timing shall be determined based on the objectives for managing nutrients in the soil profile. Terminate the cover crop as late as practical to maximize plant biomass production and nutrient uptake. 
	5. 
	5. 
	5. 
	Deep-rooted cover crops shall be used to extract excessive nutrients in the soil profile. 

	6. 
	6. 
	Nitrogen credits from legume cover crops shall be accounted for in the following crop year nutrient management plan using current University of Wisconsin recommendations. 


	E. 
	Additional Criteria To Suppress Excessive Weed Pressures And Break Pest Cycles 

	1. Select cover crops for their life cycles, growth habits, and other biological, chemical or physical characteristics to provide one or more of the following: 
	• 
	• 
	• 
	Suppress or compete with weeds such as Allelophatic (chemically suppress), compete for light, moisture, and/or nutrients. 

	• 
	• 
	Break pest life cycles or suppress plant pests or pathogens. 

	• 
	• 
	Provide food or habitat for natural enemies of pests. 


	2. Select cover crop species that do not harbor pests or diseases known to affect subsequent crops in the rotation. 
	F. 
	Additional Criteria To Improve Soil Moisture Use Efficiency 

	1. In areas of limited soil moisture, terminate sufficiently early to conserve soil moisture for the subsequent crop. Utilize the NRCS Cover Crop Termination Guidelines found in Wisconsin Agronomic Technical Note 7, •Cover and Green Manure Crops• to determine the appropriate timing for termination. 
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	2. 
	2. 
	2. 
	Cover crops established for moisture conservation shall be left on the soil surface until the subsequent crop is planted. 

	3. 
	3. 
	In areas of potential excess soil moisture, allow the cover crop to grow as long as possible to soil moisture removal. 


	G. 
	Additional Criteria to Minimize Soil Compaction 

	1. Select cover crop species that have the ability to root deeply and capacity to penetrate or prevent compacted layers, increase soil organic matter, improve soil structure and increase infiltration. 
	V. CONSIDERATIONS 
	1. 
	1. 
	1. 
	Plant cover crops in a timely matter and when there is adequate moisture to establish a good stand. 

	2. 
	2. 
	When applicable, ensure cover crops are managed and are compatible with the client•s crop insurance criteria. 

	3. 
	3. 
	Optimal cover crop benefits are usually accomplished when the plant density is at least 25 stems per square foot; the combined canopy and surface cover is at least 80 percent, and the above ground (dry weight) biomass production is at least 2700 pounds per acre. 

	4. 
	4. 
	Higher density cover crop stands promote rapid canopy closure and greater weed suppression. Increased seeding rates (1.5 to 2 times normal) can improve weed competitiveness. 

	5. 
	5. 
	Consider designing cover crop mixtures with at least one grass and one legume. 

	6. 
	6. 
	Consider that grasses utilizeprimarily soil nitrogen, and legumes utilize both soil nitrogen and phosphorus. 

	7. 
	7. 
	Consider the use of cover crops to improve site conditions for establishment of perennial species. 
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	8. 
	8. 
	8. 
	Consider the risk for seed produced by cover crops to provide weed competition to subsequent crops. Termination of covers may need to be done timely to avoid this risk. 

	9. 
	9. 
	Consider the use of plant species that may attract beneficial pollinators. Refer to Wisconsin Biology Technical Note 8, •Pollinator Biology and Habitat• for a list of diverse legumes and other forbs that promote pollinator habitat that can be used in cover crop mixes. 

	10. 
	10. 
	Consider the benefits of cover crop species with desired forage traits, and palatable to livestock, that will not interfere with the production of the subsequent crop. 

	11. 
	11. 
	Select a mixture of two or more cover crop species from different plant families to achieve one or more of the following: (1) species mix with different maturity dates, (2) attract beneficial insects, (3) attract pollinators, (4) increase soil biological diversity, (5) serve as a trap crop for insect pests, or (6) provide food and cover for wildlife habitat management. 

	12. 
	12. 
	Plant legumes or mixtures of legumes with grasses, with other forbs to achieve biological nitrogen fixation. Select cover crop mixture, timing, and method of termination that will maximize efficiency of nitrogen utilization by the following crop. Use University of Wisconsin recommended to capture nitrogen credits from the legume. 

	13. 
	13. 
	Time the termination of cover crops to meet nutrient release goals. Termination at early vegetative stages may cause a more rapid release compared to termination at a more mature stage. 


	A. 
	Additional Considerations to Reduce Erosion by Wind or Water 

	1. To reduce erosion, best results are achieved when the combined canopy and surface residue cover attains 90 
	NRCS, WI 
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	percent or greater during the period of potentially erosive wind or rainfall. 
	B. 
	Additional Considerations to Reduce Water Quality Degradation by Utilizing Excessive Soil Nutrients 

	1. 
	1. 
	1. 
	Use deep-rooted species to maximize nutrient recovery. 

	2. 
	2. 
	When appropriate for the crop production system, mowing certain grass cover crops (e.g., sorghumsudan grass, pearl millet) prior to heading and allowing the cover crop to regrow can enhance rooting depth and density, thereby increasing their subsoiling and nutrient-recycling efficiency. 
	-



	C. 
	Additional Considerations to Increase Soil Health and Organic Matter Content 

	1. 
	1. 
	1. 
	Increase the diversity of cover crops (e.g., mixtures of several plant species) to promote a wider diversity of soil organisms, and thereby promote increased soil organic matter. 

	2. 
	2. 
	Plant legumes or mixtures of legumes with grasses, with other forbs to provide nitrogen through biological nitrogen fixation. 

	3. 
	3. 
	Legumes add the most plant-available N if terminated when about 30 percent of the crop is in bloom. 


	VI. PLANS AND SPECIFICATIONS 
	Plans and specifications will be prepared for each field according to planning criteria. Plans for the establishment of cover crops shall include: 
	• 
	• 
	• 
	Field number and acres, 

	• 
	• 
	Species of plant(s) to be established, 

	• 
	• 
	Seeding rates, 

	• 
	• 
	Seeding dates, 

	• 
	• 
	Establishment procedure, 

	• 
	• 
	Rates, timing and forms of nutrient application (if needed), 

	• 
	• 
	Dates and method of cover crop termination, 

	• 
	• 
	Other information pertinent to establishingand managing the cover crop such as specifics for haying or grazing planning. 


	All Specifications shall be recorded using Wisconsin Job Sheet 340, •How to Establish Cover and Green Manure Crops•. 
	VII. OPERATION AND MAINTENANCE 
	1. 
	1. 
	1. 
	Evaluate the cover crop to determine if the cover crop is meeting the planned purpose(s). If the cover crop is not meeting the purpose(s) adjust the management, change the species of cover crop, or choose a different technology. 

	2. 
	2. 
	Terminate cover crop according to design (timing/method) to prevent negative impact on primary crop. 

	3. 
	3. 
	Maintain adequate biomass on the soil surface to meet the intended use of the practice, when the cover crop will be grazed or harvested. 


	VIII. FEDERAL, TRIBAL, STATE AND LOCAL LAWS 
	Users of this standard should be aware of potentially applicable federal, tribal, state and local laws, rules, regulations or permit requirements governing cover crops. This standard does not contain the text of federal, tribal, state or local laws. 
	IX. REFERENCES 
	USDA, NRCS Wisconsin Field Office Technical Guide (FOTG), Section IV, Practice Standards and Specifications. 
	USDA, NRCS Wisconsin Agronomy Technical Note 7, •Cover and Green Manure Crop Benefits to Soil Quality•. 
	USDA, NRCS Wisconsin Biology Technical Note 8, •Pollinator Biology and Habitat•. 
	USDA, NRCS Wisconsin Job Sheet 340, •How to Establish Cover and Green Manure Crops•. 
	Cover Crops on the Intensive Market Farm, University of Wisconsin • Madison, Center for Integrated Agricultural Systems, College of Agricultural and Life Sciences. 
	A. Clark 2007. Managing Cover Crops Profitably, 3rd Edition, Sustainable Agriculture Network Handbook Series; Handbook K9. 
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	Magdoff, Fred, and Harold Van Es. Building Soils for Better Crops • Sustainable Soil Management 3rd Edition, Handbook Series Book 10. 
	Moyer, Jeff, Organic No-Till Farming •Advancing No-Till Agriculture, Crops, Soil, Equipment. 
	Midwest Cover Crop Council: 
	. msu.edu/ 
	http://www.mccc


	Midwest Cover Crop Decision Tool: 
	. 
	http://mcccdev
	anr.msu.edu/VertIndex.php 


	NRCS Cover Crop Termination Guidelines: 
	http:// / UT/ CoverCropTerminationGuidelines.pdf 
	efotg.sc.egov.usda.gov/references/public


	UW Extension Publications: Cover Crop Termination, Forage Herbicide Quick Sheet • Cereal Rye Forage after Corn Silage, Forage Herbicides Quick Sheet • Spring-Seeded Forages after Corn and Herbicide Rotation Restrictions in Forage and Cover Cropping Systems located at the Wisconsin Crop Weed Science Website: 
	http:// 
	wcws.cals.wisc.edu 


	NRCS, WI 
	This page left intentionally blank. 
	INSERT WI AGRONOMY TECH NOTE NO 6 HERE – 23 PAGES 
	Wisconsin Agronomy Technical Note 6 
	Establishing and Maintaining Introduced Grasses and Legumes 
	INTRODUCTION 
	This technical note will provide guidance for the establishment of introduced (non-native) plantings of perennial herbaceous vegetation for the purpose of meeting the criteria in Wisconsin Natural Resources Conservation Service (NRCS), Field Office Technical Guide (FOTG), Section IV, Practice Standards 327, Conservation Cover; 645, Wildlife Upland Habitat Establishment; 342, Critical Area Planting; and 512, Forage and Biomass Planting. Additional ecological and engineering standards will reference this tech
	BACKGROUND 
	Introduced stands of perennial herbaceous vegetation have the potential to control soil erosion and sedimentation, improve water quality, and create or enhance wildlife habitat if properly established and maintained. 
	Introduced species are typically easier and less expensive to establish than native grasses and forbs. 
	Seed sources are readily available, relatively inexpensive, and establishment methods are widely understood using common agricultural equipment. 
	Introduced plantings can provide high quality wildlife habitat with some degree of routine maintenance and cover management. These species will require some reoccurring interseeding to maintain a diverse plant community. Legumes adapted to wet and wet-mesic sites are typically short lived and will require routine reseeding to maintain plant diversity. 
	Introduced plantings are better adapted to the typical growing conditions in the Northern Planting Zone and tend to strive in areas where sunlight intensity is moderate, temperature is moderate, and water is readily available. These plants produce most of their growth during the spring, late summer, and early fall when the soil and air temperatures are cooler. For this group of plants, the minimum air temperature for active shoot growth is 40-42 degrees F. Growth is maximized at 65-75 degrees F. 
	For erosion control, on critical areas, introduced species are the preferred vegetation. 
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	Figure
	Figure
	Figure
	Phosphorus 
	Phosphorus 
	Phosphorus 
	Design 

	Effluent at 0.78 mg/L 
	Effluent at 0.78 mg/L 
	19 pounds/year 

	Effluent at 0.287 mg/L 
	Effluent at 0.287 mg/L 
	7 pounds/year 

	Removal mass to meet .287 mg/L 
	Removal mass to meet .287 mg/L 
	12 pounds/day 


	Figure
	Rotation 
	Rotation 
	Rotation 
	Phosphorus Index 
	Soil Erosion Rate 

	Average Dairy (60%) 
	Average Dairy (60%) 
	5.6 
	3.0 

	Commodity Crop (40%) * 
	Commodity Crop (40%) * 
	3.5 
	3.2 

	Watershed Average 
	Watershed Average 
	4.8 
	3.1* 


	Figure
	Figure
	Figure
	Figure
	Scenario PTP – Baseline PTP – BMP 
	Scenario PTP – Baseline PTP – BMP 
	Scenario PTP – Baseline PTP – BMP 
	Unit lbs./field lbs./field 
	Acres 20 20 
	PTP 2022 47 26 
	PTP 2023 31 6 
	PTP 2024 45 6 
	PTP 2025 30 5 
	PTP 2026 44 5 
	PTP 2027 29 5 
	PTP 2028 42 5 
	PTP 2029 28 5 
	Rotational Average 37.0 7.8 

	Phosphorus Reduction 
	Phosphorus Reduction 
	lbs./field 
	20 
	21 
	25 
	40 
	25 
	39 
	24 
	37 
	23 
	29.2 


	Trade Ratio 
	Trade Ratio 
	Trade Ratio 
	1.2 

	TMDL Subbasin 
	TMDL Subbasin 
	90 

	Credit Threshold 
	Credit Threshold 
	10.0 lbs./field/year – (0.5 lbs./acre/year x 20 acres) 

	Interim Floor 
	Interim Floor 
	16.0 lbs./field/year -(0.8 lbs./acre/year x 20 acres) 

	Baseline Average (20222029) 
	Baseline Average (20222029) 
	-

	37.0lbs./field/year 

	BMP Average (2022-2029) 
	BMP Average (2022-2029) 
	7.8 lbs./field/year 

	Long Term Credit 
	Long Term Credit 
	2.2 lbs./field/year Credit threshold (10 lbs.) – BMP Average (7.8 lbs.) 
	Trade Ratio adjusted credit. 1.8 lbs./field/year (2.2 lbs./field/year/1.2) 

	Interim Credit 
	Interim Credit 
	27.0 lbs./field/year Rot. Average Reduction (29.2 lbs.) – LT credits (2.2(lbs./year) 
	Trade Ratio adjusted credit. 22.5 lbs./field/year (27.0 lbs./field/year/1.2) 

	Full Credit 
	Full Credit 
	24.3 lbs./field/year 


	Trade Ratio 
	Trade Ratio 
	Trade Ratio 
	2.0 

	TMDL Subbasin 
	TMDL Subbasin 
	90 

	WI River TMDL Reduction Criteria 
	WI River TMDL Reduction Criteria 
	84 % 

	Baseline Loading 
	Baseline Loading 
	18.5 lbs./field/year 

	BMP 
	BMP 
	0 lbs./field/year 

	Long Term Credit 
	Long Term Credit 
	1.5.lbs/field/year (Full credit (9.2 lbs.) x 16% reduction criteria) 
	Trade Ratio adjusted credit. 1.5 lbs./field/year 

	Interim Credit 
	Interim Credit 
	7.8 lbs./field/year (Full credit (9.2 lbs.) x 84% reduction criteria) 
	Trade Ratio adjusted credit. 7.8 lbs./field/year 

	Full Credit 
	Full Credit 
	9.3 lbs./field/year (Baseline loading/trading Ratio (2) 
	9.3 lbs./field/year 
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	Date – January 29, 2024 
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	Figure
	WI Content of WQT Plan Table 5 – Content of WQT Plan (WDNR Guidance) 
	WI Content of WQT Plan Table 5 – Content of WQT Plan (WDNR Guidance) 
	WI Content of WQT Plan Table 5 – Content of WQT Plan (WDNR Guidance) 
	Page 

	Permitee’s/Credit Buyer’s WPDES permit Number – No. 0031411-08-0 
	Permitee’s/Credit Buyer’s WPDES permit Number – No. 0031411-08-0 
	Cover, 1-2 

	Permitee’s/Credit Buyer’s Contact Information 
	Permitee’s/Credit Buyer’s Contact Information 
	Appendices A and D 

	Pollutant for which credits will be generated – phosphorus 
	Pollutant for which credits will be generated – phosphorus 
	1 and 11-12 

	Number of Credits available from management practice (farm owner) – > 33 pounds 
	Number of Credits available from management practice (farm owner) – > 33 pounds 
	11-12, Appendix C 

	Certification that the content of trading application is accurate and correct 
	Certification that the content of trading application is accurate and correct 
	15 

	Signature and date of Permittee’s authorized representative 
	Signature and date of Permittee’s authorized representative 
	Appendix D, 15 

	Location where credits will be generated 
	Location where credits will be generated 
	1 (Fig 1) and 8 

	Identification of management practices to be used to generate credits – Critical area seeding, and permanent vegetation 
	Identification of management practices to be used to generate credits – Critical area seeding, and permanent vegetation 
	11 and Appendix C 

	Duration of agreement – Buyer-Seller contract – 20 years 
	Duration of agreement – Buyer-Seller contract – 20 years 
	14 and Appendix D 

	Schedule of BMP implementation – Initiated Spring 2022 
	Schedule of BMP implementation – Initiated Spring 2022 
	12 Appendices C1 and D 

	Operation and Maintenance Plan for each BMP 
	Operation and Maintenance Plan for each BMP 
	Appendix E 

	Date when credits become available for each BMP 
	Date when credits become available for each BMP 
	11-12 Appendix C 

	Models used to derive credits 
	Models used to derive credits 
	8, 12 Appendix C 

	Application of trading ratio for each BMP 
	Application of trading ratio for each BMP 
	11-13 


	County 
	County 
	County 
	Farm 
	Field Year PTP 
	Acres 
	Soil Series 
	Soil Symbol 
	Crop 

	Marathon Marathon 
	Marathon Marathon 
	Fenwood -Kraft Fenwood -Kraft 
	Russell Kraft AFTER 2021 34 Russell Kraft AFTER 2022 26 
	20.0 20.0 
	WITHEE WITHEE 
	WtA WtA 
	Soybeans 15-20 inch row Grass hay seeding 

	Marathon Marathon Marathon 
	Marathon Marathon Marathon 
	Fenwood -Kraft Fenwood -Kraft Fenwood -Kraft 
	Russell Kraft AFTER 2023 6 Russell Kraft AFTER 2024 6 Russell Kraft AFTER 2025 5 
	20.0 20.0 20.0 
	WITHEE WITHEE WITHEE 
	WtA WtA WtA 
	Grasslands, permanent, not harvested Grasslands, permanent, not harvested Grasslands, permanent, not harvested 

	Marathon Marathon Marathon 
	Marathon Marathon Marathon 
	Fenwood -Kraft Fenwood -Kraft Fenwood -Kraft 
	Russell Kraft AFTER 2026 5 Russell Kraft AFTER 2027 5 Russell Kraft AFTER 2028 5 
	20.0 20.0 20.0 
	WITHEE WITHEE WITHEE 
	WtA WtA WtA 
	Grasslands, permanent, not harvested Grasslands, permanent, not harvested Grasslands, permanent, not harvested 

	Marathon Marathon 
	Marathon Marathon 
	Fenwood -Kraft Fenwood -Kraft 
	Russell Kraft AFTER 2029 5 Russell Kraft BEFORE 2021 34 
	20.0 20.0 
	WITHEE WITHEE 
	WtA WtA 
	Grasslands, permanent, not harvested Soybeans 15-20 inch row 

	Marathon Marathon Marathon 
	Marathon Marathon Marathon 
	Fenwood -Kraft Fenwood -Kraft Fenwood -Kraft 
	Russell Kraft BEFORE 2022 47 Russell Kraft BEFORE 2023 31 Russell Kraft BEFORE 2024 45 
	20.0 20.0 20.0 
	WITHEE WITHEE WITHEE 
	WtA WtA WtA 
	Corn grain Soybeans 15-20 inch row Corn grain 

	Marathon Marathon Marathon 
	Marathon Marathon Marathon 
	Fenwood -Kraft Fenwood -Kraft Fenwood -Kraft 
	Russell Kraft BEFORE 2025 30 Russell Kraft BEFORE 2026 44 Russell Kraft BEFORE 2027 29 
	20.0 20.0 20.0 
	WITHEE WITHEE WITHEE 
	WtA WtA WtA 
	Soybeans 15-20 inch row Corn grain Soybeans 15-20 inch row 

	Marathon Marathon 
	Marathon Marathon 
	Fenwood -Kraft Fenwood -Kraft 
	Russell Kraft BEFORE 2028 42 Russell Kraft BEFORE 2029 28 
	20.0 20.0 
	WITHEE WITHEE 
	WtA WtA 
	Corn grain Soybeans 15-20 inch row 


	Figure
	Tillage Spring Cultivation None -Frost seed 
	Tillage Spring Cultivation None -Frost seed 
	Tillage Spring Cultivation None -Frost seed 
	Slope Below Field Slope Length Slope 2 250 2.1 -6 2 250 2.1 -6 
	Below Field Slope Length 301 -1000 301 -1000 
	Soil Group D D 
	Soil Test Soil Test OM P Soil Loss 3.3 48 1.2 3.3 48 0,6 
	Contour 0 0 
	FilterStrip 0 0 
	Tiled FALSE FALSE 
	Irrigated FALSE FALSE 

	None None None 
	None None None 
	2 250 2.1 -6 2 250 2.1 -6 2 250 2.1 -6 
	301 -1000 301 -1000 301 -1000 
	D D D 
	3.3 48 0.0 3.3 48 0.0 3.3 48 0.0 
	0 0 0 
	0 0 0 
	FALSE FALSE FALSE 
	FALSE FALSE FALSE 

	None None None 
	None None None 
	2 250 2.1 -6 250 2.1 -7 250 2.1 -8 
	301 -1000 302 -1000 303 -1000 
	D D D 
	3.3 48 0.0 3.3 48 0.0 3.3 48 0.0 
	0 0 0 
	0 0 0 
	FALSE FALSE FALSE 
	FALSE FALSE FALSE 

	None Spring Cultivation 
	None Spring Cultivation 
	250 2.1 -9 2 250 2.1 -6 
	304 -1000 301 -1000 
	D D 
	3.3 48 0.0 3.3 48 1.2 
	0 0 
	0 0 
	FALSE FALSE 
	FALSE FALSE 

	Spring Cultivation Spring Cultivation Spring Cultivation 
	Spring Cultivation Spring Cultivation Spring Cultivation 
	2 250 2.1 -6 2 250 2.1 -6 2 250 2.1 -6 
	301 -1000 301 -1000 301 -1000 
	D D D 
	3.3 48 1.9 3.3 48 1.1 3.3 48 1.9 
	0 0 0 
	0 0 0 
	FALSE FALSE FALSE 
	FALSE FALSE FALSE 

	Spring Cultivation Spring Cultivation Spring Cultivation 
	Spring Cultivation Spring Cultivation Spring Cultivation 
	2 250 2.1 -6 2 250 2.1 -6 2 250 2.1 -6 
	301 -1000 301 -1000 301 -1000 
	D D D 
	3.3 48 1.1 3.3 48 1.9 3.3 48 1.1 
	0 0 0 
	0 0 0 
	FALSE FALSE FALSE 
	FALSE FALSE FALSE 

	Spring Cultivation Spring Cultivation 
	Spring Cultivation Spring Cultivation 
	2 250 2.1 -6 2 250 2.1 -6 
	301 -1000 301 -1000 
	D D 
	3.3 48 1.9 3.3 48 1.1 
	0 0 
	0 0 
	FALSE FALSE 
	FALSE FALSE 


	16.9 
	16.9 
	16.9 
	8.0 

	18.5 
	18.5 
	6.3 


	County Farm Marathon Kraft Marathon Kraft 
	County Farm Marathon Kraft Marathon Kraft 
	County Farm Marathon Kraft Marathon Kraft 
	Field 1-BEFORE 1-BEFORE 
	Year 2021 2022 
	PTP 34 47 
	Acres 20.0 20.0 
	Soil Series WITHEE WITHEE 
	Soil Symbol WtA WtA 
	Crop Soybeans 15-20 inch row Corn grain 
	Tillage Spring Cultivation Spring Cultivation 
	Slope Below Field Slope Length Slope 2 250 2.1 -6 2 250 2.1 -6 
	Below Field Slope Length 301 -1000 301 -1000 
	Soil Test OM 3.3 3.3 
	Soil Test P 48 48 
	Soil Loss 1.2 1.9 
	Tiled FALSE FALSE 
	Irrigated FALSE FALSE 

	Marathon Kraft Marathon Kraft Marathon Kraft 
	Marathon Kraft Marathon Kraft Marathon Kraft 
	1-BEFORE 1-BEFORE 1-BEFORE 
	2023 2024 2025 
	31 45 30 
	20.0 20.0 20.0 
	WITHEE WITHEE WITHEE 
	WtA WtA WtA 
	Soybeans 15-20 inch row Corn grain Soybeans 15-20 inch row 
	Spring Cultivation Spring Cultivation Spring Cultivation 
	2 250 2.1 -6 2 250 2.1 -6 2 250 2.1 -6 
	301 -1000 301 -1000 301 -1000 
	3.3 3.3 3.3 
	48 48 48 
	1.1 1.9 1.1 
	FALSE FALSE FALSE 
	FALSE FALSE FALSE 

	Marathon Kraft Marathon Kraft Marathon Kraft 
	Marathon Kraft Marathon Kraft Marathon Kraft 
	1-BEFORE 1-BEFORE 1-BEFORE 
	2026 2027 2028 
	44 29 42 
	20.0 20.0 20.0 
	WITHEE WITHEE WITHEE 
	WtA WtA WtA 
	Corn grain Soybeans 15-20 inch row Corn grain 
	Spring Cultivation Spring Cultivation Spring Cultivation 
	2 250 2.1 -6 2 250 2.1 -7 2 250 2.1 -8 
	301 -1000 302 -1000 303 -1000 
	3.3 3.3 3.3 
	48 48 48 
	1.9 1.1 1.9 
	FALSE FALSE FALSE 
	FALSE FALSE FALSE 

	Marathon Kraft 
	Marathon Kraft 
	1-BEFORE 
	2029 
	28 
	20.0 
	WITHEE 
	WtA 
	Soybeans 15-20 inch row 
	Spring Cultivation 
	2 250 2.1 -9 
	304 -1000 
	3.3 
	48 
	1.1 
	FALSE 
	FALSE 

	County Farm Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft 
	County Farm Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft Marathon Kraft 
	Field 1 -AFTER 2 -AFTER 3 -AFTER 4 -AFTER 5 -AFTER 6 -AFTER 7 -AFTER 8 -AFTER 9 -AFTER 
	Year 2021 2022 2023 2024 2025 2026 2027 2028 2029 
	PTP 34 26 6 6 5 5 5 5 5 
	Acres 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
	Soil Series WITHEE WITHEE WITHEE WITHEE WITHEE WITHEE WITHEE WITHEE WITHEE 
	Soil Symbol WtA WtA WtA WtA WtA WtA WtA WtA WtA 
	Crop Soybeans 15-20 inch row Grass hay Seeding Grasslands, permanent, not harvested Grasslands, permanent, not harvested Grasslands, permanent, not harvested Grasslands, permanent, not harvested Grasslands, permanent, not harvested Grasslands, permanent, not harvested Grasslands, permanent, not harvested 
	Tillage Spring Cultivation No Till None None None None None None None 
	Slope Below Field Slope Length Slope 2 250 2.1 -6 2 250 2.1 -6 2 250 2.1 -6 2 250 2.1 -6 2 250 2.1 -6 2 250 2.1 -6 2 250 2.1 -7 2 250 2.1 -8 2 250 2.1 -9 
	Below Field Slope Length 301 -1000 301 -1000 301 -1000 301 -1000 301 -1000 301 -1000 302 -1000 303 -1000 304 -1000 
	Soil Test OM 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 
	Soil Test P 48 48 48 48 48 48 48 48 48 
	Soil Loss 1.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
	Tiled FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE 
	Irrigated FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE 
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	WI River TMDL TP Parameters and Rounded Credit Threshold Interim Floor Calculations Feasibility Analysis TMDL Subbasin Baseline TP loss lb/ac/yr TMDL % Reduction TP Credit Threshold lb/ac/yr Rounded TP Credit lb/ac/yr Conservation Scenario 1 lb/ac/yr Interim Floor lb/ac/yr Conservation Scenario 2 lb/ac/yr 86 2.00 63% 0.74 1.00 0.47 NA 0.26 87 3.40 84% 0.56 0.50 0.74 0.74 0.45 88 3.60 84% 0.58 0.50 0.79 0.79 0.47 89 3.80 84% 0.61 1.00 0.82 0.82 0.46 90 3.10 84% 0.51 0.50 0.80 0.80 0.56 91 3.30 84% 0.54 0.50 
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	Legend Road Names Parcels Parcel Lot Lines Land Hooks Section Lines/Numbers Right Of Ways Named Places Municipalities NRCS Soils Streams-Rivers 2020 Orthos Countywide Red: Band_1 Green: Band_2 Blue: Band_3 
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	Notes Russel Kraft -Cropland boundary, ephemeral erosion location, and Soils. 
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	Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the 
	Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the 
	Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the 
	NRCS,WI 

	current version of this standard, download it from the electronic Field Office Technical Guide, or contact the NRCS 
	current version of this standard, download it from the electronic Field Office Technical Guide, or contact the NRCS 
	August 2015 

	State Office or the Wisconsin Land and Water Conservation Association Office at (608) 441-2677 
	State Office or the Wisconsin Land and Water Conservation Association Office at (608) 441-2677 
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	SITE ASSESSMENT 
	Introduced plants are generally adapted to one or more soil moisture regimes: wet, wet-mesic, mesic, drymesic, and dry. These moisture regimes correlate to some degree with both drainage classes and forage suitability groups. 
	-

	Drainage classes refer to the frequency and duration of wet periods under conditions similar to those under which the soil formed naturally. Alterations of the water regime by human activities are not considered in this case. These soil moisture regimes fall into one or more of the seven natural soil drainage classes. 
	Forage suitability groupings are an additional tool to provide guidance to planners. Forage Suitability Groups (FSG) are pasture and hay land soil interpretation reports that provide users with forage production guidance for the soils and climatic conditions present in their area of interest. The vast majority of forage plants utilized in Wisconsin are introduced grasses and legumes. For the purpose of this technical note, FSGs will focus on available water capacity, water table, and runoff potential. FSGs 
	There is often no sharp division between moisture regimes, drainage classes and forage suitability groups, and oftentimes they blend or overlap into multiple categories. Understanding soil conditions plays an important role when planning a successful introduced herbaceous planting. 
	Refer to Table 1 correlating the five moisture regimes, seven drainage classes, and ten forage suitability groups. 
	SPECIE SELECTION AND SEED QUALITY 
	Evaluate the winter hardiness of species selected for planting. To ensure stand longevity, species listed as Hardy (H) or Very Hardy (VH) in Tables 2-8 of Wisconsin Circular A-1525, Forage Crop Variety Yield Trials for Wisconsin, are preferred. Varieties listed as Moderately Hardy-Plus (MH+) are acceptable. 
	Select species based on the site conditions looking closely at soil type and moisture regime. Tables 1, 2 and 3 will provide additional guidance for selecting species appropriate for the site conditions. 
	The recommended introduced species, listed in Table 2, are not identified as prohibited or restrictive 
	The recommended introduced species, listed in Table 2, are not identified as prohibited or restrictive 
	for planting statewide in accordance with Natural Resource Law 40, Invasive Specie Control. However, Kentucky Bluegrass, Smooth Bromegrass, Redtop, Birdsfoot Trefoil, Red and White Cover are species that can propagate and spread with little difficulty due to their growth characteristics and should be evaluated carefully when plantings are planned in the vicinity of native remnants or natural areas. 

	L
	LI
	Figure
	It 
	is suggested that seed purchased be harvested within a 250 mile radius of the area where the planting will occur. This suggestion is less critical for introduced versus native species. 

	LI
	Figure
	For 
	pollinator habitat, the recommended introduced bunch grasses are Orchardgrass, Tall Fescue, Perennial Ryegrass, and Timothy. Refer to Table 9 for introduced pollinator habitat mixtures. 

	LI
	Figure
	Kentucky 
	Bluegrass, Bromegrass, and Redtop are examples of sod-forming plants. Refer to Table 8 for additional examples. 


	Introduced mixtures for wildlife habitat must contain at least 50 percent grass seed per square foot. The exception to this criteria is the establishment of pollinator habitat. 
	Introduced mixtures for areas with shrub and tree plantings are not required to contain 25 percent sod forming grass seed per square foot. These seed mixtures must still contain at least 50 percent grass seed per square foot. Sod-forming grasses are not recommended in shrub and tree plantings. 
	Below are species with multiple scientific names. The underlined specie is the most recognized genus and specie in Wisconsin and is referenced as such in vegetative Standards 327, Conservation Cover; 342, Critical Area Planting; and 512, Forage and Biomass Planting. 
	L
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	Tall 
	Fescue: , Lolium arundinacea, Festuca arundinacea 
	Schedonorus arundinaceus
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	Figure
	Meadow 
	Fescue: , Lolium pratense 
	Schedonorus pratense



	Pure Live Seed 
	Pure Live Seed 

	Pure Live Seed (PLS) is a means of expressing seed quality. 
	PLS is the percentage of seed in a seed lot that is both pure seed and viable seed. Pure seed is the percentage by weight of the seed (kind, cultivar, 
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	variety) that is under consideration. Inert matter, weed seed, and other crop seed is excluded from pure seed. Total Viable Seed (TVS) is the percentage estimate of the potential for germination, which includes percent hard seed and/or dormant seed. 
	Example: Pure Live Alfalfa Seed 
	(1) XYZ Seed Company, 1000 Crop Seed Lane, Ft. Collins, CO 
	(2) Alfalfa, VNS 
	(2) Alfalfa, VNS 
	(2) Alfalfa, VNS 
	(6) Germination: 92% 

	(3) Lot number: 1234 
	(3) Lot number: 1234 
	Hard seed: 5% 

	(4) Pure Seed: 99.00% 
	(4) Pure Seed: 99.00% 
	Dormant seed: -
	-


	Other Crop: 0.25% 
	Other Crop: 0.25% 
	T.V.S.: 97% 

	Weed Seed: 0.10% 
	Weed Seed: 0.10% 
	(7) Date Tested: 10/2000 

	Inert material: 0.65% 
	Inert material: 0.65% 
	(8) Origin: CO 

	(5) Noxious weed seed: dodder 1 per lb. 
	(5) Noxious weed seed: dodder 1 per lb. 
	(9) Seed Treatment: none 


	Pure seed x TVS = PLS 
	99% x 97% = 96.03% 
	The PLS for Lot number 1234 is 96.03%. 
	Nearly all species recommended for conservation plantings by NRCS uses PLS expressed in pounds or ounces per acre which is calibrated to seeds per square foot. 
	Seeding rates in this technical note are shown in pounds or ounces and seeds per square foot per acre. 
	Inoculation 
	Inoculation 

	Legumes are unique plants which have the ability to work with certain strains of bacteria (Rhizobia) to gather atmospheric nitrogen from the soil atmosphere and convert it to useable ammonia nitrogen. Nitrogen produced by this symbiotic relationship is virtually free and results not only in improved soil fertility, but increased protein and forage production in the legume host plant for the benefit of domesticated and wildlife heterotrophs. 
	Inoculate legume seed with the appropriate inoculant. Inoculants must not be exposed to sunlight or allowed to dry out prior to planting legumes. 
	CRITERIA FOR SEED MIXTURE DEVELOPMENT 
	Seed mixtures can consist of a grass component only or a grass and legume component, depending on the standard criteria and the purpose of the planting. Custom seeding mixtures can be developed from selected species listed in Table 2. 
	For other ecological Wisconsin standards such as Field Border (386), the planner will need to review the standard to determine the specific seeding 
	For other ecological Wisconsin standards such as Field Border (386), the planner will need to review the standard to determine the specific seeding 
	requirements for the intended purpose. The Field Border standard will direct the planner to use Standard 342, Critical Area Planting, for erosion concerns and Standard 327, Conservation Cover, when the purpose or concern is for establishing pollinator habitat. This also includes Wisconsin engineering standards such as Standard 635, Waste Treatment Strips. 

	It is important to reference program rules when determining seed mixtures. Some programs have preapproved required mixtures to meet program and cost requirements. 
	Conservation Cover (327) 
	Conservation Cover (327) 

	Introduced Species 
	1. Wildlife Habitat Planting 
	A minimum of two grasses seeded at a minimum rate of 70 grass seeds per square foot, and at least one legume seeded at a minimum of 30 seeds per square foot. 
	Fifty percent of the seeds per square foot will comprise of grasses. 
	Refer to Table 7 for example mixtures. 
	For dormant and frost seedings, increase seeds per square foot by 15 percent. 
	2. Herbaceous Pollinator Habitat 
	At least one and a maximum of two bunch grasses seeded at a maximum rate of 30 seeds per square foot and a minimum of two legumes seeded at a minimum rate of 40 seeds per square foot. 
	Fifty percent of the seeds per square foot comprising of grasses is not a seed requirement for pollinator habitat planting mixtures. 
	For dormant and frost seedings, increase the seeds per square foot by 15 percent. 
	Critical Area Planting (342) 
	Critical Area Planting (342) 

	Introduced Species 
	A minimum of 160 seeds per square foot for a solid grass planting or in combination with legumes. Fifty percent of the seeds per square foot will comprise of grasses and 25 percent of the seed 
	Figure

	Figure
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	per square foot will consist of sod-forming grasses. 
	For dormant seedings, increase the seeds per 
	Figure

	square foot by 15 percent. 
	Dormant seeding can be used when planting introduced species on concentrated and non-concentrated flow areas. When using dormant seedings on concentrated flow areas, the site must be mulched according to Standard 484, Mulching. Frost seeding is not an approved seeding method when using this standard. 
	Refer to Table 8 for example mixtures. 
	Forage and Biomass Planting (512) 
	Forage and Biomass Planting (512) 

	Introduced Species 
	1. Pasture and Hayland Planting 
	L
	LI
	Figure
	For 
	pasture plantings, mixtures will have at least 1 grass and 1 legume. The mixture will have at least 50 percent grass seeds per square foot, and the total mix will have at least 60 seeds per square foot. 

	LI
	Figure
	For 
	hayland establishment, mixtures and single specie plantings may be used as long as the total seeding rate is at least 60 seeds per square foot. 


	2. Interseeding of Grasses/Legumes Into Existing Pastures and Haylands 
	L
	LI
	Figure
	Seeding 
	rate is half of the pure stand seeding rate as specified in Table 2. Seeds per square foot for legumes will vary according to specie. 

	LI
	Figure
	Frost 
	seeding is approved only for legumes into existing pastures at a seeding rate of two-thirds the recommended pure stand seeding rate. 


	Refer to Table 10 for pasture and hayland planting seed mixtures. 
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	Table 1 Relationship Between Moisture Regimes, Drainage Classes, and Forage Suitability Groups 
	Moisture Regimes Drainage Class 
	Forage Suitability Group 
	Wet Wet mineral or organic soils are typified by very poorly drained soil types. Very poorly drained Water is removed from the soil so slowly that free water remains at or very near the ground surface during much of the growing season and mesophytic crops cannot be grown. The soils are commonly level or depressed and frequently ponded. 
	FSG 7 
	High water holding capacity, seasonal high water table, excessively wet, subject to ponding and flooding. 
	FSG 10 
	High water holding capacity, seasonal high water table, organic surface layers, subject to ponding and flooding. 
	Wet-Mesic Wet-mesic sites are transitional between wet and mesic. Most wet-mesic sites occur on somewhat poorly drained mineral soils. Very poorly drained FSG 7, FSG 10 Somewhat poorly drained Water is removed slowly so that the soil is wet at a shallow depth for significant periods during the growing season. Wetness markedly restricts the growth of mesophytic crops. FSG 4 Moderate water holding capacity, generally sandy, seasonal high water table, excessively wet for half of growing season. FSG 7, FSG 10 
	Somewhat poorly drained 
	Dry sites occur mostly on well to excessively drained soils. 
	FSG 4, FSG 7, FSG 10 
	FSG 1 
	Low water holding capacity, generally sandy, seasonal high water table. 
	FSG 4 FSG 5 
	Moderate water holding capacity, no seasonal high water table, at times seasonal droughtiness, less than 12% slope. 
	FSG 6 
	Moderate water holding capacity, no seasonal high water table, seasonal droughtiness, greater than 12% slope, runoff concerns. 
	FSG 8 
	High water holding capacity, no seasonal high water table, less than 12% slopes. 
	FSG1, FSG5, FSG6, FSG8 FSG 9 
	High water capacity, no seasonal high water table, runoff concern. 
	FSG1, FSG4, FSG5, FSG 6, FSG 8 
	FSG 1 FSG 2 
	Low water holding capacity, generally sandy, no seasonal high water table, 0 to 12% slopes. 
	FSG 3 
	Low water holding capacity, generally sandy, no seasonal high water table, greater than 12% slopes, seasonal droughtiness. 
	FSG5, FSG6 
	FSG1, FSG2, FSG3, FSG5, FSG6 
	FSG1, FSG2, FSG3, FSG5, FSG6 
	FSG2, FSG3, FSG6 
	FSG2, FSG3 
	Mesic Mesic sites will be found on most moderately well and well drained mineral soils which have moderate to very high Available Water Capacity. Mesic sites may occur on some somewhat poorly drained soils with low or very low Available Water Capacity. Moderately well drained Water is removed from the soil somewhat slowly during some periods of the year. The soils are wet for only a short time within the rooting depth during the growing season. Dry-Mesic Dry-mesic sites are transitional between dry and mesi
	Well drained Water is removed from the soil readily but not rapidly. Water is available to plants throughout most of the growing season. Wetness does not inhibit growth of roots. Moderately well drained Well drained Somewhat excessively drained Water is removed from the soil rapidly. The soils are commonly coarse-textured. Well drained Somewhat excessively drained Excessively drained 
	Dry 
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	Table 2 Common Species and Recommended Pure Stand Seeding Rates 
	Name 
	Name 
	Name 
	Genus and species 
	Plant Type 
	Moisture Regime 
	Single Species Seeding Rate (PLS) Lbs./Acre 
	Seeds/Lb. 
	Seeds/Ft2/ Lb./Ac. 

	Chewings Red Fescue 
	Chewings Red Fescue 
	Festuca rubra L. ssp fallax 
	Grass 
	D, DM, M 
	5 
	350,000 
	8 

	Creeping Red Fescue 
	Creeping Red Fescue 
	Festuca rubra 
	Grass 
	DM, M, WM 
	5 
	350,000 
	8 

	Festulolium 
	Festulolium 
	Festuca X Lolium 
	Grass 
	DM, M, WM 
	12 
	227,000 
	5.2 

	Italian or Annual Ryegrass 
	Italian or Annual Ryegrass 
	Lolium perenne L. ssp. multiflorum 
	Grass 
	DM, M, WM 
	20 
	227,000 
	5.2 

	Kentucky Bluegrass 
	Kentucky Bluegrass 
	Poa pratensis 
	Grass 
	D, DM, M, WM, W 
	8 
	2,177,000 
	50 

	Meadow Fescue 
	Meadow Fescue 
	Schedonorus pratensis 
	Grass 
	DM, M, WM 
	12 
	227,000 
	5.2 

	Orchardgrass 
	Orchardgrass 
	Dactylis glomerata L. 
	Grass 
	D, DM, M, WM 
	10 
	653,000 
	15 

	Perennial Ryegrass 
	Perennial Ryegrass 
	Lolium perenne 
	Grass 
	DM, M, WM 
	20 
	227,000 
	5.2 

	Redtop 
	Redtop 
	Agrostis gigantea 
	Grass 
	M, WM, W 
	4 
	4,990,000 
	114.5 

	Smooth Bromegrass 
	Smooth Bromegrass 
	Bromus inermis 
	Grass 
	D, DM, M, WM 
	20 
	136,000 
	3.1 

	Tall Fescue 
	Tall Fescue 
	Schedonorus arundinaceus 
	Grass 
	D, DM, M, WM 
	12 
	227,000 
	5.2 

	Timothy 
	Timothy 
	Phleum pratense 
	Grass 
	DM, M, WM, W 
	8 
	1,230,000 
	28.2 

	Alfalfa 
	Alfalfa 
	Medicago sativa 
	Legume 
	D, DM, M 
	12 
	219,000 
	5.0 

	Alsike Clover 
	Alsike Clover 
	Trifolium hybridum 
	Legume 
	M, WM, W 
	3 
	680,000 
	15.6 

	Birdsfoot Trefoil 
	Birdsfoot Trefoil 
	Lotus corniculatus 
	Legume 
	DM, M, WM, W 
	7 
	375,000 
	8.6 

	Red Clover 
	Red Clover 
	Trifolium pratense 
	Legume 
	DM, M, WM 
	10 
	275,000 
	6.3 

	White Ladino Clover 
	White Ladino Clover 
	Trifolium repens 
	Legume 
	DM, M, WM 
	3 
	871,650 
	20 
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	Table 3 Plant Morphology and Physiology Characteristics 
	CommonSeedsAverageNamePracticePureForagePlantperWildlifeDeepMoistureFloodHeightGrowth Habit Recom-StandSuitabilitypH Drought Type Ft 2 /Lb/Value Rooted Regime Tolerance atScientificmendation Rate Group Ac. Maturity Name Reta rdance Po llinator Ha bita t 
	CommonSeedsAverageNamePracticePureForagePlantperWildlifeDeepMoistureFloodHeightGrowth Habit Recom-StandSuitabilitypH Drought Type Ft 2 /Lb/Value Rooted Regime Tolerance atScientificmendation Rate Group Ac. Maturity Name Reta rdance Po llinator Ha bita t 
	CommonSeedsAverageNamePracticePureForagePlantperWildlifeDeepMoistureFloodHeightGrowth Habit Recom-StandSuitabilitypH Drought Type Ft 2 /Lb/Value Rooted Regime Tolerance atScientificmendation Rate Group Ac. Maturity Name Reta rdance Po llinator Ha bita t 
	Grasses
	1.5’ yes 
	2' yes 
	1.5 moderate 2.0' 
	-

	1.5 moderate 2.0' 
	-

	2.0' yes 
	2 -3' yes 
	2.5' yes 
	yes 

	1.5 2.0' 
	1.5 2.0' 
	-


	poor 
	poor 
	poor 
	moderate 
	moderate 
	fair 
	moderate 
	moderate 
	moderate 

	5.0 7.5 
	5.0 7.5 
	-

	5 7.5 
	-

	5.0 7.5 
	-

	5.0 7.5 
	-

	5 -7 
	5 7.2 
	-

	5.8 7.0 
	-

	5 7.5 
	-


	2, 3, 5, 6, no D-M 8, 9 
	2, 3, 5, 6, no D-M 8, 9 
	no DM-WM 1, 4 to 9 
	no DM-WM 1 to 9 
	no DM-WM 1, 4 to 9 
	no < 8" D-W 1 to 9 
	no DM-WM 1, 4 to 9 
	no < 8" D-WM 1 to 9 
	1, 4, 5, 6 to 9 

	DM-WM 
	DM-WM 

	no 
	no 

	poor D no 
	poor D no 
	poor D no 
	fair C yes 
	fair C yes 
	poor D no 
	fair D no 
	fair B yes 
	yes 

	C
	C

	fair 
	fair 

	8
	8
	8
	5.2 
	5.2 
	50 
	5.2 
	15 
	5.2 

	5 lbs/ac 
	5 lbs/ac 
	5 lbs/ac 
	12 lbs/ac 
	12 lbs/ac 
	8 lbs/ac 
	12 lbs/ac 
	10 lbs/ac 
	20 lbs/ac 

	342, 512 
	342, 512 
	342, 512 
	342, 512 
	327, 342,512 
	327, 342,512 
	342, 512 
	327, 342,512 
	327, 342,512 

	ChewingsRed Fescueperennial, cool season sod-grass Festuca rubra forming L. ssp. fallax 
	ChewingsRed Fescueperennial, cool season sod-grass Festuca rubra forming L. ssp. fallax 
	Creeping Redperennial, cool season sod-Fescuegrass forming Festuca rubra 
	Festuloliumshort-lived annual Festuca x grass bunchgrass Lolium 
	Italian(Annual)Ryegrassshort-lived annual grass Loliumbunchgrass perenne L. ssp.multiflorum 
	Kentuckylong-lived perennial cool Bluegrassgrass season plant, sod-forming byPoa pratensis rhizomes 
	Meadowperennial, cool season Fescuegrass aggressive bunchgrass, with Loliumage produces thick sod pratense 
	Orchardlong-lived perennialGrassgrass bunchgrass, reproduces from Dactylisseed glomerata 
	short-lived perennialbunchgrass 

	grass 
	grass 

	PerennialRyegrassLoliumperenne 
	PerennialRyegrassLoliumperenne 
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	CommonSeedsAverageNamePracticePureForagePlantperWildlifeDeepMoistureFloodHeightGrowth Habit Recom-StandSuitabilitypH Drought Type Ft 2 /Lb/Value Rooted Regime Tolerance atScientificmendation Rate Group Ac. Maturity Name Reta rdance Po llinator Ha bita t 
	CommonSeedsAverageNamePracticePureForagePlantperWildlifeDeepMoistureFloodHeightGrowth Habit Recom-StandSuitabilitypH Drought Type Ft 2 /Lb/Value Rooted Regime Tolerance atScientificmendation Rate Group Ac. Maturity Name Reta rdance Po llinator Ha bita t 
	CommonSeedsAverageNamePracticePureForagePlantperWildlifeDeepMoistureFloodHeightGrowth Habit Recom-StandSuitabilitypH Drought Type Ft 2 /Lb/Value Rooted Regime Tolerance atScientificmendation Rate Group Ac. Maturity Name Reta rdance Po llinator Ha bita t 
	3' no 
	3 -4' yes 
	2.5 yes 3.0' 
	-

	3.0' no 
	Legumes
	2.5' yes 
	1' no 
	.5 -1' moderate 
	2.0' no 
	no 

	1.0' 
	1.0' 

	good 
	good 
	brief fair 
	moderate 
	moderate 
	poor 
	moderate 
	moderate-good 
	poor 
	fair topoor 

	4.5 8.0 
	4.5 8.0 
	-

	6 7.5 
	-

	5 -9 
	5.5 7.0 
	-

	> 6.5 
	> 6.2 
	> 5.5 
	> 6.0 
	> 5.5 

	yes < 2" M-W 1, 4, 7 
	yes < 2" M-W 1, 4, 7 
	no < 12" D-WM 1 to 9 
	yes > 14" D-WM 1 to 9 
	no < 8" DM-W 1, 4 to 9 
	2-3, 5, 6, yes > 14" D-M 8, 9 
	1, 4, 5, 7, no < 8" M-W 8, 9 
	no < 10" DM-W 1, 4 to 9 
	yes > 14" DM-WM 1 to 9 
	1, 4, 5, 7 to 9 

	DM-WM 
	DM-WM 

	no 
	no 

	fair C no 
	fair C no 
	fair B no 
	fair B yes 
	fair B no 
	good C yes 
	good D yes 
	good D yes 
	good C yes 
	yes 

	D
	D

	fair 
	fair 

	114.5 
	114.5 
	3.1 
	5.2 
	28.2 
	5
	15.6 
	8.6 
	6.3 
	20 

	4 lbs/ac 
	4 lbs/ac 
	20 lb/ac 
	12 lbs/ac 
	8 lbs/ac 
	12 lbs/ac 
	3 lbs/ac 
	7 lbs/ac 
	10 lbs/ac 
	3 lbs/ac 

	327, 342,512 
	327, 342,512 
	327, 342,512 
	327, 342,512 
	327, 342,512 
	327, 342,512 
	327, 342,512 
	327, 342,512 
	327, 342,512 
	327, 342,512 

	Redtoplong-lived perennial cool Agrostisgrass season plant, sod-forming bygigantea stolons 
	Redtoplong-lived perennial cool Agrostisgrass season plant, sod-forming bygigantea stolons 
	Smoothtall long-lived perennial cool Bromegrassgrass season plant, sod-forming byBromusrhizomes inermis 
	Tall Fescueperennial, cool season Schedonorusgrass aggressive bunchgrass, with arundinaceus age produces thick sod 
	Timothycool season short-livedPhleumgrass perennial bunch grass,pretense reproduces by seed 
	Alfalfasingle crown, warm season Medicagolegume perennial legume, has a deep sativa tap root 
	Alsike Cloverperennial, single crown, Trifoliumlegume upright short-lived legume hybridum 
	Birdsfoottrefoilwarm season perennial legume Lotuslegume corniculatus 
	Red Cloverupright short-lived perennialTrifoliumlegume legume, produces runners, pretense deep taproot 
	shallow-rooted perenniallegume, prostrate, spreads by stolons 

	legume 
	legume 

	White LadinoCloverTrifoliumrepens 
	White LadinoCloverTrifoliumrepens 


	Table 4 Summary of Seeding Requirements for Standards 327, 342, 512 (Introduced Species) 
	327 -Conservation Cover 
	327 -Conservation Cover 
	327 -Conservation Cover 

	Grasses Legumesa Seeding Periods Mix Type Late No. seeds/ft2 No. seeds/ft2 Spring Dormantb Frostb Summer 
	Grasses Legumesa Seeding Periods Mix Type Late No. seeds/ft2 No. seeds/ft2 Spring Dormantb Frostb Summer 
	Notes 

	Wildlife Habitat X X X X 
	Wildlife Habitat X X X X 
	Grasses must be at least 50% of mix. 

	Pollinator Habitat 1-2 30 X X X X 
	Pollinator Habitat 1-2 30 X X X X 
	Grasses must be bunch-type. 


	(a) If more than 20% of legumes are hard seed, increase rate by % of hard seed. 
	(b) Increase rate 15% for frost and dormant seedings. 
	342 -Critical Area Planting 
	342 -Critical Area Planting 
	342 -Critical Area Planting 

	Grasses Legumesa Seeding Periods Mix Type Notes Late No. seeds/ft2 No. seeds/ft2 Spring Dormantb Frost Summer 
	Grasses Legumesa Seeding Periods Mix Type Notes Late No. seeds/ft2 No. seeds/ft2 Spring Dormantb Frost Summer 

	At least 25% of the total seeds must be sod-forming Grasses Only 160 X X X grasses. 
	At least 25% of the total seeds must be sod-forming Grasses Only 160 X X X grasses. 
	NR 

	Grasses must be at least 50% of the mix. Mix must be at Mixtures See Notes X X X NR least 160 seeds/ft2 total. At least 25% of the seeds in the mix must be sod-forming grasses. 
	Grasses must be at least 50% of the mix. Mix must be at Mixtures See Notes X X X NR least 160 seeds/ft2 total. At least 25% of the seeds in the mix must be sod-forming grasses. 


	(a) If more than 20% of legumes are hard seed, increase rate by % of hard seed. 
	(b) Increase rate 15% for dormant seedings. Seedings in concentrated areas must be mulched. 
	512 -Forage & Biomass Planting 
	512 -Forage & Biomass Planting 
	512 -Forage & Biomass Planting 

	Grasses Legumesa Seeding Periods Mix Type Notes No. seeds/ft2 No. seeds/ft2 Spring Dormant Frost 
	Grasses Legumesa Seeding Periods Mix Type Notes No. seeds/ft2 No. seeds/ft2 Spring Dormant Frost 
	Late Summer 

	Mix must be at least 60 seeds/ft2 total. Grasses must Pasture See Notes See Notes X X NR NR be at least 50% of the mix. 
	Mix must be at least 60 seeds/ft2 total. Grasses must Pasture See Notes See Notes X X NR NR be at least 50% of the mix. 

	Hayland X NR NR seeds/ft2. 
	Hayland X NR NR seeds/ft2. 
	X 

	Legumes Use 1/2 the pure stand rate for spring or late summer Interseeding See Notes See Notes X X NR Only seeding. Use 2/3 pure stand rate for frost seeding. 
	Legumes Use 1/2 the pure stand rate for spring or late summer Interseeding See Notes See Notes X X NR Only seeding. Use 2/3 pure stand rate for frost seeding. 


	(a) If more than 20% of legumes are hard seed, increase rate by % of hard seed. 
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	Seeding outside of the established dates must be 
	SEEDING DATES 

	approved by the NRCS State Agronomist or Area Date of seeding is a critical factor in determining Resource Conservationist prior to seeding. All whether a seeding will succeed or fail. The specific variance requests shall provide documentation of the date that provides the best chance for success will current soil moisture conditions and proposed vary from south to north and from year to year with timeframes for seeding to be completed. prevailing moisture and temperature conditions. Late 
	summer seeding is generally riskier than spring The frost seeding period in Wisconsin ranges from seeding. Planting at either end of the allowable range mid February to early March and will vary from is riskier than the middle of the range. Refer to year to year depending on the weather.  Frost seeding is only allowed during active freezing and thawing cycles. 
	Table 5 for the recommended seeding dates. 

	Table 5 Recommended Seeding Dates by Planting Zone 
	Planting 
	Late 
	Spring 
	Spring 
	Dormant 
	Zone* 

	Summer 
	North 5/1 – 6/15 7/15 – 8/10 11/1 – Freeze up 
	Central 4/15 – 6/1 8/1 – 8/21 11/1 – Freeze up 
	South 
	South 
	4/1 – 5/15 

	8/7 – 8/29 
	11/1 – Freeze up 
	*See Figure 1 
	Figure 1 Planting Zone Map 
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	TEMPORARY COVER AND COMPANION CROPS 
	Temporary Cover Crop 
	Temporary Cover Crop 

	All land will be established to permanent vegetative cover during the first year of the land use conversion, when possible. Temporary cover, during the first year, may be used if: 
	L
	LI
	Figure
	the 
	required seeds or plant stock are not available, 

	LI
	Figure
	the 
	normal planting period for the species has passed, or 

	LI
	Figure
	where 
	herbicide carryover will not allow establishment of permanent cover immediately. 


	If temporary cover is used, the permanent vegetative cover must be established by the end of the normal planting period of the following year. 
	Temporary Seeding Recommendations 
	Temporary Seeding Recommendations 

	1. Fields where planting is delayed due to lack of suitable seed or late planting, select one of the following species: 
	L
	LI
	Figure
	Forage 
	sorghum – ½ bushel per acre (5/15 to 7/15) 

	LI
	Figure
	Sorghum 
	-Sudangrass hybrid – 1 bushel per acre (5/15 to 7/15) 

	LI
	Figure
	Sudangrass 
	– 1 bushel per acre (5/15 to 7/15) 

	LI
	Figure
	Winter 
	wheat -2 bushels per acre (8/1 to 10/1) 

	LI
	Figure
	Winter 
	cereal rye -2 bushels per acre (8/1 to 10/15) 

	LI
	Figure
	Oats 
	-2 bushels per acre (4/1 to 9/1) 

	LI
	Figure
	Annual 
	ryegrass -20 pounds per acre (4/1 to 9/1) 


	2. For fields with triazine herbicide carryover, select one of the following species: 
	L
	LI
	Figure
	Forage 
	sorghum – ½ bushel per acre (5/15 to 7/15) 

	LI
	Figure
	Sorghum 
	-Sudangrass hybrid – 1 bushel per acre (5/15 to 7/15) 

	LI
	Figure
	Sudangrass 
	– 1 bushel per acre (5/15 to 7/15) 


	A bioassay test may be used to better determine 
	chemical carryover. 
	A temporary cover will typically not be necessary on those areas where at least 50 percent of the ground is covered with either crop residue or vegetative cover. 
	Temporary cover crops must be clipped or destroyed before the plant produces viable seed, preventing excessive competition to the scheduled permanent seeding. Winter wheat and rye must be terminated by tillage, crimping, herbicides, or a combination before planting the permanent seeding. 
	Companion Crops 
	Companion Crops 

	Companion crops can be used to reduce the amount of erosion on critical sites, suppress weeds, and provide added protection for permanent perennial vegetation seeded during first year plantings. 
	Companion crop recommendations: 
	L
	LI
	Figure
	Oats 
	-2 bushels per acre (4/1 to 9/1) 

	LI
	Figure
	Winter 
	wheat -1 bushel per acre (8/1 to 10/1) 

	LI
	Figure
	Annual 
	ryegrass -6 pounds per acre (4/1 to 9/1) 

	LI
	Figure
	Spring 
	wheat -1 bushel per acre (4/1 to 6/1) 


	Companion crops shall be clipped after jointing or boot stage. Second and subsequent clippings are necessary when re-growth provides competition to the new planting. Clipping height should be above the developing seedlings. Where excessive growth has accumulated, the vegetation should be mowed and vegetation distributed uniformly. Companion crops seeded with late summer introduced grasses and legumes in most cases will not require clippings prior to the first killing frost. When the growing season is prolon
	Winter cereal rye is not recommended as a companion crop with introduced season grasses. Biotoxin compounds secreted by cereal rye may inhibit germination or suppress introduced grass seedlings. 
	SPECIAL EROSION CONTROL MEASURES 
	Evaluate the need for additional soil erosion controls prior to and during the establishment period. Where erosion is determined to be a concern, alternatives shall be developed to divert water from the site or stabilize the soil surface. 
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	When soil erosion control is an identified resource concern, increase grass composition above 50 percent of the mixture and increase the percentage of sod-forming grasses above 25 percent of the mixture. 
	Introduced mixtures for areas with shrub and tree plantings are not required to contain 25 percent sod forming grass seed per square foot. These seed mixtures must still contain at least 50 percent grass seed per square foot. Sod-forming grasses are not recommended in shrub and tree plantings. 
	Mulching 
	Mulching 

	Wisconsin NRCS Standard 484, Mulching, shall be followed if program or practice design requires mulching. 
	Mulch shall consist of either natural and/or artificial materials such as plant residue (including cereal grain straw, grass hay, wood chips, bark and wood fiber), plastic, fabric, or other equivalent materials of sufficient dimension (depth or thickness) and durability to achieve the intended effect for the required time period. Mulch material shall be relatively free of disease, pesticides, chemicals, noxious weed seeds, and other pests and pathogens. 
	The type of mulching material selected should be based on cost, time of year, soils, percent slope, anticipated runoff velocities, and landscape position. 
	Mulching will be applied as soon as possible after seeding. Prepare the seedbed, apply the fertilizer and seed, then apply and anchor the mulch material. 
	When construction is completed and a permanent seeding delay is anticipated, plant temporary cover or apply a temporary mulch to the site to control erosion, or seed permanent vegetation and evaluate the status of the seeding, especially when seeding outside of the recommended dates. Reseeding may be required. All dormant plantings planned on concentrated flow areas will be mulched. 
	Hydroseeding 
	Hydroseeding 

	Hydroseeding typically consists of applying a mixture of cellulose fiber, seed, fertilizer, and stabilizing emulsion with hydromulching equipment to provide permanent or temporary protection to disturbed areas that are susceptible to erosion by water and wind. Hydroseeding may be used as the primary mulching method only when there is sufficient time remaining in the season to ensure adequate vegetation establishment and will provide adequate erosion control. Hydroseeding can be used 
	Hydroseeding typically consists of applying a mixture of cellulose fiber, seed, fertilizer, and stabilizing emulsion with hydromulching equipment to provide permanent or temporary protection to disturbed areas that are susceptible to erosion by water and wind. Hydroseeding may be used as the primary mulching method only when there is sufficient time remaining in the season to ensure adequate vegetation establishment and will provide adequate erosion control. Hydroseeding can be used 
	in conjunction with other mulching techniques. Hydroseeding advantages include: 

	L
	LI
	Figure
	the 
	protection of seeds from heat and birds during the germination process, 

	LI
	Figure
	a 
	stabilized soil temperature, 

	LI
	Figure
	more 
	even application of seeds than broadcast seeding, 

	LI
	Figure
	effective 
	in keeping seeds from being washed away on slopes, 

	LI
	Figure
	provide 
	added organic components to enrich the soil after the critical area is established, 

	LI
	Figure
	retention 
	of moisture as seeds sprout, and 

	LI
	Figure
	allows 
	for a better root formation as opposed to sodding. 


	Follow seeding dates outlined in Table 5 of this technical note. 
	Sodding 
	Sodding 

	Specifications for site preparation, topsoiling, seedbed preparation and fertilizing are the same as conventional seeding. Sod shall consist of a dense, well rooted growth of a perennial desirable specie. All sod used shall be free of noxious weeds, diseases and insects. Only moist, fresh sod shall be used. The sod shall be sufficiently moist to withstand exposure during transport and transplanting operations. Sod should be placed on site within 24 hours after cutting and sod strips shall not have dry or de
	Wet soil to a depth of two inches or more prior to laying the sod. Lay the sod from the lower end of the slope and work up slope. On steep slopes, stake the sod or peg with at least 6 inches or longer anchoring staplers. Tamp or roll the laid sod to insure uniform contact between the roots and soil surface. Outside edges of sodded areas shall be rolled in or banked flush with soil. On sites where surface drainage may try to follow sodded edges, extend sod strips 1 foot beyond the edges of the area sodded. 
	After laying sod, water thoroughly to wet the sod pad and the soil to a depth of 4 inches. In the absence of adequate rainfall, water during the first 30 days to keep underlying soil moist and allow the sod to become established. After the initial 30 day period, water as necessary to maintain adequate moisture in the root zone. 
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	NUTRIENT AND SOIL AMENDMENT RECOMMENDATIONS 
	Fertilizer 
	Fertilizer 

	Fertilizer will be applied according to a current soil test and will be consistent with University of Wisconsin recommendations found in Publication A-2809, Nutrient Application Guidelines for Field, Vegetable and Fruit Crops. A current soil test is defined as test results no older than four years from the time last tested to the date of the planned seeding. Guidelines for soil testing in Wisconsin can be found in Publication A-2100, Sampling Soils For Testing. In lieu of soil testing, apply 150 pounds of 2
	Lime 
	Lime 

	When alfalfa is part of the seeding mixture, the soil pH must be corrected to a minimum of 6.5. When birdsfoot trefoil, red clover or white ladino clover is a component of the seeding mixture, pH must be corrected to a minimum of 6.2. Liming material will be applied according to soil test recommendations. In lieu of soil testing, apply 2 tons of 80-89 lime or equivalent per acre, applicable only to Practice Standards 327, Conservation Cover; and 342, Critical Area Planting.. 
	SEEDBED PREPARATION AND SEEDING RECOMMENDATIONS 
	Conventional Seeding 
	Conventional Seeding 

	The seed is broadcasted or drilled into a partial or clean seedbed. 
	For conventional seeding, prepare a fine, firm seedbed to a minimum of 3 inches. All tillage operations shall be performed across the general slope of the landscape. 
	The seedbed should contain enough fine soil particles to provide uniform shallow coverage of the seed as well as contact with moisture and nutrients. It is important to have a firm seedbed. As a minimum, cultipack or roll before and after seeding. When walking on a properly prepared seedbed, the depth of your footprints should not exceed ¼ inch. Do not use heavy, no-till type drills to seed on conventionally prepared seedbeds. Heavy drills tend to sink into the soil and seeding depth will be difficult to co
	The seedbed should contain enough fine soil particles to provide uniform shallow coverage of the seed as well as contact with moisture and nutrients. It is important to have a firm seedbed. As a minimum, cultipack or roll before and after seeding. When walking on a properly prepared seedbed, the depth of your footprints should not exceed ¼ inch. Do not use heavy, no-till type drills to seed on conventionally prepared seedbeds. Heavy drills tend to sink into the soil and seeding depth will be difficult to co
	or similar equipment after seeding is not advised when small seeds are included in the mixture. 

	Advantages: 
	May incorporate nutrients and soil amendments 
	Figure

	such as lime. 
	Provides the opportunity to destroy perennial weeds. 
	Figure

	Disadvantages: 
	Soil erosion risk increases greatly. 
	Figure

	L
	LI
	Figure
	Erosion 
	can wash away new seedlings or cover and smother the seedling with sediment. 

	LI
	Figure
	Higher 
	field preparation cost. 

	LI
	Figure
	Annual 
	weed competition can be greater. 

	LI
	Figure
	A 
	nurse crop is often needed for erosion control and to suppress weed competition. 

	LI
	Figure
	Requires 
	more trips across the field resulting in higher fuel cost. 


	No-Till Planting 
	No-Till Planting 

	No-till is the seeding of grasses and/or legumes in the absence of tillage using planting tools capable of drilling into an undisturbed soil surface and interseeding into existing herbaceous cover or prior-year crop residue. 
	No-Till Planting Into the Prior-Year Crop Residue 
	No-Till Planting Into the Prior-Year Crop Residue 

	On cropland, leave the existing crop residue on the field without tillage. Soybean stubble is the preferred residue of choice. No-tilling into large amounts of non-fragile residue such as corn and small grain will reduce germination and seedling vigor. For spring weed control, when no-tilling introduced grasses and legumes, use a burndown chemical prior to or within four days after planting to kill weeds. Keep in mind that quackgrass and many broadleaf weeds are more consistently controlled when herbicides 
	Site Preparation for No-Till Interseeding Into Existing Grass Cover 
	Site Preparation for No-Till Interseeding Into Existing Grass Cover 

	Interseeding is a good way to improve existing stands of single species on fields utilized for pasture, wildlife, or idle land. Interseeding yields a mixture of grasses and legumes that gives the greatest benefit for wildlife or forage for livestock. 
	Land that has been in grass for many years usually has a thick layer of residue on the soil surface. In order to prepare a good seedbed for no-till interseeding and improve herbicide effectiveness, the litter or residue must be removed or altered. Existing vegetation shall be evaluated prior to seeding and a 
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	management strategy developed to limit competition with new seedings. Reducing competition of the existing stand is important for a successful interseeding. Options to prepare existing cover for no-till interseeding include herbicide application, grazing, mowing, haying, or burning the site. 
	: Mow the site using a rotary mower or flail chopper to a height of 3 inches. The timing and type of mowing equipment selected shall be planned to uniformly distribute the mowed plant material over the field surface. Mowing should be planned before any known weeds produce mature seeds. 
	Figure
	Mowing

	: Carry out a Prescribed Burn according to the requirements outlined in the plan. The burn plan must address safety concerns and document the appropriate timing for the burn to provide the maximum control of weeds and protect any existing desirable plants on the site. 
	Figure
	Burning

	: Harvest a hay crop from the site the year before the planned interseeding. The timing of the hay harvest should be planned to minimize the amount of re-growth that will occur prior to interseeding. 
	Figure
	Haying

	: Graze the site immediately prior to herbicide application, if herbiciding is planned. The timing and duration of the grazing must be managed to prevent erosion or damage to sensitive environmental areas, but must be intensive enough to significantly reduce the existing vegetative cover. If possible, begin the grazing at a time of the year when the standing vegetation is green and growing to increase the palatability and feed value of the forage, resulting in a more uniform removal of the vegetation by gra
	Figure
	Grazing

	: Apply approved herbicides to kill or suppress existing vegetation and control weeds. The effectiveness of herbicides improves when combined with haying, grazing, or mowing. 
	Figure
	Herbicide 
	Application

	A drill equipped for no-till planting shall be used to allow consistent penetration of disk openers. 
	Advantages: Soil erosion is minimized. 
	Figure
	Reduced energy usage. 
	Figure

	L
	LI
	Figure
	No 
	nurse crop is required. 

	LI
	Figure
	Greater 
	moisture availability due to lack of tillage. 


	L
	LI
	Figure
	Drilling 
	can occur under adverse conditions. 

	LI
	Figure
	Carbon 
	sequestration improves. 

	LI
	Figure
	Seed 
	placement is ensured. 


	Disadvantages: Increased herbicide use. 
	Figure
	No-till drill required. 
	Figure

	Nutrients and soil amendments cannot be 
	Figure

	incorporated. 
	To ensure success of the interseeding, regardless of the options selected above, the field will need constant maintenance by mowing and removal of the existing vegetation until the interseeded planting becomes well-established and can survive the competition of the existing vegetation. 
	Dormant Seeding 
	Dormant Seeding 

	Seed is broadcasted and incorporated, no-tilled, or drilled into a partial or clean seedbed after the growing season and before freeze-up. The seed remains dormant until the following spring. 
	Seedbed preparation and conditions are similar to conventional seeding. A firm seedbed is strongly recommended for broadcast dormant seedings. Seed broadcasted without incorporation is more risky, and relies on snow, freezing, and thawing to embed seed. The approved dormant seeding date for introduced species statewide is November 1. 
	Advantages: 
	Occurs at a time of year when labor is more 
	Figure

	available. 
	Seedlings take advantage of early spring moisture. Soil erosion is minimized. 
	Figure

	Figure
	Disadvantages: 
	Seeding rates should be increased. 
	Figure

	Refer to the section, “Criteria for Seed Mixture Development,” to determine when dormant seeding is allowed. 
	Frost Seeding 
	Frost Seeding 

	Broadcast seed on top of existing stands of introduced grass species or on seedbeds prepared the previous fall. Frost seed in February to mid March when the freezing and thawing cycle is active to help incorporate the seed into the soil. 
	The soil surface is usually “honeycombed” with small cracks at this time during the year. Frost seeding SHALL NOT occur on fields covered with 
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	solid ice or a snow cover depths greater than 2 inches. Frost seeding must be completed before the freeze and thaw cycle ends. Do not frost seed into winter wheat or winter rye cover crops. All commonly grown legumes can be frost seeded because of their greater seedling vigor, such as red clover, alsike clover, and white ladino clover. Alfalfa and birdsfoot trefoil are approved for frost seeding; however, these species at times are less successful and slower to establish. 
	Advantages: 
	No special drill is required. 
	Figure

	Labor is more available in late winter. 
	Figure

	Disadvantages: 
	Stand establishment is normally less successful, 
	Figure

	particularly in dry years. 
	The seeding rate must be increased. 
	Figure

	Frost seeding is only recommended under the following conditions: 
	L
	LI
	Figure
	legumes 
	seeded into established pastures, 

	LI
	Figure
	seedbeds 
	prepared in fall, and 

	LI
	Figure
	undisturbed 
	sites that consist of fragile residue such as soybean stubble. 


	Frost seeding is not recommended in undisturbed non-fragile residue such as corn and small grain. 
	Refer to the section, “Criteria for Seed Mixture Development,” to determine when frost seeding is allowed. 
	STAND EVALUATION 
	To determine the overall success of the planting, a monitoring program should consider the number of seedlings across a field, seeding vigor, height, and growth stage and overall diversity of plants. Preliminary evaluation of spring and fall plantings should be completed four to six weeks after germination. This inspection of seeding density and distribution can be combined with an inspection for post planting weed control recommendations. 
	Several methods can be used to evaluate stand adequacy. Density measurements are taken by counting the number of individual plants and species within a standard one foot quadrant. As a general rule, there should be at least two sample sites per acre. 
	Table 6 Plant Density and Stand Evaluation One Year After Planting 
	Average Seedlings/Ft2 
	Average Seedlings/Ft2 
	Average Seedlings/Ft2 
	Action/Condition 

	<1 
	<1 
	Reseed. 

	1-3 
	1-3 
	Wait and re-evaluate next year. 

	4-5 
	4-5 
	Successful planting. 

	>6 
	>6 
	Very good. 


	COVER MAINTENANCE 
	Weed Control -Establishment Year 
	Weed Control -Establishment Year 

	Weed control during the establishment year is required to ensure survival of the new permanent seeding. Weed control during the seeding year will have precedent over nesting season concerns and is allowed until stand is established. Activities should be minimized when possible during the nesting season. 
	Mow early before weeds have a chance to smother out the new seeding. Mow before the companion crop or undesirable vegetation reach boot stage. Mow introduced plantings to a height of no less than 4 inches. Depending on the weather, mowing every 2 or 3 weeks throughout the growing season may be required to increase the probability of a successful stand. In addition, approved herbicides may be used on introduced plantings for additional weed control. 
	Weed Control -Established Cover 
	Weed Control -Established Cover 

	Any planned maintenance after establishment, should be done before May 15 or after August 1 to protect nesting species and reduce disruption of nesting activities. The impact of any disturbance to existing cover on wildlife and threatened or endangered species must be assessed and mitigated to the extent practicable or as required by law. In the majority of situations, established plantings will only require spot treatment without disturbing the entire unit. 
	To control undesirable plants during the primary nesting season, utilize one or more of the following spot treatment options: 
	Spot mowing can be used to control annual weeds and to suppress perennial weeds. Spot mowing must be done before the target plant produces viable seed and must continue throughout the growing season as needed. Spot mowing is not the most effective treatment 
	Figure
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	option for biennial and perennial weeds but can 
	be used to contain these plants until other control 
	treatments can be implemented. 
	L
	LI
	Figure
	Spot 
	treatment of herbicides is often necessary for controlling invasive plants in introduced plantings. Spot treatment should be timed to treat weeds during active growth periods. Effective herbicide spot treatment can prevent the target plants from setting seed and spreading and dominating introduced stands. NRCS staff is prohibited from making herbicide recommendations. 

	LI
	Figure
	Spot 
	Treatment by hand pulling or digging can be an effective control if the entire root is removed from the soil. Hand pulling/digging is most effective in the spring when the soil is moist and loose from the winter freeze/thaw cycle. 
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	Table 7 Wildlife Habitat Mixes 
	Seed Calculator Code* Mixtures Pounds PLS per Acre Seeds per Square Foot Moisture Regime 327-16A Timothy 2.5 71 DM, MSmooth Bromegrass 3.0 9 Alfalfa 6.0 30 327-16B Timothy 2.0 56 M, WM, WOrchardgrass 2.0 30 Red Clover 5.0 32 327-16C Timothy 2.0 56 DM, MOrchardgrass 2.0 30 Alfalfa 6.0 30 327-16D Timothy 2.5 71 M, WM Smooth Bromegrass 3.0 9 Red Clover 5.0 32 327-16E Timothy 2.0 56 M, WM Smooth Bromegrass 2.0 6 Orchardgrass 1.0 15 Red Clover 5.0 32 White Ladino Clover 0.5 10 324-16F Timothy 2.0 56 M, WM Orchar
	*These codes represent the mixtures used in the Wisconsin Seed Calculator. 
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	Table 8 Seeding Mixtures Suitable for Critical Area Plantings 
	Seed Calculator Code* Moisture Regimes Common Name Scientific Name Seeding Rate in lb/ac PLS Seeding Rate in Seeds/Ft2 PLS Capacity Retardance Type of Site** 342-1 Dry-Mesic and Mesic Sites Smooth Bromegrass Bromus inermis 10 31 B EB, WW, CSB Creeping Red Fescue Festuca rubra 3 24 Alfalfa Medicago sativa 3 15 Red Clover Trifolium pratense 3 19 Kentucky bluegrass Poa pratensis 1.5 75 342-2 Dry-Mesic and Mesic Sites*** Smooth Bromegrass Bromus inermis 15 47 B EB, WW Alfalfa Medicago sativa 7 35 Timothy Phleum
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	Seed Calculator Code* Moisture Regimes Common Name Scientific Name Seeding Rate in lb/ac PLS Seeding Rate in Seeds/Ft2 PLS Capacity Retardance Type of Site** 342-12 Mesic Sites Kentucky bluegrass Poa pratensis 4 200 C EB, WW Creeping Red Fescue Festuca rubra 3 24 342-13 Mesic Sites Smooth Bromegrass Bromus inermis 14 43 B EB, WW, CSB Timothy Phleum pratense 4 113 Red Clover Trifolium pratense 3 19 342-14 Mesic Sites Smooth Bromegrass Bromus inermis 15 43 B EB, WW, CSB Timothy Phleum pratense 3.5 99 Alsike C
	*These codes represent the mixtures used in the Wisconsin Seed Calculator. **EB = Embankments; WW = Waterways; CSB = Channel and Streambanks ***Mixtures can be used on other site descriptions when not listed. 
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	Table 9 Introduced Pollinator Habitat Mixes 
	Seed Calculator Code* Mixtures Pounds PLS per Acre Seeds per Square Foot Moisture Regime 327-17A Timothy 0.5 14 DM, MOrchardgrass 1.0 15 Alfalfa 4.0 20 White Ladino Clover 1.5 30 327-17B Tall Fescue 3.0 16 WM, WPerennial Ryegrass 3.0 16 Red Clover 4.0 25 Alsike Clover 1.5 23 
	*These codes represent the mixtures used in the Wisconsin Seed Calculator. 
	Table 10 Forage and Hayland Planting Recommendations 
	Forage Suitability Group 
	Forage Suitability Group 
	Forage Suitability Group 
	Seed Calculator Code1 
	Species 
	Lbs. PLS per Acre 
	Seeds per Square Foot 

	Hay Crop 
	Hay Crop 

	Group 1: Low water holding capacity, seasonal high water table. 
	Group 1: Low water holding capacity, seasonal high water table. 
	512-H1 
	Red Clover Tall Fescue Timothy 
	6 6 1 
	38 31 28 

	Group 2: 512-H2 Low water holding capacity, 0 to 12 percent slopes. 512-H3 Group 3: 512-H3 Low water holding capacity, greater than 12 percent slopes. Group 4: Moderate water holding capacity, seasonal high water table. 512-H4 Group 5: Moderate water holding capacity, less than 12 percent 512-H3 slopes. Group 6: Moderate water holding capacity, greater than 12 percent 512-H3 slopes. Group 7: High water holding capacity, seasonal high water table. 512-H4 
	Group 2: 512-H2 Low water holding capacity, 0 to 12 percent slopes. 512-H3 Group 3: 512-H3 Low water holding capacity, greater than 12 percent slopes. Group 4: Moderate water holding capacity, seasonal high water table. 512-H4 Group 5: Moderate water holding capacity, less than 12 percent 512-H3 slopes. Group 6: Moderate water holding capacity, greater than 12 percent 512-H3 slopes. Group 7: High water holding capacity, seasonal high water table. 512-H4 
	Alfalfa Alfalfa Smooth Bromegrass Alfalfa Smooth Bromegrass Alsike Clover Tall Fescue Timothy Alfalfa Smooth Bromegrass Alfalfa Smooth Bromegrass Alsike Clover Tall Fescue Timothy 
	12 10 4 10 4 3 6 1 10 4 10 4 3 6 1 
	60 50 12 50 12 47 31 28 50 12 50 12 48 31 28 

	Group 8: High water holding capacity, less than 12 percent slopes. 512-H5 
	Group 8: High water holding capacity, less than 12 percent slopes. 512-H5 
	Alfalfa Timothy 
	8 2 
	40 56 

	Group 9: High water holding capacity, greater than 12 percent slopes. 
	Group 9: High water holding capacity, greater than 12 percent slopes. 
	512-H6 
	Alfalfa Smooth Bromegrass Timothy 
	8 4 1 
	40 12 28 


	WI Agronomy Technical Note 6 21 March 2013 
	WI Agronomy Technical Note 6 21 March 2013 
	WI Agronomy Technical Note 6 22 March 2013 

	Forage Suitability Group Seed Calculator Code1 Species Lbs. PLS per Acre Seeds per Square Foot Group 10: Organic soils, wetlands, ledge outcrop. ---Planting not feasible. ------Rotation and Permanent Pastures Group 1: Low water holding capacity, seasonal high water table. 512-PP1 Alsike Clover Meadow Fescue 2 6 31 31 512-PP1A Alsike Clover Orchardgrass 2 3 31 45 512-PP1B Alsike Clover Timothy 2 1.5 31 42 Groups 2: Low water holding capacity, 0 to 12 percent slopes. 512-PP2 Alfalfa Smooth Bromegrass Orchardg
	Forage Suitability Group Seed Calculator Code1 Species Lbs. PLS per Acre Seeds per Square Foot Group 10: Organic soils, wetlands, ledge outcrop. ---Planting not feasible. ------Pasture for Horses/Sheep Groups 1, 4, 7: Seasonal high water table. 512-PHS1 Kentucky Bluegrass Meadow Fescue White Ladino Clover 4 4 1 200 21 20 512-PSH1A Kentucky Bluegrass Meadow Fescue Birdsfoot Trefoil 4 4 3 200 21 26 Groups 5, 6, 7, & 8: Moderate to high water holding capacity. 512-PHS2 Kentucky Bluegrass Festulolium White Ladi
	These codes represent the mixtures used in the Wisconsin Seed Calculator. 
	1
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	APPENDIX G 
	WATER QUALITY TRADING ADMINISTRATIVE FORMS 
	Village of Fenwood and R. Kraft and Miltrim Farms – Practice Registration Form 
	Figure

	Village of Fenwood and R. Kraft and Miltrim Farms – Credit Generating Practice Verification Report 
	Figure
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	Village of Fenwood and R. Kraft and Miltrim Farms 
	Practice Registration Form Water Quality Trading Management Practice Registration 
	State of Wisconsin 
	State of Wisconsin 
	Form 8700 nnn (R10/12) 

	Department of Natural Resources 101 South Webster Street Madison, WI 53707 
	Figure
	Notice: Any personally identifiable information submitted on this form will be used for program purposes only but is available for inspection and copying under Wisconsin•s public records laws. This form should be completed by any permittee that intends to pursue pollutant trading as a method for complying with a permit limitation. Failure to complete this form would not result in penalties. 
	Permittee Information 
	Permittee Name 
	Permittee Name 
	Permittee Name 
	Permit Number WI 
	Facility Site Number 

	Facility Address City State 
	Facility Address City State 
	ZIP Code 

	Project Contact Name(if applicable) 
	Project Contact Name(if applicable) 
	Address 
	City 
	State 
	Zip Code 


	Project Name 
	Broker/Exchange Organization Name: Contact: Address: Phone/E mail: Trade Registration Information (Use a separate form for each trade agreement) Type Trade Agreement Number Practices Used to Generate Credits Anticipated Load Reduction & Trade Ratio Method of Quantification Urban NPS Agricultural NPS Other County: Closest Receiving Water Name: HUC 12: Parameter(s) Traded: The preparer and owner certify all of the following: Was a broker/exchange be used to facilitate trade? Yes No Broker/Exchange Information
	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. 
	Figure

	Figure
	Signature of Preparer 
	Date Signed 
	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 
	For Department Use Only 
	65| Pa ge 
	Date Received: Trade Docket Number: Entered in Tracking System Yes Date Entered: Name of Department Reviewer: 
	NOTE: The Authorized Representative is authorized to sign all applications, reports or other information submitted to the DNR. This person may be for a corporation, a responsible corporate officer including a president, secretary, treasurer, vice president or manager; and for a municipality, a ranking elected official; for a corporation or a municipality, another person authorized by one of those officers or officials and who has responsibility for the overall operation of the facility or activity regulated
	66| Pa ge 
	Village of Fenwood and R. Kraft • Miltrim Farms 
	Trade Agreement #: Date 
	Credit Generating Practice Verification Report 
	1. Verifier Information Name & Title: Russel Kraft Agency/Organization: Village of Fenwood Phone: Email: 2. Credit Generating Practice Information (attach numbered photographs to this form showing the installed practice; attach additional sheets as necessary) Field Credit Generating Practice Original Installation Date Meets NRCS Performance Standard? (Y/N) Included in Credit Certification Report? (Y/N) Photo #(s) 1 Conservation Cover Spring 2022 2 Critical Area Planting (Gully Areas) Spring 2022 042 Cover C
	1 
	Trade Agreement #: Date 
	3.2 If any deviations are reported in 3.1, describe if and how they nevertheless conform to the requirements of the WQT Plan approved by WDNR (Note: a revised Credit Certification Report must be completed and attached to this form if any deviations occurred): Y/N If yes, please describe location and size, and any control mechanisms currently in place. 4. Are there any gullies present on the fields of the farm? Provide any additional comments here: 5. Comments 5. Attestation 
	I certify that the Credit Generating Practices specified in the Credit Certification Report (as appended to the WQT Plan approved by WDNR) were present and have been operated and maintained according to NRCS Performance Standards and the Operations & Maintenance Plan, with Performance Verification associated with the Trade Agreement. I further certify that there were no deviations between the installed and contracted Credit Generating Practices, other than those noted herein. 
	Print Name: Date: Signed: 
	2 
	Trade Agreement #: Date 
	Further Instructions: 
	Verifier shall complete and submit this Credit Generating Practice Verification Report to the permittee (Buyer) and the Broker (if applicable) according to the timeline indicated in the Water Quality Trading Contract (Agreement). 
	3 
	INSERT V FENWOOD & R KRAFT – CREDIT GENERATING PRACTICE VERIFICATION REPORT – 3 PAGES 
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	APPENDIX H 
	VILLAGE OF FENWOOD – MULTI DISCHARGE VARIANCE – PAYMENT CALCULATIONS 
	WI-DNR 2/6/2020 Payment Calculations 
	Figure

	L
	LI
	Figure
	WI-DNR 
	2/8/2021 Payment Calculations 

	LI
	Figure
	WI-DNR 
	2/8/2022 Payment Calculations 


	DNR 2023 Monitoring Discharge Report 
	Figure
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	Figure
	Figure
	Figure
	Figure
	State of Wisconsin DEPARTMENT OF NATURAL RESOURCES 101 S. Webster Street Tony Evers, Governor Box 7921 Preston D. Cole, Secretary Madison WI 53707-7921 Telephone 608-266-2621 
	Figure
	FAX 608-267-3579 TTY Access via relay -711 
	FAX 608-267-3579 TTY Access via relay -711 


	2/8/2022 
	Christopher Furger W648 County Rd P Stratford, WI 54484 
	Subject: County Payment for Phosphorus Multi-discharger Variance Permittee: Fenwood Wastewater Treatment Facility, WPDES WI-0031411 
	Dear Christopher Furger: 
	In accordance with s. 283.16 of the Wisconsin Statutes, you have been granted coverage under Wisconsin’s multi-
	Figure
	discharger phosphorus variance for Fenwood Wastewater Treatment Facility with a permit effective date of 4/1/2019. The permitted facility has agreed to reduce the amount of phosphorus entering surface waters by making payments to the counties pursuant to s. 283.16(6)(b)1., Wis. Stats. 
	Payment Calculation 
	Payment Calculation 

	The permittee shall make a total payment by March 1 of each year in the amount equal to the per pound amount $53.01 times the number of pounds by which the effluent phosphorus discharged during the previous year exceeded the permittee’s target value or $640,000, whichever is less. This billing statement contains the payment to be made to participating counties based on the discharge monitoring reports (DMR) data. The following table contains the DMR data used to calculate the payment value. 
	Facility Name 
	Facility Name 
	Facility Name 
	Sample Point 
	Month 
	Monthly Average Phosphorus Concentration (mg/L) 
	Monthly Total Flow (MG) 
	Monthly Phosphor us Load (lbs) 
	Monthly Load at Target Value (lbs) 
	Monthly Load Above Target (lbs) 
	MDV Effective? 
	Annual Load Above Target (lbs) 

	Fenwood Wastewater Treatment Facility 
	Fenwood Wastewater Treatment Facility 
	001 
	05 
	0.98 
	1.570 
	12.83 
	2.62 
	10.21 
	Y 

	Fenwood Wastewater Treatment Facility 
	Fenwood Wastewater Treatment Facility 
	001 
	11 
	0.91 
	1.150 
	8.73 
	1.92 
	6.81 
	Y 
	17.02 


	Total payment value for 2021: $902.23 
	County Payment 
	County Payment 

	Counties were required to submit a “County Participation Form” to the department by January 2nd and payments are distributed proportionately amongst the participating counties based on their total land area in the HUC 8 watershed. If there are no participating counties within a facility’s watershed, the department selects another participating county to receive the payments. Counties are required to use payments to reduce phosphorus entering the surface waters of the state pursuant to s. 283.16(8)(b), Wis. 
	Based on participating counties, Fenwood Wastewater Treatment Facility is required to make the annual payment to the following counties: 
	Figure
	Page 2 
	HUC8 Code 
	HUC8 Code 
	HUC8 Code 
	Watershed Name 
	County Name 
	Percent of HUC 8 
	Payment Amount 

	7070002 
	7070002 
	Lake Dubay 
	Marathon 
	85.2% 
	$ 768.26 

	7070002 
	7070002 
	Lake Dubay 
	Taylor 
	11.0% 
	$ 98.84 

	7070002 
	7070002 
	Lake Dubay 
	Wood 
	3.9% 
	$ 35.12 


	Please make checks payable and distribute to: 
	Make Checks Payable To: 
	Make Checks Payable To: 
	Make Checks Payable To: 
	Mailing Address 

	Marathon County CPZ 
	Marathon County CPZ 
	210 River Drive 
	Wausau WI 54403 

	Taylor County Land Conservation Department 
	Taylor County Land Conservation Department 
	925 Donald Street, Room 104 
	Medford, WI 54451 

	Wood County Land & Water Conservation Department 
	Wood County Land & Water Conservation Department 
	111 West Jackson Street 
	Wisconsin Rapids, WI 54495 


	Payment Verification 
	Payment Verification 

	As is required per the schedules section within the WPDES permit, the permittee shall submit Form 3200-151 to the Department by March 1 of each calendar year indicating total amount remitted to the participating counties to verify that the correct payment was made. A copy of the required form has been included and should be submitted by mail at the address on the form, or by email to . Electronic correspondence preferred. 
	matthew.claucherty@wisconsin.gov
	matthew.claucherty@wisconsin.gov


	Should you have further questions regarding this matter, please contact me at or (608) 400-5596. 
	matthew.claucherty@wisconsin.gov 
	matthew.claucherty@wisconsin.gov 


	Sincerely, 
	Figure
	Matt Claucherty MDV Point Source Coordinator Bureau of Water Quality 
	e-cc: Nicholas Lindstrom, WDNR 
	Figure
	Figure
	Figure



