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City of Greenwood Public Noticed Permit Fact Sheet 
 


General Information 
Permit Number:  WI-0020249-11-0 


Permittee Name: City of Greenwood, PO Box D, Greenwood WI 54437 


Discharge Location: Greenwood Wastewater Treatment Facility, 420 Clear Water Drive, Greenwood, WI 54437 


the east bank of the Black River ½ mile downstream from the Cty Hwy G Bridge 


NE1/4 SW1/4, Section 3, T26N R02W, City of Greenwood, Clark County, WI 


Receiving Water: the Black River in the Rock and Cawley Creeks watershed within the Black River Drainage 
Basin located in Clark County 


StreamFlow (Q7,10): 6.9 cfs 


Stream Classification: Warmwater sport fish community, Non-public Water Supply 


Discharge Type: Existing, continuous 


Design Flow: 0.524 MGD Annual Average 


Significant Industrial 
Loading? 


Greenwood Milk Products and Dairy Concepts 


Operator at Proper Grade? Yes 


Approved Pretreatment 
Program? 


N/A 


 
Facility Description 
The Greenwood Wastewater Treatment Facility treats domestic waste from the City of Greenwood & the City of Loyal, 
and pretreated industrial waste from Greenwood Milk Products and Dairy Concepts. The annual average design flow of 
the facility is 0.524 million gallons per day (MGD). The actual annual average influent flow in 2023 was 0.315 MGD. 
The wastewater is treated via oxidation ditches and final clarification. Phosphorus is removed using chemical addition of 
ferric chloride. The wastewater is disinfected seasonally (May-Sept) with ultraviolet light prior to discharge to the Black 
River. Sludge is treated via aerobic and anaerobic digestion and thickened with a gravity belt thickener and land applied to 
DNR approved sites. The Department has reapproved water quality trading (WQT) as the method of complying with 
effluent phosphorus limits at Outfall 001. The Village of Greenwood submitted an updated Water Quality Trading Plan 
WQT-2024-0012 that provides details of the trade. The plan provides calculations and a table that shows the amount of 
phosphorus credits that will be available each year. Even with phosphorus credits available, there is still a phosphorus 
monthly average concentration effluent limit of 1 mg/L that acts as the minimum control level and applies to outfall 001. 
Significant effluent monitoring or limit changes proposed in the upcoming term are as follows: 1) an increase in the 
monitoring frequency for BOD, TSS, phosphorus & ammonia, 2) fecal coliform monitoring & limit replaced with 
Escherichia coli (E. coli), 3) monitoring for PFOS and PFOA added every other month in accordance with s. NR 
106.98(2)(c), Wis. Adm. Code along with an associated compliance schedule, 4) the addition of annual monitoring for 
total nitrogen, nitrite + nitrate nitrogen and total Kjeldahl nitrogen, and 5) addition of chronic WET testing. The following 
changes have been made at both influent & effluent: 1) the flow monitoring frequency has been changed from continuous 
to daily for DMR reporting purposes, and 2) the sample type for various parameters has been changed from 24-hour flow 
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proportional composite to 24 hour composite. Additionally, to quantitate the risk, PFAS sludge sampling has been 
included in the permit pursuant to ss. NR 214.18(5)(b) and NR 204.06(2)(b)9., Wis. Adm. Code. 


Substantial Compliance Determination 
Enforcement During Last Permit: Greenwood has been actively working to balance phosphorus chemical use to not 
bring pH levels below their lower limit. They have had sporadic violations, which led to conversations about the issue, but 
no further enforcement has been taken as they have made progress in controlling this issue. After a desk top review of all 
Discharge monitoring reports, Land application reports, and compliance schedule items, and an inspection on 12/19/2023, 
Greenwood WWTF has been found to be in substantial compliance with their current permit.  


Compliance determination entered by Jenna Monahan on 02/05/2024. 


 


Sample Point Designation 


Sample 
Point 
Number 


Discharge Flow, Units, and 
Averaging Period 


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


701 Influent: 0.310 MGD (2023) Representative influent samples shall be taken prior to the fine drum 
screen but after the bar screen. 


001 Effluent to Black River: 0.193 
MGD (2023) 


Representative effluent samples shall be taken from the effluent wet 
well and grab samples from the sample tap in the basement.  All 
samples shall be taken prior to discharge to the Black River. 


002 80 dry US tons (as reported by their 
application) 


Representative liquid sludge samples shall be collected annually 
from the storage tank and monitored for Lists 1, 2, 3 & 4 and PFAS 
and once in 2026 for PCBs. 


 


1 Influent – Monitoring Requirements 


Sample Point Number: 701- INFLUENT BEFORE SCREEN 
Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Flow Rate   MGD Daily Continuous  


BOD5, Total   mg/L 3/Week 24-Hr Comp   


Suspended Solids, 
Total 


  mg/L 3/Week 24-Hr Comp   


Changes from Previous Permit: 
1) the sample frequency for flow has been changed from “continuous” to “daily” for eDMR reporting purposes, and 2) the 
sample type for BOD & TSS has been changed from 24-hour flow proportional composite to 24 hour composite. 


Explanation of Limits and Monitoring Requirements 
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Monitoring of influent flow, BOD5 and total suspended solids is required by s. NR 210.04(2), Wis. Adm. Code, to assess 
wastewater strengths and volumes and to demonstrate the percent removal requirements in s. NR 210.05, Wis. Adm. 
Code, and in the Standard Requirements section of the permit.   


 


2 Surface Water - Monitoring and Limitations 


Sample Point Number: 001- EFFLUENT AFTER WET WELL 
Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Flow Rate   MGD Daily Continuous  


BOD5, Total Weekly Avg 15 mg/L 5/Week 24-Hr Comp  Limit applies May-Sept 


BOD5, Total Monthly Avg 15 mg/L 5/Week 24-Hr Comp  Limit applies May-Sept 


BOD5, Total Weekly Avg 45 mg/L 5/Week 24-Hr Comp  Limit applies Oct-April 


BOD5, Total Monthly Avg 30 mg/L 5/Week 24-Hr Comp  Limit applies Oct-April 


Suspended Solids, 
Total 


Weekly Avg 15 mg/L 5/Week 24-Hr Comp  Limit applies May-Sept 


Suspended Solids, 
Total 


Monthly Avg 15 mg/L 5/Week 24-Hr Comp  Limit applies May-Sept 


Suspended Solids, 
Total 


Weekly Avg 45 mg/L 5/Week 24-Hr Comp  Limit applies Oct-April 


Suspended Solids, 
Total 


Monthly Avg 30 mg/L 5/Week 24-Hr Comp  Limit applies Oct-April 


pH Field Daily Min 6.0 su Daily Grab  


pH Field Daily Max 9.0 su Daily Grab  


Nitrogen, Ammonia 
(NH3-N) Total 


Daily Max 14 mg/L 5/Week 24-Hr Comp   


Nitrogen, Ammonia 
(NH3-N) Total 


Weekly Avg 14 mg/L 5/Week 24-Hr Comp   


Nitrogen, Ammonia 
(NH3-N) Total 


Monthly Avg 14 mg/L 5/Week 24-Hr Comp   


E. coli Geometric 
Mean - 
Monthly 


126 #/100 ml Weekly Grab Limit & monitoring apply 
May - Sept  


E. coli % Exceedance 10 Percent Monthly Calculated Limit & monitoring apply 
May-Sept. See the E. coli 
Percent Limit section in 
permit. Enter the result in 
the DMR on the last day of 
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Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


the month. 


PFOS   ng/L 1/ 2 Months Grab Monitoring only. See 
PFOS/PFOA Minimization 
Plan Determination of Need 
schedule. 


PFOA   ng/L 1/ 2 Months Grab 


Phosphorus, Total Monthly Avg 1.0 mg/L 5/Week 24-Hr Comp  Limit effective throughout 
the permit term, as it 
represents a minimum 
control level. 


Phosphorus, Total   lbs/day 5/Week Calculated Report daily mass 
discharged using Equation 
1a. in the Water Quality 
Trading (WQT) section. 


WQT Credits Used 
(TP) 


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


WQT Credits Used 
(TP) 


Annual Total 1,348 lbs/yr Annual Calculated The sum of total monthly 
credits used may not exceed 
Table 2 values listed below. 


WQT Computed 
Compliance (TP) 


6-Month Avg 0.075 mg/L Monthly Calculated Compliance with the six-
month average limit is 
evaluated at the end of the 
six-month period on June 
30 and Dec 31.  


WQT Computed 
Compliance (TP) 


Monthly Avg 0.225 mg/L Monthly Calculated Report the WQT TP 
Computed Compliance 
value using Equation 3a. in 
the Water Quality Trading 
(WQT) section. Value 
entered on the last day of 
the month. 


WQT Computed 
Compliance (TP) 


6-Month Avg 0.33 lbs/day Monthly Calculated Report the WQT TP 
Computed Compliance 
value using Equation 3b. in 
the Water Quality Trading 
(WQT) section. 
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Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Compliance with the six-
month average limit is 
evaluated at the end of the 
six-month period on June 
30 & Dec 31. 


Nitrogen, Total 
Kjeldahl 


  mg/L See Listed 
Qtr(s) 


24-Hr Flow 
Prop Comp 


Monitoring required 
annually in specific 
quarters. See Nitrogen 
Series Monitoring section 
in permit. 


Nitrogen, Nitrite + 
Nitrate Total 


  mg/L See Listed 
Qtr(s) 


24-Hr Flow 
Prop Comp 


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


Calculated Monitoring required 
annually in specific 
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. 


Acute WET   TUa See Listed 
Qtr(s) 


24-Hr Flow 
Prop Comp 


 


See WET testing section in 
permit Chronic WET  TUc See Listed 


Qtr(s) 
24-Hr Flow 
Prop Comp 


Changes from Previous Permit 
Significant effluent monitoring and/or limit changes in this permit term are as follows: 1) the addition of annual 
monitoring for total nitrogen, nitrite + nitrate nitrogen and total Kjeldahl nitrogen, 2) an increase in the monitoring 
frequency for BOD, TSS, phosphorus and ammonia, 3) fecal coliform monitoring & limit have been replaced with 
Escherichia coli (E. coli), 4) monitoring for PFOS and PFOA added every other month in accordance with s. NR 
106.98(2)(c), Wis. Adm. Code, 5) addition of chronic WET testing, 6) the sample frequency for flow has been changed 
from “continuous” to “daily” for eDMR reporting purposes, and 7) the sample type for various parameters has been 
changed from 24 hour flow proportional composite to 24 hour composite. 


Explanation of Limits and Monitoring Requirements 
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. Using the criteria previously stated, the department has determined an increase in monitoring frequency from 
3/week to 5/week is appropriate for BOD, TSS, phosphorus, ammonia. These monitoring frequency increases are 
necessary in order to effectively characterize the effluent quality and variability, and to best determine compliance with 
effluent limitations. 
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Limits were determined for Greenwood’s existing discharge to the Black River using chs. NR 102, 104, 105, 106, 207, 
210, 212 and 217 of the Wisconsin Administrative Code (where applicable). For additional information on any of the 
limits see the September 27, 2024 memo from Ben Hartenbower to Holly Heldstab titled “Water Quality-Based Effluent 
Limitations for the Greenwood Wastewater Treatment Facility WPDES Permit No. WI-0020249”. 


MUNICIPAL EFFLUENT LIMITS – In accordance with the federal regulation 40 CFR 122.45(d), and to comply with 
the expression of limits requirements in ss. NR 106.07 and NR 205.065(7), Wis. Adm. Codes, limits in this permit are to 
be expressed as weekly average and monthly average limits whenever practicable. 


BOD, TSS and pH: Monitoring frequency for BOD & TSS increased in order to effectively characterize the effluent 
quality and variability, and to best determine compliance with effluent limitations. However, limits for BOD, TSS & pH 
correspond to the requirements of the current permit since the facility has not increased the capacity of the wastewater 
treatment system since the last permit issuance, nor are increases expected during the term of the permit.  


Ammonia: 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. The limits carry over from the previous permit term. 


Disinfection/E. Coli/Fecal Coliform: Greenwood disinfects the effluent May-Sept using ultraviolet (UV) light prior to 
discharge to the Black River. Fecal coliform monitoring and limits have been replaced with Escherichia coli (E. coli) 
monitoring and limits. Revisions to bacteria surface water quality criteria to protect recreational uses and accompanying 
E. coli WPDES permit implementation procedures became effective May 1, 2020. The new rule requires that WPDES 
permits for facilities with required disinfection include monitoring for E. coli while facilities are disinfecting during the 
recreation period and establish effluent limitations for E. coli established in s. NR 210.06 (2), Wis. Adm Code. The 
administrative code rule changes included the following actions: revised the bacteria water quality criteria from fecal 
coliform to E. coli to protect recreation in ch. NR 102, Wis. Adm. Code.; removed fecal coliform criteria for certain 
individual waters from ch. NR 104, Wis. Adm. Code.; revised permit requirements for publicly and privately owned 
sewage treatment works in ch. NR 210, Wis. Adm. Code.; and, updated approved analytical methods for bacteria in ch. 
NR 219, Wis. Adm. Code. 


PFOS and PFOA – NR 106 Subchapter VIII – Permit Requirements for PFOS and PFOA Dischargers became effective 
on August 1, 2022. At the first reissuance of a WPDES permit after August 1, 2022, the new rule requires WPDES 
permits for municipal dischargers with an average flow rate less than 1 MGD, to be evaluated on a case-by-case basis to 
determine if monitoring is required pursuant to s. NR 106.98(2)(c), Wis. Adm. Code. The department evaluated the need 
for PFOS and PFOA monitoring taking into consideration the presence of potential PFOS or PFOA industrial wastes, 
remediation sites and other potential sources of PFOS or PFOA. Based on information available at the time the permit was 
drafted, PFOS/PFOA monitoring is required because of the nondomestic contributions. Therefore, monitoring once every 
two months is included. A sample frequency of 1/2 months means one sample is taken during any two-month period. 
Examples of 1/2 month sample would be every other month (Jan, March, May, etc.) or back-to-back months with a break 
in between (February & March, May & June, Aug & Sept, etc.). DMR Short Forms will be generated for the following 
time periods: January-February, March-April, May-June, July-August, September-October, and November-December. At 
a minimum one sample result will be present on each form. The initial determination of the need for sampling shall be 
conducted for up to two years in order to determine if the permitted discharge has the reasonable potential to cause or 
contribute to an exceedance of the PFOS or PFOA standards under s. NR 102.04(8)(d)1, Wis. Adm. Code. 


Phosphorus: Phosphorus Rules took effect 12/1/2010 and detailed in NR 102, Water Quality Standards for Wisconsin 
Surface Waters and NR 217, Effluent Standards and Limitations for Phosphorus. 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 values.  


The applicable phosphorus standard for the Black River, which is classified as a warmwater sport fish aquatic life system, 
is 0.075 mg/L. Since the Black River is exceeding its applicable phosphorus criteria, the discharge is subject to s. NR 
217.13 (8), Wis. Adm. Code. The final effluent limits for phosphorus are 0.075 mg/L and 0.033 lbs/day, expressed as a 
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six-month average, and 0.225 mg/L expressed as a monthly average. The 6-month averaging periods will be January – 
June and July - December. These phosphorus water quality-based effluent limits appear as ‘WQT TP Computed 
Compliance”, because the City of Greenwood has opted to comply with these limits through water quality trading (WQT-
2024-0007 approved February 6, 2024). By installing streambank stabilization practices within the watershed., the City of 
Greenwood is currently generating 1348 lbs/year of phosphorus credits. The permittee is also required to report “WQT TP 
Credits” as shown above. The permittee is also required to comply with a monthly average phosphorus limit of 1.0 mg/L 
as the ‘Minimum Control Level”. This “Minimum Control Level” is required as described in the water quality trading 
guidance (DNR Guidance 3800-2013-04). Additional WQT subsections in the permit provide information on annual 
reporting and re-opening of the permit. 


Table 1. Available Phosphorus Credits per WQT-2024-0012 


Year Available TP Credits 
(lbs/yr) – Total 


2025 1348 
2026 1348 
2027 1348 
2028 1348 
2029 1348 


 


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. Annual tests 
are scheduled in the following rotating quarters:  


• 1st quarter (Jan – March) 2025 
• 2nd quarter (April – June) 2026 
• 4th quarter (Oct – Dec) 2027 
• 3rd quarter (July – Sept) 2028 
• 1st quarter (Jan – March) 2029 


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


 Acute WET tests are required in the following quarters: 


• 2nd quarter (April – June) 2026 
• 1st quarter (Jan – March) 2029 


Chronic WET tests are required in the following quarters: 


• 2nd quarter (April – June) 2026 
• 3rd quarter (July – Sept) 2028 
• 1st quarter (Jan – March) 2029 


 



http://dnr.wi.gov/topic/wastewater/wet.html
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3 Land Application - Monitoring and Limitations 
Municipal Sludge Description 


Sample 
Point 


Sludge Class 
(A or B) 


Sludge Type 
(Liquid or 


Cake) 


Pathogen 
Reduction 


Method 


Vector 
Attraction 


Method 


Reuse 
Option 


Amount 
Reused/Disposed (Dry 


Tons/Year) 


002 B Liquid Fecal 
Coliform 


Incorporation Land 
Application 


80 dry US tons (as 
reported by their 
application) 


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 


Priority pollutant scans are required once every 10 years at facilities with design flows between 5 MGD and 40 MGD, 
and once every 5 years if design flow is greater than 40 MGD. 


Sample Point Number: 002- LIQUID SLUDGE FROM TANK 
Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Solids, Total   Percent Annual Composite   


Arsenic Dry Wt Ceiling 75 mg/kg Annual Composite   


Arsenic Dry Wt High Quality 41 mg/kg Annual Composite   


Cadmium Dry Wt Ceiling 85 mg/kg Annual Composite   


Cadmium Dry Wt High Quality 39 mg/kg Annual Composite   


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


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


Lead Dry Wt Ceiling 840 mg/kg Annual Composite   


Lead Dry Wt High Quality 300 mg/kg Annual Composite   


Mercury Dry Wt Ceiling 57 mg/kg Annual Composite   


Mercury Dry Wt High Quality 17 mg/kg Annual Composite   


Molybdenum Dry Wt Ceiling 75 mg/kg Annual Composite   


Nickel Dry Wt Ceiling 420 mg/kg Annual Composite   


Nickel Dry Wt High Quality 420 mg/kg Annual Composite   


Selenium Dry Wt Ceiling 100 mg/kg Annual Composite   


Selenium Dry Wt High Quality 100 mg/kg Annual Composite   







Page 9 of 12 


Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


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


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


Nitrogen, Total 
Kjeldahl 


  Percent Annual Composite   


Nitrogen, Ammonium 
(NH4-N) Total 


  Percent Annual Composite   


Phosphorus, Total   Percent Annual Composite   


Phosphorus, Water 
Extractable 


  % of Tot P Annual Composite   


Potassium, Total 
Recoverable 


  Percent Annual Composite   


PCB Total Dry Wt Ceiling 50 mg/kg Once Composite  Once in 2026 


PCB Total Dry Wt High Quality 10 mg/kg Once Composite  Once in 2026 


PFOA + PFOS   ug/kg Annual Calculated Perfluoroalkyl and 
Polyfluoroalkyl Substances 
based on updated DNR 
PFAS List. See PFAS 
Permit Sections for more 
information. 


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


Changes from Previous Permit: 
PFAS – Monitoring for PFAS has been added once pursuant 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). Requirements for pathogens are 
specified in s. NR 204.07(6) and in s. NR 204.07 (7) for vector attraction requirements. Limitations for PCBs are 
addressed in s. NR 204.07(3)(k).  


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 of 
Biosolids and Industrial Sludges Containing PFAS”. 
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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 PFOS/PFOA Minimization Plan Determination of Need 
  


Required Action Due Date 


Report on Effluent Discharge: Submit a report on effluent PFOS and PFOA concentrations and 
include an analysis of trends in monthly and annual average PFOS and PFOA concentrations. This 
analysis should also include a comparison to the applicable narrative standard in s. NR 102.04(8)(d), 
Wis. Adm. Code.  


This report shall include all additional PFOS and PFOA data that may be collected including any 
influent, intake, in-plant, collection system sampling, and blank sample results. 


12/31/2025 


Report on Effluent Discharge and Evaluation of Need: Submit a final report on effluent PFOS and 
PFOA concentrations and include an analysis of trends in monthly and annual average PFOS and 
PFOA concentrations of data collected over the last 24 months. The report shall also provide a 
comparison on the likelihood of the facility needing to develop a PFOS/PFOA minimization plan.  


This report shall include all additional PFOS and PFOA data that may be collected including any 
influent, intake, in-plant, collection system sampling, and blank sample results.   


The permittee shall also submit a request to the department to evaluate the need for a PFOS/PFOA 
minimization plan.   


If the Department determines a PFOS/PFOA minimization plan is needed based on a reasonable 
potential evaluation, the permittee will be required to develop a minimization plan for Department 
approval no later than 90 days after written notification was sent from the Department. The 
Department will modify or revoke and reissue the permit to include PFOS/PFOA minimization plan 
reporting requirements along with a schedule of compliance to meet WQBELs. Effluent monitoring 
of PFOS and PFOA shall continue as specified in the permit until the modified permit is issued.  


If, however, the Department determines there is no reasonable potential for the facility to discharge 
PFOS or PFOA above the narrative standard in s. NR 102.04(8)(d), Wis. Adm. Code, no further 
action is required and effluent monitoring of PFOS and PFOA shall continue as specified in the 
permit.  


12/31/2026 


Explanation of Schedule: As stated above, NR 106 Subchapter VIII – Permit Requirements for PFOS and PFOA 
Dischargers became effective on August 1, 2022. S. NR 106.98, Wis. Adm. Code, specifies steps to generate data in order 
to determine the need for reducing PFOS and PFOA in the discharge. Data generated per the effluent monitoring 
requirements will be used to determine the need for developing a PFOS/PFOA minimization plan.  As part of the 
schedule, the permittee is required to submit two annual Reports on Effluent Discharge.  


If the Department determines that a minimization plan is needed, the permit will be modified or revoked/reissued to 
include additional requirements. 
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4.2 Annual Water Quality Trading (WQT) Report 
  


Required Action Due Date 


Annual WQT Report: Submit an annual WQT report that shall cover the previous year. The WQT 
Report shall include:   


 


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


 


The source of each month’s pollutant reduction credits by identifying the approved water quality 
trading plan that details the source;    


 


A summary of the annual inspection of each nonpoint source management practice that generated any 
of the pollutant reduction credits used during the previous year; and    


 


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


01/31/2025 


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


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


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


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


01/31/2029 


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


 


Explanation of Schedule: The permittee shall 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 trading plan for the previous calendar year. 
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Other Comments: 
Publishing Newspaper: The Chronicle, 34 South First Street Black River Falls, WI 54615 


 


Attachments: 
• Water Quality Based Effluent Limits: September 27, 2024 memo from Ben Hartenbower to Holly Heldstab titled 


“Water Quality-Based Effluent Limitations for the Greenwood Wastewater Treatment Facility WPDES Permit No. 
WI-00205449”  


• Water Quality Trading Plan, WQT-2024-0012 


• Water Quality Trading Conditional Plan Approval letter dated July 8, 2024 from Jenna Monahan to David Hansen, 
Mayor of City of Greenwood 


 


Expiration Date: 
December 31, 2029 


 


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


 


 


Prepared By:  Holly Heldstab, Wastewater Specialist  Date: November 11, 2024 
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		Substantial Compliance Determination

		1 Influent – Monitoring Requirements

		Sample Point Number: 701- INFLUENT BEFORE SCREEN



		2 Surface Water - Monitoring and Limitations

		Sample Point Number: 001- EFFLUENT AFTER WET WELL



		3  Land Application - Monitoring and Limitations

		Sample Point Number: 002- LIQUID SLUDGE FROM TANK



		4 Schedules

		4.1 PFOS/PFOA Minimization Plan Determination of Need

		4.2  Annual Water Quality Trading (WQT) Report








DATE: September 27, 2024  


 


TO: Holly Heldstab – WCR/Eau Claire 


 


FROM: Benjamin Hartenbower – WCR/Eau Claire 


 


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


Facility  


 WPDES Permit No. WI-0020249 


 


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 Greenwood Wastewater Treatment 


Facility in Clark County. This municipal wastewater treatment facility (WWTF) discharges to the Black 


River, located in the Rock and Cawley Creeks Watershed in the Black River Basin. 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: 


  Daily Daily Weekly Monthly Six-Month   


Parameter Maximum Minimum Average Average Average Footnotes 


Flow Rate           1,2 


BOD₅           1 


 May - September     15 mg/L 15 mg/L     


 October - April     45 mg/L 30 mg/L     


TSS           1 


 May - September     15 mg/L 15 mg/L     


 October - April     45 mg/L 30 mg/L     


pH 9.0 s.u. 6.0 s.u.       1 


Ammonia Nitrogen 14 mg/L   14 mg/L 14 mg/L   1,3 


E. Coli       126 #/100 mL   4 


        geometric mean     


PFOS and PFOA           5 


Phosphorus           6 


 MCL       1.0 mg/L     


 WQT Computed (TP)       0.225 mg/L 0.075 mg/L,          


0.33 lbs/day 


  


TKN, Nitrate+Nitrite, and 


Total Nitrogen 


          7 


Acute WET           8 


Chronic WET       
 


  8,9 


Footnotes:              


       1.   No changes from the current permit. 


       2.   Monitoring only. 


       3.   Additional limits to comply with the expression of limits requirements in ss. NR 106.07 and NR 


205.065(7), Wis. Adm. Codes, are included in bold. 


       4.   Bacteria limits apply during the disinfection season of  May - September.  Additional limit: No 


more than 10 percent of E. coli bacteria samples collected in any calendar month may exceed 410 


count/100 mL. 


State of Wisconsin  State of Wisconsin  
CORRESPONDENCE/MEMORANDUM 







 


 


       5.   Monitoring once every two months is required in accordance with s. NR 106.98(2), Wis. Adm. 


Code. 


       6.   Phosphorus WQBELS are met through WQT computed compliance limits which also require a 


corresponding Minimum Control Level (MCL) to be met at the discharge. 


       7.   As recommended in the Department's October 1, 2019 Guidance for Total Nitrogen Monitoring in 


Wastewater Permits, annual total nitrogen monitoring is recommended for all minor municipal 


permittees. Total Nitrogen is the sum of nitrate (NO₃), nitrite (NO₂), and total kjeldahl nitrogen 


(TKN) (all expressed as N). 


       8.   Two acute and three chronic WET tests are recommended in the reissued permit. Sampling WET 


concurrently with any chemical-specific toxic substances is recommended. Tests should be done 


in rotating quarters, to collect seasonal information about this discharge and should continue after 


the permit expiration date (until the permit is reissued). 


       9.   The Instream Waste Concentration (IWC) to assess chronic test results is 32%. According to the 


State of Wisconsin Aquatic Life Toxicity Testing Methods Manual (s. NR 219.04, Table A, Wis. 


Adm. Code), chronic testing shall be performed using a dilution series of 100%, 75%, 50%, 25% 


& 12.5% and the dilution water used in WET tests conducted on Outfall 001 shall be a grab 


sample collected from the Black River. 


 


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: ______________   


   Benjamin Hartenbower, PE,  


   Water Resources Engineer 


  


 


E-cc:  


 Jenna Monahan, Wastewater Engineer – WCR/Eau Claire 


 Geisa Thielen, Regional Wastewater Supervisor – WCR/Eau Claire 


 Diane Figiel, Water Resources Engineer – WY/3  


 Chris Willger, Water Quality Biologist – WCR/Eau Claire 


 Nate Willis, Wastewater Engineer – WY/3  


  


 


09/27/2024 
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Water Quality-Based Effluent Limitations for 


the Greenwood Wastewater Treatment Facility 


WPDES Permit No. WI-0020249 


 


Prepared by: Benjamin P. Hartenbower 


 


PART 1 – BACKGROUND INFORMATION 


 


Facility Description:   


All wastewater enters the influent wet well then gets pumped to an anoxic zone where it is mixed with 


RAS. Flow then goes to one of the two oxidation ditches and then to one of three final clarifiers before 


being pumped to the Black River. Phosphorus is being removed using both biological and the chemical 


addition of ferric chloride. The wastewater is seasonally disinfected by the use of ultraviolet light prior to 


discharge. Sludge is treated both anaerobically and aerobically and thickened with a gravity belt thickener 


before being land applied. Greenwood WWTP has significant flow from the City of Loyal and also from 


holding tanks. 


 


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


 


Existing Permit Limitations  


The current permit, which expired on June 30, 2024, includes the following effluent limitations and 


monitoring requirements. 


  Daily Daily Weekly Monthly Six-Month   


Parameter Maximum Minimum Average Average Average Footnotes 


Flow Rate           1,2 


BOD₅           1 


 May - September     15 mg/L 15 mg/L     


 October - April     45 mg/L 30 mg/L     


TSS           1 


 May - September     15 mg/L 15 mg/L     


 October - April     45 mg/L 30 mg/L     


pH 9.0 s.u. 6.0 s.u.       1 


Ammonia Nitrogen 14 mg/L   14 mg/L 14 mg/L    3 


Fecal Coliform            3 


 May - September     780 #/100 mL 400 #/100 mL     


      geometric mean geometric mean     


Phosphorus             


 MCL       1.00 mg/L     


 WQT Computed (TP)       0.225 mg/L 0.075 mg/L,          


0.33 lbs/day 


  


Acute WET           4 


Footnotes:              


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


(WQC), reference effluent flow rates, and receiving water characteristics have not changed, 


limitations for these water quality characteristics do not need to be re-evaluated at this time. 


       2.   Monitoring only. 







Attachment #1 


Page 2 of 21 
Greenwood Wastewater Treatment Facility 


       3.   Additional limits to comply with the expression of limits requirements in ss. NR 106.07 and NR 


205.065(7), Wis. Adm. Codes, are included in bold. 


       4.   Acute WET testing required:  Jan - March 2020 and July - Sept 2023. 


 


 


 


Receiving Water Information 


• Name: Black River 


• Waterbody Identification Code (WBIC): 1676700 


• 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 for Station 


05380915, in the Black River at Greenwood  


7-Q₁₀ = 6.90 cfs  


7-Q₂ = 26.0 cfs 
 


 Harmonic Mean Flow = 60.4 cfs using a drainage area of 524.0 mi². 


             The Harmonic Mean has been estimated based on average flow and the 7-Q₁₀ using an equation 


from U.S. EPA's Technical Support Document for Water Quality-Based Toxics Control (March 


1991, EPA/505/2-90-001, pgs. 88-89). 


• Hardness = 123 mg/L as CaCO3. This value represents the geometric mean of 4 samples collected in 


the Black River from 11/30/2004 to 01/28/2014. 


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


25% 


• Source of background concentration data: Chloride data is from the Black River. Metals data taken 


from the Black River is used in this evaluation. The numerical values are shown in the tables below. 


If no data is available, the background concentration is assumed to be negligible and a value of zero is 


used in the computations. Background data for calculating effluent limitations for ammonia nitrogen 


are described later. 


• Multiple dischargers: There are several other dischargers to the Black River however they are not in 


the immediate vicinity and the mixing zones do not overlap. Therefore, the other dischargers do not 


impact this evaluation. 


• Impaired water status: The Black River is listed as impaired for PCBs, Total Phosphorus, and 


Mercury, and Dissolved Oxygen.  


 


 


 


Effluent Information: 


• Design Flow Rates(s):    


 Annual Average = 0.524 MGD (Million Gallons per Day) 


For reference, the actual average flow from July 2019 to August 2024 was 0.250 MGD. 


• Hardness = 171 mg/L as CaCO3. This value represents the geometric mean of 4 effluent samples 


collected from 05/03/2023 to 08/08/2023. 


• 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 from the Cities of Loyal and Greenwood with water supply from 


wells and nondomestric contributions from Greenwood Milk Products and Dairi Concepts. 


• Additives: Ferric Chloride 
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• 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 Chloride and Hardness. 


The permit-required monitoring for Ammonia Nitrogen and Phosphorus from July 2019 to August 


2024 is used in this evaluation. 


 


Chemical Specific Effluent Data at Outfall 001 


Sample Copper Sample Chloride 


Date μg/L Date mg/L 


04/24/2023 9.46 05/03/2023 194 


05/03/2023 7.53 06/06/2023 146 


05/15/2023 7.61 07/05/2023 151 


06/19/2023 10 08/02/2023 163 


06/27/2023 16     


08/02/2023 0.034     


08/15/2023 0.034     


08/22/2023 0.034     


09/12/2023 0.034     


10/03/2023 13     


10/17/2023 16     


1-day P₉₉ 31.70 mean 164 


4-day P₉₉ 17.66     


 


 


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


below, in the column titled “MEAN EFFL. CONC.”.  
 


The following table presents the average concentrations and loadings at Outfall 001 from July 2019 to 


August 2024 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 


BOD₅ 3.3 mg/L*   


TSS 4.2 mg/L   


pH 6.59 s.u.   


Ammonia Nitrogen 1.10 mg/L*   


Fecal Coliform 49#/100 mL   


Phosphorus 0.43 mg/L 0.85 lbs/day 


*Results below the level of detection (LOD) were included as zeroes in calculation of average. 
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PART 2 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 


FOR TOXIC SUBSTANCES – EXCEPT AMMONIA NITROGEN 


 


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


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


Code) 


2. If 11 or more detected results are available in the effluent, the upper 99th percentile (or P99) value 


exceeds the comparable calculated limit (s. NR 106.05(4), Wis. Adm. Code) 


3. If fewer than 11 detected results are available, the mean effluent concentration exceeds 1/5 of the 


calculated limit (s. NR 106.05(6), Wis. Adm. Code) 


 


Acute Limits based on 1-Q10  


Daily maximum effluent limitations for toxic substances are based on the acute toxicity criteria (ATC), 


listed in ch. NR 105, Wis. Adm. Code. Previously daily maximum limits for toxic substances were 


calculated as two times the ATC. However, changes to ch. NR 106, Wis. Code, (September 1, 2016) 


require the Department to calculate acute limitations using the same mass balance equation as used for 


other limits along with the 1-Q10 receiving water low flow to determine if more restrictive effluent 


limitations are needed to protect the receiving stream from discharges which may cause or contribute to 


an exceedance of the acute water quality standards. The mass balance equation is provided below.  


 


Limitation = (WQC) (Qs + (1−f) Qe) − (Qs – f Qe) (Cs) 


    Qe 


Where:  


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


Code.  


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


if the 1-day Q10 flow data is not available = 80% of the average minimum 7-day flow 


which occurs once in 10 years (7-day Q10). 


Qe = Effluent flow (in units of volume per unit time) as specified in s. NR 106.06(4)(d), Wis. 


Adm. Code.  


f = Fraction of the effluent flow that is withdrawn from the receiving water, and 


Cs = Background concentration of the substance (in units of mass per unit volume) as specified in 


s. NR 106.06(4)(e), Wis. Adm. Code.  


 


If the receiving water is effluent dominated under low stream flow conditions, the 1-Q10 method of limit 


calculation produces the most stringent daily maximum limitations and should be used while making 


reasonable potential determinations. This is not the case for the Greenwood Wastewater Treatment 


Facility and the limits are set based on two times the acute toxicity criteria. 


 


The following tables list the calculated WQBELs for this discharge along with the results of effluent 


sampling. All concentrations are expressed in terms of micrograms per Liter (μg/L), except for hardness 


and chloride (mg/L).  
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Daily Maximum Limits based on Acute Toxicity Criteria (ATC) 
RECEIVING WATER FLOW = 5.5 cfs, (1-Q₁₀ (estimated as 80% of 7-Q₁₀)), as specified in s. NR 106.06(3)(bm), 


Wis. Adm. Code. 


  REF.    MEAN  MAX.  1/5 OF  MEAN    1-day  


  HARD. ATC  BACK-  EFFL.  EFFL.  EFFL.  1-day  MAX.  


SUBSTANCE  mg/L    GRD.  LIMIT**  LIMIT  CONC.  P₉₉ CONC.  


Arsenic   340   680 136 1     


Cadmium 171 19.0 0.023 38.1 7.6 <0.19     


Chromium (+3) 171 2795 0.397 5591 1118 <1.1     


Copper 171 25.7 1.447 51.4     31.7 16.0 


Lead 171 179 0.266 359 72 <4.3     


Nickel 171 738   1476 295 4.7     


Zinc 171 192 2.341 385 77   60  110  


Chloride   757 10.1 1514     220 194 


* * The 2 × ATC method of limit calculation yields a more restrictive limit than consideration of ambient 


concentrations and 1-Q₁₀ flow rates per the changes to s. NR 106.07(3), Wis. Adm. Code, effective 09/01/2016. 


 


Weekly Average Limits based on Chronic Toxicity Criteria (CTC) 
RECEIVING WATER FLOW = 1.7 cfs (¼ of the 7-Q₁₀), as specified in s. NR 106.06(4)(c), Wis. Adm. Code. 


  REF.    MEAN  MAX.  1/5 OF  MEAN    


  HARD.*  CTC  BACK-  EFFL.  EFFL.  EFFL.  4-day  


SUBSTANCE  mg/L    GRD.  LIMIT LIMIT  CONC.  P₉₉ 


Arsenic   152   476 95 1   


Cadmium 123 2.9 0.023 9.0 1.8 <0.19   


Chromium (+3) 123 156 0.397 487 97 <1.1   


Copper 123 12.3 1.447 35.5     17.7 


Lead 123 34 0.266 106 21 <4.3   


Nickel 123 62   194 39 4.7   


Zinc 123 144 2.341 445 89  60   


Chloride   395 10.1 1214     190 


 


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 = 15 cfs (¼ of the Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. 


Code. 


    MEAN  MAX.  1/5 OF  MEAN    


  HTC BACK-  EFFL.  EFFL.  EFFL.  30-day  


SUBSTANCE    GRD.  LIMIT LIMIT  CONC.  P₉₉ 


Cadmium 370.0 0.023 7257.3 1451.5 <0.19   


Chromium (+3) 3818000 0.397 74891905 14978381 <1.1   


Lead 140 0.266 2741 548 <4.3   


Nickel 43000   843466 168693 4.7   
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Monthly Average Limits based on Human Cancer Criteria (HCC) 


RECEIVING WATER FLOW = 15 cfs (¼ of the Harmonic Mean), as specified in s. NR 106.06(4), Wis. 


Adm. Code. 


    MEAN  MAX.  1/5 OF  MEAN    


  HCC BACK-  EFFL.  EFFL.  EFFL.  30-day  


SUBSTANCE    GRD.  LIMIT**  LIMIT  CONC.  P₉₉ 


Arsenic 13.3   260.9 52.2 1   


 


 


In addition to evaluating the need for limits for each individual substance for which HCC exist, s. NR 


106.06(8), Wis. Adm. Code, requires the evaluation of the cumulative cancer risk. Because no effluent 


limits are needed based on HCC, determination of the cumulative cancer risk is not needed per s. NR 


106.06(8), Wis. Adm. Code. 


 
 


Conclusions and Recommendations: Based on a comparison of the effluent data and calculated effluent 


limitations, 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. PFOS and PFOA were not detected in the water supply. Based on the nondomestic contributions, 


PFOS and PFOA monitoring is recommended once every two months.  


 


 


Mercury –  The permit application did not require monitoring for mercury because the Greenwood 


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 to 2022 was 1.06 mg/kg, with a maximum 


reported concentration of 1.30 mg/kg. Therefore, no mercury monitoring is recommended at Outfall 001. 
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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, weekly average, and monthly average 


limits. These limits are re-evaluated at this time due to the following changes: 


      -   Subchapter IV of ch. NR 106, Wis. Adm. Code allows limits based on available dilution 


instead of limits set to twice the acute criteria. 


      -   Section NR 106.07(3), Wis. Adm. Code requires weekly and monthly average limits for 


municipal treatment plants. 


      -   The maximum expected effluent pH has changed 


 


 


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. 


 


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


Where:  


 A = 0.411 and B = 58.4 for a Warm Water Sport fishery, and 


pH (s.u.) = that characteristic of the effluent.  


 


The effluent pH data was examined as part of this evaluation. A total of 1889 sample results were 


reported from July 2019 to August 2024. The maximum reported value was 7.64 s.u. (Standard pH Units). 


The effluent pH was 7.32 s.u. or less 99% of the time. The 1-day P₉₉, calculated in accordance with s. NR 


106.05(5), Wis. Adm. Code, is 7.42 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 7.38 s.u. 


Therefore, a value of 7.42 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 7.42 s.u. into the equation above yields an ATC = 22.34 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 
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 Ammonia Nitrogen 


Limit mg/L 


2×ATC 44.68 


1-Q10 173.96 


 


The 2×ATC method yields the most stringent limits for the Greenwood 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 


6.0 ≤ pH ≤ 6.1 108 7.0 < pH ≤ 7.1 66 8.0 < pH ≤ 8.1 14 


6.1 < pH ≤ 6.2 106 7.1 < pH ≤ 7.2 59 8.1 < pH ≤ 8.2 11 


6.2 < pH ≤ 6.3 104 7.2 < pH ≤ 7.3 52 8.2 < pH ≤ 8.3 9.4 


6.3 < pH ≤ 6.4 101 7.3 < pH ≤ 7.4 46 8.3 < pH ≤ 8.4 7.8 


6.4 < pH ≤ 6.5 98 7.4 < pH ≤ 7.5 40 8.4 < pH ≤ 8.5 6.4 


6.5 < pH ≤ 6.6 94 7.5 < pH ≤ 7.6 34 8.5 < pH ≤ 8.6 5.3 


6.6 < pH ≤ 6.7 89 7.6 < pH ≤ 7.7 29 8.6 < pH ≤ 8.7 4.4 


6.7 < pH ≤ 6.8 84 7.7 < pH ≤ 7.8 24 8.7 < pH ≤ 8.8 3.7 


6.8 < pH ≤ 6.9 78 7.8 < pH ≤ 7.9 20 8.8 < pH ≤ 8.9 3.1 


6.9 < pH ≤ 7.0 72 7.9 < pH ≤ 8.0 17 8.9 < pH ≤ 9.0 2.6 


 


 


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 Sport Fish 


Community 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)) – (Early Life Stages Present), or 


  C = 1.45× 10(0.028 × (25 – T)) – (Early Life Stages Absent), and 


  T= the temperature (ºC) of the receiving water – (Early Life Stages Present), or 


  T = the maximum of the actual temperature (ºC) and 7 - (Early Life Stages Absent) 
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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-Q₁₀ (4-Q3, if available) to derive weekly average limitations. And the 


30-day criteria are used with the 30-Q₅ (estimated as 85% of the 7-Q₂ if the 30-Q₅ is not available) to 


derive monthly average limitations. The stream flow value is further adjusted to temperature; 100% of the 


flow is used if the Temperature ≥ 16 ºC, 25% of the flow is used if the Temperature < 11 ºC, and 50% of 


the flow is used if the Temperature ≥ 11 ºC but < 16 ºC. 


 


Section NR 106.32 (3), Wis. Adm. Code, provides a mechanism for less stringent weekly average and 


monthly average effluent limitations when early life stages (ELS) of critical organisms are absent from 


the receiving water. This applies only when the water temperature is less than 14.5 ºC, during the winter 


and spring months. Based on a review of the DNR Fisheries database, burbot, an early spawning species, 


are believed to be present in the Black River. So “ELS Absent” criteria apply from October through 


December, and “ELS Present” criteria will apply from January through September for a WWSF 


classification. 


 


The “default” basin assumed values are used for temperature and background ammonia concentrations, 


because minimum ambient data is available. The values for pH are based on data collected from the Black 


River. These values are shown in the table below, with the resulting criteria and effluent limitations. 


 


Weekly and Monthly Ammonia Nitrogen Limits – WWSF 


    
May-


September 


October-


April 


Effluent Flow Qe (MGD) 0.524 0.524 


Background 


Information 


7-Q₁₀ (cfs) 6.9 6.9 


7-Q₂ (cfs) 26 26 


Ammonia (mg/L) 0.07 0.13 


Temperature (°C) 20.6 10.0 


pH (s.u.) 7.52 7.51 


% of Flow used 100 25 


Reference Weekly Flow (cfs) 6.9 1.7 


Reference Monthly Flow (cfs) 22 5.5 


Criteria 


 mg/L 


4-day Chronic     


     Early Life Stages Present 7.27 10.82 


     Early Life Stages Absent 7.27 14.48 


30-day Chronic     


     Early Life Stages Present 2.91 4.33 


     Early Life Stages Absent 2.91 5.79 


Effluent 


Limitations 


mg/L 


Weekly Average     


     Early Life Stages Present 69 34 


     Early Life Stages Absent     


Monthly Average     


     Early Life Stages Present 80 33 


     Early Life Stages Absent     


 


Effluent Data 
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The following table evaluates the statistics based upon ammonia data reported from July 2019 to August 


2024, with those results being compared to the calculated limits to determine the need to include 


ammonia limits in the Greenwood Wastewater Treatment Facility permit for the respective month ranges.  


 


Ammonia Nitrogen Effluent Data 


Ammonia Nitrogen                


mg/L 


May-


September 


October-


April 


1-day P₉₉ 3.345 12.595 


4-day P₉₉ 2.203 6.922 


30-day P₉₉ 0.924 3.23 


Mean* 0.292 1.735 


Std 1.003 2.759 


Sample size 327 420 


Range  <0.13 - 9.742 0.13 - 15 


*Values lower than the level of detection were substituted with a zero. 
 


Based on this comparison, there is no reasonable potential for the discharge to exceed any of the 


calculated ammonia nitrogen limits. 


 


The permit currently has daily maximum, weekly average, and monthly average 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. 


 


 


Conclusions and Recommendations 


In summary, the current limits and monitoring for ammonia nitrogen are recommended to continue.  


 


Final Ammonia Nitrogen Limits 


Daily Weekly Monthly 


Maximum Average Average 


mg/L mg/L mg/L 


14 14 14 


 


 


 


 


 


 


 


 


 


 


 


 


PART 4 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 
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FOR BACTERIA 


 


 


Section NR 102.04(5), Wis. Adm. Code, states that all surface waters shall be suitable for supporting 


recreational use and shall meet E. coli criteria during the recreation season. Section NR 102.04(5)(b), 


Wis. Adm. Code, allows the Department to make exceptions when it determines, in accordance with s. 


NR 210.06(3), Wis. Adm. Code, that wastewater disinfection is not required to meet E. coli limits and 


protect the recreational use. Section NR 210.06(3), Wis. Adm. Code, tasks the Department with 


determining the need for disinfection using a site-specific analysis based on potential risk to human or 


animal health. It sets out the factors that must be considered in determining the necessity to disinfect 


municipal wastewater or to change the length of the disinfection season. 


 


       1.   The geometric mean of E. coli bacteria in effluent samples collected in any calendar month may 


not exceed 126 counts/100 mL. 


       2.   No more than 10 percent of E. colibacteria samples collected in any calendar month may exceed 


410 counts/100 mL. 


 


E. coli monitoring is recommended at the same frequency that fecal coliform monitoring is required in the 


current permit. Because the Greenwood Wastewater Treatment Facility permit requires 2/week 


monitoring, the 410 counts/100 mL limit will effectively function as a daily maximum limit unless the 


facility performs additional monitoring. Any additional monitoring beyond what is required by the permit 


must also be reported on the DMR as required in the standard requirements section of the permit. 


 


These limits are required during May through September. No changes are recommended to the required 


disinfection season. 


 


Effluent Data 


The Greenwood Wastewater Treatment Facility has monitored effluent E. coli from May 2023 to 


September 2023 and a total of 44 results are available. A geometric mean of 126 counts/100 mL was 


exceeded in 1 out of 5 months, with a maximum monthly geometric mean of 140 counts/100 mL. Effluent 


data exceeded 410 counts/100 mL one time (which is 2% of the total sample results). The maximum 


reported value was 700 counts/100 mL. Based on this effluent data it appears that the facility can meet 


new E. coli limits and a compliance schedule is not needed in the reissued permit. 


 


 


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 alternative concentration limit. 


 


Because the Greenwood Wastewater Treatment Facility does not currently have an existing technology-


based limit, the need for this limit in the reissued permit is evaluated. The data demonstrates that the 


annual monthly average phosphorus loading is less than 150 lbs/month, which is the threshold for 


municipalities in accordance to s. NR 217.04(1)(a)1, Wis. Adm. Code, and therefore a technology-based 


limit is not required. 


Annual Average Mass Total Phosphorus Loading 
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Month 
Monthly Avg. 


mg/L 


Total Flow 


MG/month 


Total 


Phosphorus 


lb./mo. 


Sep 2023 0.56 4.64 21.81 


Oct 2023 1.23 5.65 58.13 


Nov 2023 0.48 4.73 19.09 


Dec 2023 0.21 3.53 6.29 


Jan 2024 0.26 2.77 6.01 


Feb 2024 0.19 3.11 4.82 


Mar 2024 0.61 3.71 18.79 


Apr 2024 0.48 5.87 23.29 


May 2024 1.30 7.73 83.87 


Jun 2024 0.97 7.21 58.18 


Jul 2024 0.69 8.97 51.47 


Aug 2024 0.45 8.31 30.86 


    Average = 31.89 


 


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. 


 


Water Quality-Based Effluent Limits (WQBEL)  


Revisions to administrative rules regulating phosphorus took effect on December 1, 2010. These rule 


revisions include additions to s. NR 102.06, Wis. Adm. Code, which establish phosphorus standards for 


surface waters. Subchapter III of NR 217, Wis. Adm. Code, establishes procedures for determining 


WQBELs for phosphorus, based on the applicable standards in ch. NR 102, Wis. Adm. Code. 


 


Section NR 102.06(3)(a), Wis. Adm. Code, specifically names river segments for which a phosphorus 


criterion of 0.100 mg/L applies. For other stream segments that are not specified in s. NR 102.06(3)(a), 


Wis. Adm. Code, s. NR 102.06(3)(b), Wis. Adm. Code, specifies a phosphorus criterion of 0.075 mg/L. 


The phosphorus criterion of 0.075 mg/L applies for the Black River. 


 


The conservation of mass equation is described in s. NR 217.13(2)(a), Wis. Adm. Code, for phosphorus 


WQBELs and includes variables of water quality criterion (WQC), receiving water flow rate (Qs), 


effluent flow rate (Qe), and upstream phosphorus concentrations (Cs) provided below. 


 


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


   


Where: 


WQC = 0.075 mg/L for the Black River. 


 Qs = 100% of the 7-Q₂ of 26 cfs 


Cs = background concentration of phosphorus in the receiving water pursuant to s. NR 


217.13(2)(d), Wis. Adm. Code 


 Qe = effluent flow rate = 0.524 MGD = 0.811 cfs 


f = the fraction of effluent withdrawn from the receiving water = 0 


 


Section NR 217.13(2)(d), Wis. Adm. Code, specifies that the background phosphorus concentration used 
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in the limit calculation formula shall be calculated using the procedures specified in s. NR 102.07(1)(b) to 


(c), Wis. Adm. Code. The median shall be calculated with at least one year of data using samples 


collected once per month during the period of May through October. All representative data from the 


most recent 5 years shall be used, but data from the most recent 10 years may be used if representative of 


current conditions. 


 


The following data were considered in estimating the background phosphorus concentration: 
 


SWIMS ID 10039659 103107 103108 


Station Name 
Monitoring station at 


Black River at CTH H 


Monitoring station at Black 


River at Hwy 00 Bridge 


Monitoring station at Black 


River at Hwy G Bridge 


Waterbody Black River Black River Black River 


Sample Count 6 1 1 


First Sample 05/12/2015 07/19/2006 07/19/2006 


Last Sample 10/13/2015 07/19/2006 07/19/2006 


Mean 0.240 mg/L 0.206 mg/L 0.175 mg/L 


Median 0.238 mg/L 0.206 mg/L 0.175 mg/L 


 


 


Substituting a background concentration above criteria into the limit calculation equation above would 


result in a calculated limit that is less than the applicable criterion of 0.075 mg/L. However, s. NR 


217.13(7), Wis. Adm. Code, specifies that “if the water quality-based effluent limitation calculated 


pursuant to the procedures in this section is less than the phosphorus criterion specified in s. NR 102.06, 


Wis. Adm. Code, for the water body, the effluent limit shall be set equal to the criterion.” 


 


The impaired water listing of the Black River also points towards the notion that effluent phosphorus 


limits equal to the water quality criterion are needed to prevent the discharge from contributing to further 


impairment of the receiving water. The Guidance for Implementing Wisconsin’s Phosphorus Water 


Quality Standards for Point Source Discharges (2020) suggests setting effluent limits equal to the 


criterion in the absence of an EPA approved total maximum daily load for discharges of phosphorus to 


phosphorus impaired waters. 


 


Effluent Data 


The following table summarizes effluent total phosphorus monitoring data from July 2019 to August 


2024. 


Phosphorus Effluent Data 


 
Phosphorus 


mg/L 


1-day P99 1.96 


4-day P99 1.08 


30-day P99 0.62 


Mean  0.43 


Std 0.40 


Sample size 748 


Range  0.011 - 2.63 
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Reasonable Potential Determination 


Since the 30-day P₉₉ of reported effluent total phosphorus data is greater than the calculated WQBEL, the 


discharge has reasonable potential to cause or contribute to an exceedance of the water quality criterion. 


Therefore, a WQBEL is required. 


 


In accordance with s. NR 217.15(2), Wis. Adm. Code, there is reasonable potential for the discharge to 


cause or contribute to an exceedance of the water quality criteria. The data suggest that a compliance 


schedule will be necessary for the facility to meet the given phosphorus limits. 


 


Limit Expression 


According to s. NR 217.14 (2), Wis. Adm. Code, because the calculated WQBEL is less than or equal to 


0.3 mg/L, the effluent limit of 0.075 mg/L may be expressed as a six-month average. If a concentration 


limitation expressed as a six-month average is included in the permit, a monthly average concentration 


limitation of 0.225 mg/L, equal to three times the WQBEL calculated under s. NR 217.13, Wis. Adm. 


Code shall also be included in the permit. The six-month average should be averaged during the months 


of May – October and November – April. 


 


Mass Limits 


Because the discharge is to a surface water that is to or upstream of a phosphorus impaired water, a mass 


limit is also required, pursuant to s. NR 217.14(1)(a), Wis. Adm. Code. This final mass limit shall be 


0.075 mg/L × 8.34 × 0.524 MGD = 0.33 lbs/day expressed as a six-month average. 


 


 


WQT Minimum Control Level (MCL) 


A water quality trading plan has been submitted as an alternative compliance option to offset any Total 


Phosphorus discharged from Outfall 001 that exceeds the WQBELs. The phosphorus WQBELs may be 


expressed as computed compliance limits, but a Minimum Control Level (MCL) must be set as a limit not 


to be exceeded at the outfall location. The limit of 1.0 mg/L is recommended as the MCL. 


 


 


 


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 July 2019 to August 2024. 
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The table below summarizes the maximum temperatures reported during monitoring from January 2014 


to December 2015. 


 


Monthly Temperature Effluent Data & Limits 


Month 


Representative Highest 


Monthly Effluent 


Temperature 


Calculated Effluent 


Limit 


Weekly 


Maximum 


Daily 


Maximum 


Weekly 


Average 


Effluent 


Limitation  


Daily 


Maximum 


Effluent 


Limitation 


  (°F) (°F) (°F) (°F) 


JAN 50 51 89 120 


FEB 48 54 101 120 


MAR 52 57 80 120 


APR 56 60 69 113 


MAY 63 65 81 115 


JUN 69 72 105 105 


JUL 73 75 110 111 


AUG 73 75 119 115 


SEP 75 75 101 110 


OCT 70 70 85 120 


NOV 65 65 73 119 


DEC 60 60 82 120 


 


 


Reasonable Potential 


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


Code. 


• An acute limit for temperature is recommended for each month in which the representative daily 


maximum effluent temperature for that month exceeds the acute WQBEL. The representative 


daily maximum effluent temperature is the greater of the following: 


(a) The highest recorded representative daily maximum effluent temperature 


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


temperatures 


• A sub−lethal limitation for temperature is recommended for each month in which the 


representative weekly average effluent temperature for that month exceeds the weekly average 


WQBEL. The representative weekly average effluent temperature is the greater of the following: 


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


(b) The projected 99th percentile of all representative weekly average effluent 


temperatures for the month  


 


Comparing the representative highest effluent temperature to the calculated effluent limits determines the 


reasonable potential of exceeding the effluent limits. The months in which limitations are recommended 


are shown in bold. Based on this analysis, temperature limits are not required. The complete thermal table 


used for the limit calculation is attached. Therefore, no thermal limits or monitoring are required. 
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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). 


 


 


• Acute tests predict the concentration that causes lethality of aquatic organisms during a 48 to 96-hour 


exposure. To assure that a discharge is not acutely toxic to organisms in the receiving water, WET 


tests must produce a statistically valid LC50 (Lethal Concentration to 50% of the test organisms) 


greater than 100% effluent, according to s. NR 106.09(2)(b), Wis. Adm Code. 


 


• Chronic tests predict the concentration that interferes with the growth or reproduction of test 


organisms during a seven-day exposure. To assure that a discharge is not chronically toxic to 


organisms in the receiving water, WET tests must produce a statistically valid IC₂₅ (Inhibition 


Concentration) greater than the instream waste concentration (IWC), according to s. NR 106.09(3)(b), 


Wis. Adm Code. The IWC is an estimate of the proportion of effluent to total volume of water 


(receiving water + effluent). The IWC of 32% shown in the WET Checklist summary below was 


calculated according to the following equation, as specified in s. NR 106.03(6), Wis. Adm Code: 


 


IWC (as %) = Qe ÷ {(1 – f) Qe + Qs} × 100 


 Where: 


  Qe = annual average flow = 0.524 MGD = 0.811 cfs 


  f = fraction of the Qe withdrawn from the receiving water = 0 


  Qs = ¼ of the 7-Q₁₀ = 6.90 cfs ÷ 4 = 1.73 cfs 


 


 


• According to the State of Wisconsin Aquatic Life Toxicity Testing Methods Manual, a synthetic 


(standard) laboratory water may be used as the dilution water and primary control in acute WET tests, 


unless the use of different dilution water is approved by the Department prior to use. The primary 


control water must be specified in the WPDES permit. 


 


• Receiving water must be used as the dilution water and primary control in chronic WET tests, unless 


the use of different dilution water is approved by the Department prior to use. The dilution water used 


in WET tests conducted on Outfall 001 shall be a grab sample collected from the receiving water 


location, upstream and out of the influence of the mixing zone and any other known discharge. The 


specific receiving water location must be specified in the WPDES permit. 


 


• Shown below is a tabulation of all available WET data for Outfall 001. Efforts are made to ensure that 


decisions about WET monitoring and limits are made based on representative data, as specified in s. 


NR 106.08(3), Wis. Adm Code. Data which is not believed to be representative of the discharge was 


not included in reasonable potential calculations. The table below differentiates between tests used 


and not used when making WET determinations. 
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WET Data History 


  Acute Results Chronic Results   


Date LC50 %  IC25 % Footnotes 


Test 


C. dubia 
Fathead 


minnow 


Pass or 


Fail? 


Used in 


RP? 
C. dubia 


Fathead 


Minnow 


Algae 
Pass or 


Fail? 


Use in 


RP? 


or 


Initiated (IC50) Comments 


09/30/1997 >100 >100 Pass No           1 


10/28/1997         49.2 >100   Pass No 1 


05/02/2000 >100 >100 Pass No >100     Fail No 1 


04/30/2002 >100 >100 Pass No >100     Fail No 1 


11/30/2004 >100 >100 Pass No >100 >100   Pass No 1 


01/31/2007 >100 >100 Pass Yes             


09/11/2012 >100 >100 Pass Yes >100 >100   Pass Yes   


01/28/2014 >100 >100 Pass Yes >100 >100   Pass Yes   


03/11/2020 >100 >100 Pass Yes             


08/01/2023 >100 >100 Pass Yes             


Footnotes:  


1. Data Not Representative. Significant changes were made to WET test methods in 2004 and these changes were 


assumed to be fully implemented by certified labs by no later than June 2005. 


 


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


the highest toxicity value that has been measured in the effluent by a safety factor, to predict the 


likelihood (95% probability) of toxicity occurring in the effluent above the applicable WET limit. The 


safety factor used in the equation changes based on the number of toxicity detects in the dataset. The 


fewer detects present, the higher the safety factor, because there is more uncertainty surrounding the 


predicted value. WET limits must be given, according to s. NR 106.08(6), Wis. Adm. Code, 


whenever the applicable Reasonable Potential equation results in a value greater than 1.0. 
 


Acute Reasonable Potential = [(TUa effluent)(B)] 


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


 


According to s. NR 106.08(6)(d), Wis. Adm. Code, TUa and TUc effluent values are equal to zero 


whenever toxicity is not detected (i.e. when the LC₅₀ IC₂₅ or IC₅₀≥ 100%). 


 


Acute Reasonable Potential = 0 < 1.0, reasonable potential is not shown, and a limit is not required. 


 


Chronic Reasonable Potential = 0 < 1.0, reasonable potential is not shown, and a limit is not required. 
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The WET checklist was developed to help DNR staff make recommendations regarding WET limits, 


monitoring, and other related permit conditions. The checklist indicates whether acute and chronic WET 


limits are needed, based on requirements specified in s. NR 106.08, Wis. Adm. Code. The checklist steps 


the user through a series of questions, assesses points based on the potential for effluent toxicity, and 


suggests monitoring frequencies based on points accumulated during the checklist analysis. As toxicity 


potential increases, more points accumulate, and more monitoring is recommended to ensure that toxicity is 


not occurring. A summary of the WET checklist analysis completed for this permittee is shown in the table 


below. Staff recommendations based on best professional judgment are provided below the summary table. 


For guidance related to reasonable potential and the WET checklist, see Chapter 1.3 of the WET Guidance 


Document: https://dnr.wisconsin.gov/topic/Wastewater/WET.html. 


 


 


WET Checklist Summary 


 Acute Chronic 


AMZ/IWC 
Not Applicable. 


0 Points  


IWC = 32% 


0 Points 


Historical 


Data 


Five tests used to calculate RP. 


No tests failed. 


 


0 Points 


Two tests used to calculate RP. 


No tests failed. 


Data not available in past 5 years. 


5 Points 


Effluent 


Variability 


Ammonia Nitrogen, pH, and Phosphorus 


exceedances.  


5 Points 


Same as Acute. 


 


5 Points 


Receiving Water 


Classification 


Warm Water Sport Fish (WWSF) (5 pts) 


5 Points 


Same as Acute. 


5 Points 


Chemical-Specific 


Data 


No reasonable potential for limits based on 


ATC. 


Ammonia nitrogen limit carried over from the 


current permit. 


Arsenic, Copper, Nickel, Zinc, and Chloride 


detected. (3 pts) 


Additional Compounds of Concern: none 


3 Points 


No reasonable potential for limits based on 


CTC. 


Ammonia nitrogen limit carried over from the 


current permit. 


Arsenic, Copper, Nickel Zinc, and Chloride 


detected. (3 pts) 


Additional Compounds of Concern: none 


3 Points 


Additives 


No biocides and one water quality conditioner 


(1 pt) added. 


Permittee has proper P chemical SOPs in place. 


1 Point 


All additives used more than once per 4 days. 


 


 


1 Point 


Discharge 


Category 


Two Industrial Contributors (6 pts) 


6 Points 


Same as Acute. 


6 Points 


Wastewater 


Treatment 


Secondary or Better 


0 Points 


Same as Acute. 


0 Points 


Downstream 


Impacts 


No impacts known. 


0 Points 


Same as Acute. 


0 Points 


Total Checklist 


Points: 
20 Points 25 Points 


Recommended 


Monitoring Frequency 


(from Checklist): 


2 tests during permit term 3 tests during permit term 


Limit Required? No No 
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 Acute Chronic 


  


TRE Recommended? 


(from Checklist) 
No No 


 


• After consideration of the guidance provided in the Department's WET Program Guidance Document 


(2022) and other information described above, two acute and three chronic WET tests are 


recommended in the reissued permit. Sampling WET concurrently with any chemical-specific toxic 


substances is recommended. Tests should be done in rotating quarters, to collect seasonal information 


about this discharge and should continue after the permit expiration date (until the permit is reissued). 
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Temperature limits for receiving waters with unidirectional flow  
(calculation using default ambient temperature data) 


Facility: 
Greenwood WWTF 


  
 7-Q10: 6.90 cfs  Temp 


Dates 


Flow 


Dates 


Outfall(s): 001    Dilution: 25%  Start: 01/01/14 07/01/19 


Date Prepared: 09/13/2024    f: 0  End: 12/31/15 08/31/24 


Design Flow (Qe): 0.524 MGD  Stream type:   Small warm water sport or forage fish community 


Storm Sewer Dist. 0 ft  Qs:Qe ratio: 2.1 :1    


     Calculation Needed? YES     


            


  Water Quality Criteria  Receiving  


Water  


Flow 


Rate  


(Qs) 


Representative 


Highest Effluent Flow 


Rate (Qe) 


  


Representative 


Highest Monthly 


Effluent Temperature 


Calculated Effluent 


Limit 


Month 
Ta  


(default) 


Sub-


Lethal 


WQC 


Acute 


WQC 


7-day 


Rolling 


Average 


(Qesl) 


Daily 


Maximum 


Flow Rate  


(Qea) 


f 
Weekly 


Average 


Daily  


Maximum 


Weekly 


Average 


Effluent 


Limitation  


Daily 


Maximum 


Effluent 


Limitation 


  (°F) (°F) (°F) (cfs) (MGD) (MGD)   (°F) (°F) (°F) (°F) 


JAN 33 
34 
38 


48 


58 


66 


69 


67 


60 


50 


40 


35 


49 


50 


52 


55 


65 


76 


81 


81 


73 


61 


49 


49 


76 


76 


77 


79 


82 


84 


85 


84 


82 


80 


77 


76 


1.73 


1.73 


1.73 


1.73 


1.73 


1.73 


1.73 


1.73 


1.73 


1.73 


1.73 


1.73 


0.441 


0.352 


0.554 


0.540 


0.500 


0.384 


0.467 


0.409 


0.513 


0.519 


0.411 


0.468 


0.840 


0.779 


1.012 


1.026 


0.818 


0.960 


0.685 


0.616 


0.875 


0.742 


0.990 


0.850 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


50 


48 


52 


56 


63 


69 


73 


73 


75 


70 


65 


60 


51 


54 


57 


60 


65 


72 


75 


75 


75 


70 


65 


60 


89 


101 


80 


69 


81 


105 


110 


119 


101 


85 


73 


82 


120 


120 


120 


113 


115 


105 


111 


115 


110 


120 


119 


120 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 
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July 8, 2024 
 
 
David Hansen - Mayor 
Greenwood City of 
102 North Main Street 
Greenwood, WI 54437-9419 
 
 
 Subject: Greenwood Wastewater Treatment Facility WPDES Permit #WI-0020249 
  Water Quality Trading Plan – CONDITIONAL CREDIT CERTIFICATION 
 
Dear Mr. Hansen 
 
The Department received a water quality trading plan (WQT Plan) for compliance with phosphorus effluent limits 
at the Greenwood Wastewater Treatment Facility. Based on WDNR review, the final WQT Plan is in general 
conformance with the WDNR Water Quality Trading Guidance and Section 283.84 of the Wisconsin Statutes. 
The WQT plan proposes whole field management practices and conservation easements with local landowners. 
Credits generated from approved practices result in available credit quantities shown in Table 1. These credits will 
be incorporated into the reissued WPDES permit and will be used to demonstrate compliance with final 
phosphorus effluent limits in the reissued permit. 
 
As a condition of this certification, please note the following: 
 
Rotational Average – The rotational averaging period of 2024-2028 was used for calculating the requested credits.   
In the event that the permit is not reissued prior to the expiration date, annual available TP credits listed below 
will be available in the subsequent year(s).  
 
Table 1: Total Phosphorus Credits Available per WQT-2024-0012 
 


Year 
Available TP Credits 


(lbs/yr) –  


2024 1348 


2025 1348 


2026 1348 


2027 1348 


2028 1348 
 
The Department conditionally certifies the WQT Plan as a basis for water quality trading during the next WPDES 
permit term. The Department has assigned the WQT plan a tracking number of WQT-2024-0012 
and will be referenced as such in the draft WPDES permit. The final WQT plan will be included as part of the 
public notice package for permit reissuance. The draft WPDES permit will include a requirement for an annual 
trading report and effluent monitoring for total phosphorus. 
 
If you have any questions or comments, please contact me at 715-492-4323 or at jenna.monahan@wisconsin.gov . 
 


Tony Evers, Governor


Telephone 608-266-2621
FAX 608-267-3579


TTY Access via relay - 711


State of Wisconsin 
DEPARTMENT OF NATURAL RESOURCES 
1300 W. Clairemont Avenue 
Eau Claire, WI 54701 
 


 dnr.wi.gov 
wisconsin.gov 
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Thank You, 
 
 
 
 
Jenna Monahan, P.E. 


Wastewater Engineer - West Central Region 
Wisconsin Department of Natural Resources 
 
e-CC: Trent Johnson, Operator 


Ezra Gotham, Morgan Parmley 
John Krell, Morgan Parmley 
Andrew Craig, WDNR 
Geisa Thielen, WDNR 
Matthew Claucherty, WDNR 
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SECTION I - INTRODUCTION 


 
A. EXECUTIVE SUMMARY: 


 
The City of Greenwood proposes to extend their existing Water Quality Trading Plan to meet the 
phosphorus limit requirements of the WPDES Permit as follows:  


• The permittee may use water quality trading to demonstrate compliance with WQBELs for 
total phosphorus (TP) of 0.225 mg/L monthly average (compliance determined beginning 
with start date of permit issuance) and 0.075 mg/L 6-month average and 0.33 lbs/day 6-month 
average (compliance determined beginning December 31, 2019, and each December 31 and 
June 30 annually thereafter).  


The city is currently working with area farmers to reduce agricultural phosphorus runoff. Multiple 
parcels are included in this trade which generates the required credits. The trading plan focuses on the 
whole field management approach with an active dairy farmer, and also conversion of fields with row 
crops to permanent perennial vegetation with a former dairy farmer and absentee landowner.  
 
The phosphorous that is discharged in the effluent of the Greenwood WWTF is significantly 
influenced by a Greenwood Milk Products, GMP, a dairy that is located within the city. GMP is 
owned and operated by Grassland Dairy. Grassland Dairy is currently operating GMP on an as 
needed basis only. Grassland Dairy does not have a specific schedule of operation. Operation 
depends upon breakdowns at Grassland Dairy’s main facility, availability of milk, and product 
demand.  When GMP is not in operation, Greenwood’s WWTF, can consistently discharge effluent at  
< 0.3mg/l. total phosphorous. If GMP is operating with a continuous discharge, Greenwood’s WWTF 
effluent can increase to over 0.8 mg/l. total phosphorous. The minimum control level for phosphorous 
discharge in the WPDES is 1.0 mg/l. A trading ratio of 1.2:1 was determined to be applicable for this 
trading plan.  
 
Pounds of phosphorous above the WPDES limit will be mitigated under this extended plan; under the 
original plan, phosphorous credits were traded as follows:  
 


Year Available 
Credits  


Credits 
Traded 


Credits 
Remaining 


2019 1190 66.29 1123.71 
2020 1174 277.52 829.82 
2021 1110 179.13 930.87 
2022 1384 217.28 884.72 
2023 1193 348.65 844.35 


 
The above table shows that excess credits were available each year of the last permit term.  Due to 
the uncertainty of  GMP operational schedule, the city will continue to maintain excess credits in the 
event GMP goes back into production. The city will obtain additional phosphorous credits if needed 
due to GMP or if there is a practice failure with one of the trading partners.  
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B. BACKGROUND AND NEED: 
(Please refer to the previous phosphorous compliance reports for a more complete discussion). 
 
The City of Greenwood’s WWTF is considered a Regional Facility in that it also treats the 
wastewater from the City of Loyal. Additionally, the Greenwood WWTF receives pretreated 
wastewater from Greenwood Milk Products, GMP,  owned by Grassland Diary, plus septage and 
trucked in wastewater. Greenwood’s WWTF has little control over the residential influent, but is 
working with Greenwood Milk Products to improve the quality of the pretreated wastewater that is 
received from the Dairy. The City has a longstanding Agreement with the Dairy that addresses flow 
and wastewater strength. That Agreement has undergone numerous updates and amendments. 
Currently the Dairy is operating under an expired Agreement. The City and Dairy are working 
together to amend the Agreement to provide financial incentives to the Dairy to optimize phosphorus 
treatment.  
 
Previous reports investigated influent: flow, SS, BOD and phosphorus, to predict WWTF capability 
and response regarding phosphorous removal. It is difficult, if not impossible, to single out an 
individual component that is controlling. Since the waste stream from Greenwood Milk Products is 
variable as is the influent flow from Greenwood and Loyal, the best that can be expected is to identify 
a general trend of one or more components that significantly affect the effluent phosphorus 
concentration.  Please refer to Attachment D of the 4th Report. The City will continue to monitor the 
influent wastewater components that are shown on the graphs to maximize treatment.     
 
The Greenwood WWTF has a maximum monthly design flow of 0.75 MGD and 1869 pounds of 
BOD. No information is available on the design capacity for suspended solids or phosphorus. 
However, past practice indicates that Greenwood’s WWTF can achieve a 0.3 mg/l average of 
phosphorous when Greenwood Milk Products is not operating. If the City met 0.3 mg/l phosphorus in 
the effluent 375 pounds of phosphorus credits would be required through WQT to meet the final 
WPDES limit. 


 
SECTION II - WATER QUALITY TRADING  
 


A. PURPOSE:  
This Water Quality Trading Plan for phosphorous will be used by the City of Greenwood to comply 
with present and future WPDES permit requirements for effluent phosphorous. The City will 
continue to discharge to the Black River, but will offset the discharge limit exceedances for 
phosphorous at the outfall by crediting the nonpoint discharge phosphorous runoff reductions from 
agricultural cropland. The agricultural practices on the cropland will be modified to reduce the 
phosphorus discharge from cropland.  


 
The cropland will be modeled with SnapPlus, under the current management system and again with 
the proposed practices implemented to reduce phosphorus runoff. 


 
Credits generated by the non-point source will be traded by the City to comply with their WPDES 
Permit. 


 
B. LOCATION OF THE OUTFALL:  


 
The City of Greenwood discharges from its WWTF outfall to the Black River at approximate latitude 
44.76156°, longitude 90.61263°. The discharge point is located in HUC 12, number 070400070405 
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C. TRADING PARTNERS: 
 
Following are three separate Trading Partners.  An individual plan has been prepared for each partner 
and is included under the applicable section.  


 
Trading Partner Individual Trading Plan: Refer to 


Section 
Average Tradeable Phosphorous in 


pounds (see actual yearly value) 
Malm Farm C1 1119 


Wayne Riethmiller C2 166 
Patti Suda C3 63 


Total  1348 Pounds per year 
 


 
 







 


 


 


C-1 Trading Partner Plan 


Robert & Mitch Malm 
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C-1  TRADING PARTNER:  MITCH MALM FARM 
 


INDEX 
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MALM FARM ATTACHMENTS: 
 


A. HUC 12 Map 


B. Malm Farm Map And Soils Map 


C. 590 Checklist 


D. Cover Crop Technical Notes: 


E. SnapPlus Reports, Proposed Conditions  


F. Malm Farm Discharge Point 


G. Management Practice Registration Form  


H. DNR Trade Ratio Calculation  


I. Operation and Maintenance Manual 


J. Filter/Buffer Strip Map 


K. Water Quality Trading Checklist 


L. Certification of Section C-1 of the Water Quality Trading Plan 


REFERENCE DOCUMENTS: 
 


WQT-2019-006 


Water Quality Trading Amendment 1 
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C-1 TRADING PARTNER:  ROBERT AND MITCH MALM  
 


A. EXECUTIVE SUMMARY:  Robert and Mitch Malm were trading partners in WQT-
2019-006 and wish to continue trading phosphorus credits with the City of Greenwood in 
the following permit term, under WQT Plan #2. The farm is located in HUC 12’s that 
discharge into the Black River downstream of the WWTF outfall. The farm consists of 
approximately 115 lactating Dairy cows, associated youngstock and approximately 550 
tillable acres. Under WQT-2019-006 the farm implemented the Whole Field Management 
approach with no-till, cover crops, field edge and riparian vegetated filter strips. Under 
Water Quality Trading Plan-Amendment 1 an additional field purchased by the farm was 
added, also using the Whole Filed Management Approach. The City of Greenwood and 
Malm Farm entered into a Water Quality Trading Agreement in 2019 for two permit 
terms, the second permit term was set at 970 lb. of phosphorus credits for the base farm as 
described in WQT-2019-006.  Water Quality Trading Plan-Amendment 1 generated on 
average 158 lb. per. year. WQT Plan #2 will continue the Whole Field Management 
approach. Credits are calculated as the difference between phosphorus lost under baseline 
practices and phosphorus lost under the proposed practices. The Baseline for Malm farm 
was established in WQT-2019-006 and Water Quality Trading Plan – Amendment 1. The 
proposed 2024-2028 crops were modeled in SnapPlus with, no till, cover crops as 
applicable, field edge and riparian vegetated filter strips. The difference between 
phosphorus lost under baseline practices and phosphorus lost under the proposed practices 
was compared to ensure that the credits contained in the agreement (970 lb.), and the 
credits contained Water Quality Trading Plan-Amendment 1 (158 lb.) could be maintained 
with the proposed practices 2024-2028. Table 6 summarizes annual Phosphorus credit 
generation with proposed practices 2024-2028. This plan proposes to be conservative and 
honor the 970 lb. and 158 lb. credit previously established for this permit term.  
The total tradable phosphorus credits claimed by WQT plan #2 will be 970 lb. + 158 lb. 
=1128 lb. per year. Except for 2024, the filter strips will be installed in field Gideon 
upon approval by the DNR, the credit deduction in 2024 will be the difference between 
(PTP under no till 88 lb. and PTP under no till and filter strips 34 lb.) /1.2= 45 lb. (1128 
lb-45 lb = 1083 lb.) phosphors credits in 2024.  


 
B. LOCATION OF AGRICULTURAL PROPERTY: The Malm Farm is located in the 


following HUC 12’s: 070400070403, 070400070402, and 070400070401, which 
discharge into the Black River through Rock Creek. Rock Creek enters the Black River 
approximately 250’ south of the WWTF outfall. The property generating the Phosphorus 
Credits is located upstream of the City of Greenwood. The fields are located in Section 19, 
20, 27, 28, & 29, T27N-R1W, Town of Beaver, Clark County.  Attachment A shows the 
drainage area’s HUC 12 map and Attachment B shows an aerial view of the Malm Farm.  


 
C. FARMING OPERATION: The Malm Farm is under the management of Robert and 


Mitch Malm. The farm is an active dairy farm with a supplement of cash row crops.  
 


D. WQT-2019-006 EXISITNG CONDITIONS-BASELINE PHOPSHOUS: SnapPlus 
was used to create a baseline of phosphorus discharge from the Malm farm for WQT-
2019-006. The SnapPlus file used to generate the baseline/existing conditions of the Malm 
Farm was provided by Northside Elevator. Northside Elevator drafts and maintains an 
approved Nutrient Management Plan for the Malm farm. The Malm farm baseline consists 
of approximately 505 tillable acres. The farm was home to a continuous milking herd of 
approximately 115 cows plus associated dry cows, young stock and dairy steers. The 
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manure from the dairy herd and steers was applied to the farmland through a nutrient 
management plan. The farm practiced conservation tillage for seedbed preparation. The 
primary crop grown was corn both for grain and silage. The remainder of the farm is 
seeded to soybeans and forage crops.  


 
1. SOIL SAMPLING: Soil sampling was performed in accordance with the farm’s 


nutrient management plan. Soil samples were collected by Northside Elevator Inc. in 
accordance with UWEX Publication A2100. All soil samples were tested by Dairyland 
Labs. The entire farm was sampled in the fall of 2016 with the exception of two fields 
that were added to the farm in 2017; they were sampled in April of 2017. Sampling 
procedure: fields are divided into approximately 5 acre sections; one composite 
sample is made for each section. The sample is comprised of not less than 10 cores 
taken in the traditional “W” pattern. Fields with multiple composite samples are 
averaged by Dairyland Labs to create a single recommendation for that field. See 
Attachment C of WQT-2019-006 for results.  
 


2. CROPLAND: There were 505± tillable acres on the Malm Farm. In the 2017 crop 
year: 69 acres were seeded to alfalfa, 38 acres of established alfalfa, 181 acres of 
soybeans, and 217 acres of corn, 73 acres of which were chopped for silage. In the 
2016 crop year: 124 acres of established alfalfa, 128 acres of soybeans, 38 acres of 
Cereal Rye, and 216 acres of corn, 89 acres of which were chopped for silage.  
 


3. PREVIOUS 2 YEARS OF CROPPING HISTORY (2016-2017):  A comparison of 
the Cropland Data Layer from National Agriculture Statistics Service (CropScape) and 
SnapPlus cropping history was made for 2016 and 2017. SnapPlus cropping history 
for 2017 and the Cropland Data Layer were in substantial agreement. The SnapPlus 
cropping history file for 2016 differed from CropScape, for 4 fields: BE, D1, G-1, and 
G-2. Mitch Malm verified that Cropland Data Layer for those fields likely was correct. 
The 4 affected fields were adjusted to agree with the Cropland Data Layer for crop 
type. The nutrient application on those fields was also adjusted. Note in 2016 Malms 
did not have fields David North and David South. In the 2016 crop year: 124 acres of 
established alfalfa, 128 acres of soybeans, 38 acres of Cereal Rye, and 216 acres of 
corn, 89 acres of which were chopped for silage. In the 2017 crop year: 69 acres were 
seeded to alfalfa, 38 acres of established alfalfa remained, 181 acres of soybeans, and 
217 acres of corn, 73 acres of which were chopped for silage.   


 
4. CONDITIONS TO BE PROJECTED TO YEARS 2018-2023: The nutrient 


applications, cropping and tillage data from the 2018 SnapPlus file from Northside, 
were used for 2018 with the exception of fields that had crop type changes since the 
nutrient management plan was drafted. The Malm farm planned to transition to more 
Alfalfa and add Italian Rye Grass into the rotation. These changes were included in the 
projection of existing cropping to provide a more conservative estimate of 
phosphorous credits generated and also in the event that these changes were not be 
continued for the full term of WQT-2019-006. Italian Rye Grass is not included as a 
crop option in the SnapPlus database and no other crop closely matches its growth 
habits, with rapid early season growth in the seeding year and also regrowth the 
following year (winter annual), prior to termination. For modeling purposes Sorghum-
Sedan grass was entered in place of Italian Rye Grass in SnapPlus. This selection is 
conservative because Italian Rye Grass will overwinter and act as a living cover crop 
whereas Sorghum-Sedan Grass is a warm season annual. Nutrients used by the 2 crops 
will be similar when ryegrass is harvested in the second year prior to termination.   
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5. TILLAGE: Tillage practices previously entered into SnapPlus were continued for the 


2018-2023 projected rotation. For the 2018-2023 projected rotation the general rules 
were followed: spring cultivation was used for corn following beans, spring chisel 
plowed without disking was used for soybeans following corn, and fields coming out 
of or going into alfalfa or Italian Rye Grass were spring chisel plowed and disked.  


 
6. ROTATION: A standard rotation was not followed on this farm. The rotation for the 


farm was adjusted on a field by field basis, as needed, due to winter kill, pest 
management, soil fertility, balancing of grain and forage requirements for the herd, 
and other environmental factors.  The theoretical rotation consisted of corn, soybeans, 
corn, soybeans, alfalfa seeded, and then alfalfa for three years. The 2018-2023 
projected rotation was laid out by Malm as their plan, but was subject to adjustments 
on a field by field basis, as stated. The rotation length was set as 2016-2023. This is 
less than a complete rotation, but meets T, soil test P and PI index for the shortened 
rotation. Malms try to keep a field in alfalfa for 5 years instead of 3.  


 
7. CONCENTRATED FLOW CHANNELS: Concentrated flow channels were 


mapped by North Side elevator in SnapPlus, for fields AN, AS, BE, David North, EF, 
G-1, and H-1 will remain in place.  
 


8. NUTRIENTS FROM MANURE: Manure spreading rates and time of year, vary 
based upon weather conditions and time constraints. Liquid manure is stored in a pit to 
be spread primarily in the spring and fall, with some summer application.  Note: there 
was a change in the liquid manure total from 2017-2018. The percent of manure from 
the dry cows that was collected went from 75% to 100%. 


 
o Liquid Manure Sources: The farm, on average, milks 115 cows and has 30 dry 


cows. For purposes of calculation, all cows will weigh 1400 pounds. Dairy calves 
are also held in 100% confinement. On average, the farm will house approximately 
10 calves up to 150 lbs. and 20 150-250 lbs. The dilution factor of the manure will 
be assumed at 1.8.   


 
  Using UW Extension guidelines:  
• 1400 lb. Dairy Cow produces 17.7± gal. of manure per day x 1.8 = 32 gal.  
• 1400 lb. Dry Cow produces 13.6± gal. of manure per day x 1.8 = 25 gal. 
• 150 lb. Dairy Calf produces 1.53 ± gal. of manure per day x 1.8 = 2.8.gal.  
• 250 lb. Dairy Calf produces 2.47± gal. of manure per day x 1.8 = 4.5 gal  
• [(365 days x 32 gal x 115) + (365 days x 25 gal. x 30) + (365 days x 2.8 gal. x 


10) + (365 days x 4.7 gal. x 20)]. = 1,660,000 gal. liquid manure 
 


Verification Check: Malms use a custom manure application company, the 
invoice for spreading from 11-22-17 listed: 40 loads with a 7400 gal. tanker 


 49 loads with a 7400 gal tanker  
 49 loads with a 5700 gal tanker   


((40x7400) + (49x7400) + (49x5700)) = 938,000  
 


The manure pit was last spread in late March of 2017. 
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March to the end of November = 8 months / 12 months x 1,660,000 gal.  
Calculated production = 1,107,000 gal.   
This is within 15% of the spread amount. 


 
o Solid Manure Sources: Manure from dairy heifers and steers is collected as solid 


manure. The farm, on average houses 45 dairy heifers weighing approximately 750 
lbs. and 25 dairy heifers weighing approximately 1000 lbs., to be used as 
replacements in the dairy herd. The farm also retains bull calves to raise as steers. 
For calculation purposes: 30-750 lb. steers and 50-1000 lb. steers are going to be 
used. The steers and heifers are located in separate confinements and feed lots. The 
amount of collected manure is estimated at 80% for steers and 60% for heifers.  


 
Using UW Extension guidelines, manure production for each animal group is: 


 
• 750 lb. Dairy Heifer produces 65 lb. of solid manure per day  
• 1000 lb. Dairy Heifer produces 82 lb. of solid manure per day 
• 750 lb. Steer (beef high forage) produces 62 lb. of solid manure per day  
• 1100 lb. Steer (beef high forage) produces 92 lb. of solid manure per day 
 (365 days x 45 x 65 lb. x .6/2000) + (365 days x 25 x 82 lb. x .6/2000) + 
 (365 days x 30 x 62 lb. x .8/2000) + (365 days x 50 x 92 lb. x .8/2000)  
 = 1500 ton. 


 
9. CORN PRODUCTION: The following nutrient application data was the theoretical 


standard for the Malm farm for corn in the 2018-2023 projected rotation. See 
Attachment C from WQT 2019-006 for specific field application data. The yield goal 
was 151-170 bu. per. acre grain corn and 20-25 ton silage. 


• Commercial starter fertilizer 180 lb. per acre of  15-11-25 
• 28% UAN liquid 5-20 gal. per acre (based upon manure application and 2nd  


year nitrogen credits) 
• Manure 10,000 gal. per acre 7-6-17; based upon UW standard values @ 6% 


dry matter. 
• Theoretical total application to the crop 142-80-215 pounds per acre, not 


including any N credits 
• Theoretical crop removal in grain 140-60-45 pounds per acre (N requirement 


varies based upon soil and MRTN price ratio) 
• Theoretical crop removal in silage 140-80-185 pounds per acre (N requirement 


varies based upon soil and MRTN price ratio) 
10. SOYBEAN PRODUCTION: The following nutrient application data was the 


theoretical standard for soybeans in the 2018-2023 projected rotation. See Attachment 
C of WQT-2019-006 for specific field application data. The yield goal is 45-55 bu. 
per. acre 


• 75 lb. DAP 18-46-0 = 14-35-0 pounds per acre 
• 50 lb. Gypsum 0-0-0-17s-22c pounds per acre 
• 175 lb. Potash 0-0-60 = 0-0-105 pounds per acre 
• Theoretical total application to the crop 14-35-105 pounds per acre, not 


including any N credits 
• Theoretical crop removal in grain NA-40-70 per acre 
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11. SORGHUM-SUDAN (ITALIAN RYE GRASS) FORAGE PRODUCTION: The 
following nutrient application data was the theoretical standard for Sorghum-Sudan in 
the 2018-2023 projected rotation. See Attachment C of WQT-2019-006 for specific 
field application data. The yield goal is 5-7 ton. per. acre 


• Spring 25 Ton solid manure 2-3-6 =5 0-75-150 pounds per acre 
• Summer 4000 gal Liquid manure 7-6-17 = 28-24-68 pounds per acre 
• Theoretical total application to the crop 78-99-218 pounds per acre, not 


including any N credits 
• Theoretical crop removal 100-100-400 pounds per acre 


 
12. ALFALFA: The following nutrient application data is the theoretical standard for 


Alfalfa in the 2018-2023 projected rotation. See Attachment C of WQT-2019-006 for 
specific field application data. The yield goal is 4.6 - 5.5 ton per. acre. Alfalfa was the 
nutrient drawdown crop in the rotation, P-K are under- applied on a yearly basis when 
fields are in alfalfa. 


• 50 lb. DAP 18-46-0 applied late spring and again late summer  
= 18-46-0 pounds per acre 


• 50 lb. Gypsum 0-0-0-17s-22c applied late spring and again late summer 
 = 0-0-0-17s22c pounds per acre  


• 200 lb. Potash 0-0-60 applied late spring and again late summer  
0-0-120 x 2=0-0-240  pounds per acre 


• Theoretical total application to the crop 18-46-240 pounds per acre, not 
including any N credits 


• Theoretical crop removal in alfalfa NA-65-300 pounds per acre 
 


13. POTENTIALLY TRADEABLE PHOSPHORUS UNDER WQT-2019-006 
EXISITNG CONDITIONS (BASELINE PHOPSHOUS): SnapPlus Modeling was 
used to quantify Potentially Tradeable Phosphorus. SnapPlus was used to model 17 
fields under 2018-2023 projected management practices as described above. The 
projected management: crops and nutrient applications were modeled to 2023 to create 
a baseline to measure the effectiveness of conservation practices implemented to 
reduce phosphorus leaving the farm. The baseline was established as part of WQT-
2019-006. The baseline years of 2019-2023 will be brought forward to years 2024-
2028. See WQT-2019-006 for SnapPlus reports.  
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TABLE 1 – Malm Farm 2018-2023 Projected Existing Conditions 
from WQT-2019-006 (Baseline) 


 
 
 
 
 
 
 
 
 
 


Farm Existing 
Conditions  


Field Soil 
Series 


Soil 
Sym. 


Acres PTP 
2018 


PTP 
2019 


PTP 
2020 


PTP 
2021 


PTP 
2022 


PTP 
2023 


      2024 2025 2026 2027 2028 


Malms Rolling 
Acres 


AN LOYAL LoB 19.5 141 46 125 153 46 117 


Malms Rolling 
Acres 


AS WITHEE WeA 16.9 61 20 60 62 20 56 


Malms Rolling 
Acres 


BE LOYAL LoB 38.0 104 283 98 229 85 149 


Malms Rolling 
Acres 


BW1 LOYAL LoB 25.0 54 120 197 56 161 59 


Malms Rolling 
Acres 


BW2 LOYAL LoB 23.0 65 120 182 53 147 177 


Malms Rolling 
Acres 


BWN LOYAL LoB 35.0 83 178 175 79 218 82 


Malms Rolling 
Acres 


C1 LOYAL LoB 20.6 53 144 66 138 183 53 


Malms Rolling 
Acres 


C2 LOYAL LoB 17.0 46 118 47 112 148 42 


Malms Rolling 
Acres 


C3 LOYAL LoB 32.0 45 24 131 178 224 230 


Malms Rolling 
Acres 


C4 LOYAL LoB 6.0 8 5 28 38 46 48 


Malms Rolling 
Acres 


D1 LOYAL LoB 58.4 327 580 401 509 492 80 


Malms Rolling 
Acres 


David 
North 


LOYAL LoB 16.0 93 38 26 16 9 63 


Malms Rolling 
Acres 


David 
South 


LOYAL LoB 33.0 160 63 42 26 14 116 


Malms Rolling 
Acres 


EF LOYAL LoB 69.2 183 126 79 44 207 392 


Malms Rolling 
Acres 


G-1 LOYAL LoB 46.6 257 288 263 53 29 15 


Malms Rolling 
Acres 


G-2 LOYAL LoB 7.3 42 48 42 9 5 2 


Malms Rolling 
Acres 


H-1 HILES HeB 41.8 200 62 164 84 102 194 


Total       505.3 1922 2263 2126 1839 2136 1875 
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E. WATER QUALITY TRADING PLAN AMENDMENT 1-EXISTING CONDITIONS. 
After WQT-2019-006 was submitted to the DNR, Malm Farm acquired an additional 38 acre 
field (hereinafter known as Gideon’s field or field Gideon). A Water Quality Trading Plan – 
Amendment was prepared and submitted to the DNR for approval. The baseline existing 
conditions from that plan are included below for field Gideon. SnapPlus was used to create a 
model of the existing farm operation of Gideon. The existing operation was based upon 
standard Amish farming practices and an interview with Mitch Malm. Gideon’s field was 
formerly managed by an Amish dairy farmer. His farm consisted of 80 acres with 
approximately 46 acres in cropland the remainder being pasture and farm site. The farm was 
home to a milking herd of approximately 10 cows plus associated dry cows, young stock and 
horses. Manure from the dairy farm was spread on the cropland as dictated by convenience. 
Primary crops grown were corn, alfalfa, and oats. 


 
1. SOIL SAMPLING: Soil samples were collected by Northside Elevator Inc. in 


accordance with UWEX Publication A2100. All soil samples were tested by Dairyland 
Labs. The soil test for Gideon’s field is dated 11/21/2019. Sampling procedure: fields 
are divided into approximately 5 acre sections; one composite sample is made for each 
section. The sample is comprised of not less than 10 cores taken in the traditional “W” 
pattern. See Attachment C of Amendment 1 for results for Gideon’s field. The 
averaged sample results from Gideon’s field are used for each individual strip S01-
S04. Using averaged sample results from Gideon’s field approximates actual samples 
of each strip, because all individual samples had Phosphors results between 9-15 PPM.   
 


2. CROPLAND: The Amish dairy farm consisted of 46 ±acres split between corn, 
alfalfa, and oats or oats with new seeding. Only 38 acres of the former farm are 
included in this trade, the remaining 8 acres will be included in this narrative to show 
the entire farm rotation was prepared without bias. The existing Amish dairy farm split 
Gideon’s field into four smaller fields: Gideon S01, S02, S03 and S04. The 8 acre 
field not included in the trade will be referenced as “Excluded 8ac. Field Excluded 8 
was seeded to corn in 2018 & 2019, and received manure from Gideon’s herd. This 
was taken into account when manure volumes were tallied for Gideon 
 


3. PREVIOUS 2 YEARS OF CROPPING HISTORY (2017-2018):  A comparison of 
the Cropland Data Layer from National Agriculture Statistics Service (CropScape), 
aerial imagery, and an interview with Mitch Malm, lead to a cropping history for 2017 
and 2018. The field was cropped by Gideon in a minimum of four strips 330’± wide, 
fields Gideon S01, S02, S03 and S04. The crop land data layer will not allow accurate 
identification of fields that small, so aerial imagery and Mitch Malm, were used to as a 
supplement.  
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4. ROTATION: A theoretical projected rotation (2019-2023) was prepared using corn, 
alfalfa, and oats or oats with new seeding. The previous crop history averaged 15-20 
acres Corn each year, 15-20 acres of alfalfa each year, and 10 acres of oats or oat new 
seeding. The projected rotation closely follows the historical crop acreage 
requirements but is adjusted to allow an Alfalfa stand to be harvested for three years. 


 
 2017 2018 2019 2020 2021 2022 2023 
S01 10.1 ac. Corn  Oats Oats  Alfalfa  Alfalfa Alfalfa  Corn S. 
S02 9.8 ac Corn S. Corn  Corn S. Corn   Oats  Alfalfa Alfalfa  
S03 7.3 ac Alfalfa Alfalfa  Alfalfa  Corn S. Corn  Corn S. Oats  
S04 10.5 ac Oats Alfalfa  Alfalfa  Alfalfa  Corn S. Corn  Corn  
Exc. 8ac.  Alfalfa  Corn S. Corn Oats  Alfalfa  Alfalfa  Alfalfa  
 


5. CROP MANAGEMENT: As laid out above primary crops are Corn, Alfalfa, Oats 
and Oats as a nurse crop for alfalfa. Corn was harvested as both silage and grain, Corn 
for silage was removed from the field as shocks, corn for grain was picked and the 
stocks were removed from the field.  


 
6. TILLAGE: The standard primary tillage practice of Amish in Clark County is still 


moldboard plowing. Draft horses are the primary power source, which also leads to 
the use of moldboard plows. The moldboard plow pass was assumed to be a spring 
pass although fall plowing may still have been practiced. 


 
7. NUTRIENTS FROM MANURE: The former Amish dairy farm was home to 


approximately 10 milk cows, 4 replacement heifers, and 8 horses. For the sake of 
calculation all animals will be confined indoors Nov.1-May 15 during this time 100% 
of the manure will be collected and stockpiled or spread directly on the crop land. To 
be conservative winter spreading will not be modeled within snap plus although the 
practice would have taken place when snow cover would allow. Manure applied was 
modeled as unincorporated because the manure would not have been incorporated 
within 72 hours. The dairy herd and horses were on pasture as seasonal conditions 
allowed, May 16-Oct 31, 0% manure collected. 


 
 
o Dairy herd:10 milking cows confined indoors Nov 1-May 15, for purposes of 


calculation, 8- 1400 pound cows will be in their 2nd lactation and 2- 1200 pound 
cows will in their first lactation. Using UW Extension guidelines:  


• 1400 lb. Dairy Cow Produces 148± lb. of manure per. day  
• 1200 lb. Dairy Cow Produces 127± lb. of manure per. day 
• [(170 days x 148 lb. manure x 8) + (170 days x 127 lb. manure x 


2)]/2000 lb.= 120 ton of manure 
 


o Dairy replacements: 4 heifers, confined indoors Nov 1-May 15. 
• (1 - 250 lb. heifers x 21± lb. of manure per day x 170 days )/2000lb.=2 ton 
• (1 - 500 lb. heifers x 42± lb. of manure per day x 170 days)/2000lb.=4 ton 
• (2 - 750 lb. heifers x 65± lb. of manure per day x 170 days)/2000lb.=11 ton 


 
o Horses: 8 horses confined indoors Nov 1-May 15. 


• (8 - 1000 lb. horses x 50± lb. of manure per day x 170 days )/2000lb.=34 ton 
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8. CROP PRODUCTION: Yield goals and nutrient application records are unavailable. 
Crop yield goals were established by using NASS County Yield estimates for Clark 
County: Corn Grain 123 bu. Per ac., Corn Silage 13.5 ton. Per. ac., Alfalfa hay 2.35 
ton. Per. ac., Oats 59 bu. Per. ac. The fact that existing soil test levels are low and 
Amish are typically low cost producers, leads to the conclusion that nutrient 
applications were minimal. Nutrient applications were modeled at or below crop 
nutrient removal (for the entire rotation) at NASS yields.   
 


CORN PRODUCTION The following nutrient application data was the 
theoretical standard for the Amish farm, for corn in the projected 2019-2023 
rotation. The yield goal was 123 bu. per. acre grain corn and 13.5 ton silage. The 
seedbed for planting corn was prepared by Moldboard plowing and disking  
• Theoretical crop removal in 123 bu. grain and 2.5 ton of stover, 130-58-116 
• Theoretical crop removal in silage 13.5 ton, 130-49-112 
• Manure 10 ± ton manure (horse and dairy combined) 20-34-60 total 


application at UW standard values 
• Commercial starter fertilizer 100 lb. per ac. 9-23-30 
• Side dress nitrogen 200lb. per ac. urea 46-0-0 = 92-0-0 (alfalfa stand removal 


year, receives no side dress nitrogen)  
• Theoretical total application to the crop 121-57-90 not including any 2nd. year 


nitrogen credits.  
 


OAT PRODUCTION: The following nutrient application data was the theoretical 
standard for Oats including Oats seeded with Alfalfa in the projected 2019-2023 
rotation. The yield goal was 59 bu. per. acre including straw removal.  
• Theoretical crop removal in 59 bu. of oats and straw 40-27-58 
• 50 lb. DAP 18-46-0 = 9-23-0 pounds per acre 
• 100 lb. Potash 0-0-60 = 0-0-60 pounds per acre 
• Theoretical total application to the crop 9-23-60 pounds per acre, not including 


any N credits.  
 


ALFALFA: The following nutrient application data was the theoretical standard 
for Alfalfa in the projected 2019-2023 rotation. The yield goal is 2.35 ton per. 
acre.  
• Theoretical crop removal in 2.35 ton NA-31-141 
• 60 lb. DAP 18-46-0 = 11-28-0 


= 18-46-0 pounds per acre 
• 200 lb. Potash 0-0-60= 0-0-120  
• Theoretical total application to the crop 11-28-120 pounds per acre. 


 
9. POTENTIALLY TRADEABLE PHOSPHORUS UNDER EXISITNG 


CONDITIONS FROM AMENDMENT 1 (BASELINE): SnapPlus Modeling was 
used to quantify Potentially Tradeable Phosphorus. SnapPlus was used to model 4 
fields under 2019-2023 projected management practices. The projected management: 
crops and nutrient applications were modeled out to 2023 to create a baseline to 
measure the effectiveness of conservation practices implemented to reduce phosphorus 
leaving the farm. The baseline years of 2019-2023 will be brought forward to years 
2024-2028. See Water Quality Trading Plan – Amendment 1 for SnapPlus reports.  
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TABLE 2 – (2019-2023) PTP Projected Existing Conditions from Amendment 1 (Baseline) 
Farm Field Acres PTP 


2019 
PTP 


2020 
PTP 


2021 
PTP 


2022 
PTP 


2023 
   2024 2025 2026 2027 2028 


Malms  Gideon 
[S01] 


10.1 45 7 9 7 63 


Malms  Gideon 
[S02] 


9.8 96 108 32 7 9 


Malms  Gideon 
[S03] 


7.3 2 48 69 70 28 


Malms  Gideon 
[S04] 


10.5 12 9 93 140 130 


Total   37.7 156 172 203 224 230 
 
F.  CREDIT GENERATION - PROPOSED OPERATING CONDITONS OF THE FARM:   


After WQT-2019-006 was approved Malm farm installed or implemented the practices laid 
out in WQT-2019-006, consisting of reduction of tillage, installing vegetated buffers, and 
seeding a cover crop following silage corn. The City and Malm Farm would like to continue 
generating phosphorus credits with the same practices through WQT Plan #2. The following 
section provides current projected operating conditions of the farm to be modeled through 
SnapPlus, for the purpose of verification that practices previously applied are still reducing 
phosphorus leaving the farm.  
 
1. SOIL SAMPLING: Soil sampling is performed in accordance with the farm’s nutrient 


management plan. Soil samples are collected by Northside Elevator Inc. in accordance 
with UWEX Publication A2100. The entire farm was sampled in the fall of 2020 with the 
exception of two fields Gideon which was tested on 12-05-2024 and Miller which was 
sampled 10-13-2022. The farm will be sampled again in the fall of 2024 to remain in 
compliance. Sampling procedure: fields are divided into approximately 5 acre sections; 
one composite sample is made for each section. The sample is comprised of not less than 
10 cores taken in the traditional “W” pattern. Fields with multiple composite samples are 
averaged by the Lab to create a single recommendation for that field. See Attachment C 
for results. 
 


2. CROPLAND: There are 555± tillable acres on the Malm Farm. Field David North and 
South were added in 2017, Field Gideon was added in 2019, and Field Miller was added 
in 2022. Field Gideon was not part of WQT 2019-006, Water Quality Trading Plan 
Amendment 1 was submitted to the DNR to add Field Gideon. Field Miller will be 
included in modeling because it is part of the NMP, but it will not be used for Phosphorus 
credit calculations. WQT Plan # 2 will cover 540± acres. 


 
. 


3. NUTRIENT MANAGEMENT: The farm will continue to be managed through an 
Approved Nutrient Management Plan. The farm will operate to draw down the 
phosphorus levels in fields testing at or exceeding 50 ppm phosphorus. This will be done 
by applying less phosphorus than the crop removes. Phosphorus will be drawn down to 
less than 50 ppm and ultimately to the optimum level on the soil test. The farm only had 
one field testing in excess of 50 ppm phosphorus on the current soil tests.  
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4. NUTREINTS FROM MANURE: Manure spreading rates and time of year, vary based 
upon weather conditions and time constraints. Liquid manure is stored in a pit to be spread 
primarily in the spring and fall, with some summer application.  The SnapPlus file used by 
Northside Elevator to prepare the NMP for 2022 and 2023 was used for manure 
production estimation. The computed production from 2023 was projection through 2028. 
SnapPlus contains a manure production estimator used to calculate manure volumes and 
nutrients in manure produced on a farm.  


 
Liquid manure was previously surface applied and now will primary be injected with a 
low disturbance manure applicator. SnapPlus models manure injection as “RUSLE2 
operation “Manure injector, liquid high disturbance 30 inch” this causes greater PTP 
runoff from the farm than does surface application. This is not correct for the actual 
injection method, when or if SnapPlus incorporates low disturbance manure injection 
methods there will be additional PTP credits produced and claimed. 
 


o Liquid Manure Sources: The farm, on average, milks 115 cows and has 30 dry 
cows. For purposes of calculation, all cows will weigh 1400 pounds and 100% of 
manure will be collected. The dilution factor of manure used in the SnapPlus 
manure production estimator is1.8, so even if the farm has a lower or higher 
dilution rate, the applied nutrients will be comparable.  


  
• 1400 lb. Dairy Cow produces 17.7± gal. of manure per day x 1.8 = 32 gal.  
• 1400 lb. Dry Cow produces 13.6± gal. of manure per day x 1.8 = 25 gal. 
• [(365 days x 32 gal x 115) + (365 days x 25 gal. x 30) ]. = 1,616,950 gal. liquid 


manure 
 


Verification Check: According to the interview with Malms they use a custom 
manure application company for liquid manure, they applied approximately 
600,000 gal. in the spring of 2023 and 800,000 gal. in the fall of 2023 = 
1,400,000 gal.  
 
Calculated production is within 15% of the spread amount. 


 
o Solid Manure Sources: Manure from dairy heifers and steers is collected as solid 


manure. The farm, on average houses approximately 25 dairy heifers weighing 
approximately 750 lbs., approximately 25 dairy heifers weighing approximately 
1000 lbs., approximately 20 dairy calves weighing approximately 250 lbs., 
approximately 20 dairy calves weighing approximately 150 lbs., approximately 20 
dairy youngstock weighing approximately 500 lbs., and approximately 50 dairy 
steers weighing approximately 750 lbs. The percent of manure collected in each 
animal class is included in the below calculations.  


 
• 750 lb. Dairy Heifer produces 65 lb. of solid manure per day  
• 1000 lb. Dairy Heifer produces 82 lb. of solid manure per day 
• 750 lb. Steer (beef high forage) produces 62 lb. of solid manure per day  
• 500 lb. Dairy youngstock produces 42 lb. of solid manure per day  
• 150 lb. Dairy calf produces 13 lb. of solid manure per day  
• 250 lb. Dairy calf produces 21 lb. of solid manure per day  
 (365 days x 25 x 65 lb. x .5/2000) + (365 days x 25 x 82 lb. x .5/2000) + 
 (365 days x 50 x 62 lb. x .5/2000) + (365 days x 20 x 42 lb. x .5/2000) + (365 
 days x 10 x 13 lb. x1/2000) + (365 days x 20 x 21 lb. x1/2000)= 796 ton. 
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5. ROTATION/CROPPING: A standard rotation is not followed on this farm. The 


rotation for the farm is adjusted on a field by field basis, as needed, due to winter kill, 
pest management, soil fertility, balancing of grain and forage requirements for the 
herd, and other environmental factors. The theoretical rotation consists of corn, corn, 
soybeans, perennial forage crop up to 5 years. The 2024-2028 projected rotation was 
laid out by Malms as their plan, but is subject to adjustments on a field by field basis, 
as needed, due to winter kill, pest management, soil fertility, balancing of grain and 
forage requirements for the herd, success of triticale/rye, and other environmental 
factors. The rotation length was set as 2024-2028. This is less than a complete 
rotation, but meets T, soil test P and PI index for the shortened rotation.  
 
Malms are progressive and continue to try new crops, methods and rotations. In WQT-
2019-006 they tried to introduce ryegrass as a primary forage crop along with 
additional alfalfa fields. These practices did not achieve the desired outcome for them, 
and were discontinued. Alfalfa was their historic perennial forage crop but they have 
been transitioning over the last few years to a grass and clover mix, which they plan to 
continue. SnapPlus does not contain a seeding year crop option for oats as a nurse crop 
with grass and clover, as such oats with alfalfa grass was modeled. WQT-2019-006 
included a cover crop after corn silage this practice will continue although they plan to 
use triticale as the small grain and harvest it for forage prior to no-till seeding corn for 
grain, as this is only a plan, we will not model “Winter Triticale (forage) to Corn 
Silage, 30 inch row”, if this practice is successful it would be used in future WQT 
plans to generate PTP credits. The farm submitted an application to the NRCS for 
perimeter fencing, for rotational grazing on field D1. SnapPlus notes “that grass hay is 
not a grazed crop, and therefore does not have the sod disturbance expected with 
grazing. The SnapPlus grass hay crop assumes three cuttings per year of hay, but there 
is no disruption of the soil surface when the hay is cut. Therefore, the estimated soil 
loss from grass hay typically is much less than that from any of the pasture crops.”  
Taking into account the above statement field D1 was modeled in Grass hay and 
Pasture Rotational Stocking, the field modeled as grass hay had on average 6.6 lb. 
greater PTP runoff per year. Thus field D1 will be modeled as grass hay, because the 
fencing application has not been approved and grass hay provides the most 
conservative result. The farm has trialed interseeding a cover crop cocktail mix of 
ryegrass, clover, rape, and other minor varieties into corn for grain, this practice was 
not modeled in SnapPlus, however if this practice is successful in future trials, it 
would be used in future WQT plans to generate PTP credits. The farm has used 
limited amounts of phosphorus and potassium containing fertilizers the prior two 
years; they plan to continue this trend into the foreseeable future. The deficit of 
applied phosphors and potassium may over time cause yields to drop to a point where 
they need to be applied to maintain production. As such phosphorus and potassium 
containing fertilizers were included in the SnapPlus model, although the farm does not 
plan to make any applications in their five year plan, they may need to. Diammonium 
Phosphate applications were modeled as surface applied to approximate rotational 
removal, applications were included on soybeans and perennial forage crops. 
Potassium Sulfate and Potassium Chloride applications were also added to soybeans 
and perennial forage crops, although no applications are planned.  
 


6. CORN PRODUCTION: The following nutrient application data is the theoretical 
standard for the Malm farm for corn in the 2024-2028 projected rotation. See 
Attachment C for specific field application data. The yield goal is 151-170 bu. per. 
acre grain corn and 20-25 ton silage. 
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• Commercial starter fertilizer 3 gal. per acre of 10-20-10 
• 32% UAN liquid 10-20 gal. per acre (based upon manure application and 2nd  


year nitrogen credits) 
• Manure 7,000-10,000 gal. per acre 12-6-17; based upon UW values @ 6% dry 


matter. Or 10-20 ton. solid manure 2-3-6, based on UW values   
• Gypsum 200 lb.  per. acre 0-0-0-17s-22c 
• Zinc sulfate 10 lb. per acre 0-0-0-17s-35zn 
• Theoretical total application to the crop 100-37-63 to 194-67-173 pounds per 


acre, not including any N credits 
• Theoretical crop removal in grain 140-60-45 pounds per acre (N requirement 


varies based upon soil and MRTN price ratio) 
• Theoretical crop removal in silage 140-80-185 pounds per acre (N requirement 


varies based upon soil and MRTN price ratio) 
7. SOYBEAN PRODUCTION: The following nutrient application data is the 


theoretical standard for soybeans in the 2024-2028 projected rotation. See Attachment 
C for specific field application data. The yield goal is 45-55 bu. per. acre 


• 100 lb. per acre DAP 18-46-0  
• 250 lb. per acre Gypsum 0-0-0-17s-22c 
• 200 lb. per acre Potassium Sulfate 0-0-50-18s  
• 10 lb per acre of boron product 
• Commercial starter fertilizer 1.5 gal. per acre of 3-18-18 
• Theoretical total application to the crop 18-49-103 pounds per acre, not 


including any N credits 
• Theoretical crop removal in grain NA-40-70 per acre 


 
8. PERENNIAL FORAGE/GRASS HAY SEEDING YEAR: The following nutrient 


application data is the theoretical standard for grass hay seeding in the 2024-2028 
projected rotation. See Attachment C for specific field application data. The yield goal 
is 2 – 3.5 ton per. acre.  


• 75 lb. per acre DAP 18-46-0 
• 350 lb. per acre Gypsum 0-0-0-17s-22c, split application  
• 200 lb. per acre Potassium sulfate 0-0-50-17s, split application  
• 15 lb. per acre Boron product, split application 
• 75 lb. per acre Urea 46-0-0 
• Theoretical total application to the crop 48-35-100 pounds per acre, not 


including any N credits 
• Theoretical crop removal NA-38-138 pounds per acre 


 
9. PERENNIAL FORAGE/GRASS HAY: The following nutrient application data is 


the theoretical standard for grass hay in the 2024-2028 projected rotation. See 
Attachment C for specific field application data. The yield goal is 4.1–5 ton per. acre.  


• 150 lb. per acre DAP 18-46-0 
• 300 lb. per acre Gypsum 0-0-0-17s-22c, split application  
• 250 lb. per acre Potassium sulfate 0-0-50-17s, split application  
• 10 lb. per acre Boron product, split application 
• 150 lb. per acre Urea 46-0-0, split application 
• Theoretical total application to the crop 48-35-100 pounds per acre, not 


including any N credits 
• Theoretical crop removal NA-68-248 pounds per acre 
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10. TILLAGE: The farm will continue to transition away from tillage. There may still be 
a tillage need to incorporate manure under specific conditions. Over all the farm will 
not be required by nutrient management to incorporate manure (tillage) within the 
SWQMA areas because no-till will be used to maintain greater than 30% ground cover 
and permanent vegetative buffers will also be installed in those areas. The farm no 
longer has any tillage equipment they recently sold their vertical tillage implement, 
and plan to plant all crops no-till. However, to be conservative when preparing the 
SnapPlus model tillage was included in front of perennial forage crops and at random 
one other field on the farm each year. This was done in the event a field becomes 
rutted and needs to be corrected prior to planting a perennial forage crop or in the 
event rut repair is required on a different field. As stated, the farm has sold its vertical 
tillage tool but may buy a small disk exclusively for rut repair, the tillage was modeled 
as vertical tillage because the STIR rating for vertical tillage closely matches that of a 
tandem light finishing disk.  


• Corn and Soybeans will be no-tilled into existing crop residue. 
• Perennial forage crops will be modeled with a spring vertical tillage pass 


although they plan to plant them with a no-till drill.  
• Cover crops will be seeded either by broadcasting or a no-till grain drill.  
• Tillage on the farm will be required to correct ruts and repair locations that 


may contribute to erosion if they are not repaired. 
 


11. COVER CROP AFTER CORN SILAGE: A small grain cover crop will be seeded 
after Corn silage, or a cover crop cocktail mix may be interseeded prior to harvest. A 
credit will only be generated on the years the cover crop is seeded. When harvest is 
late or soil conditions are too wet, the cover crop will not be seeded, unless sufficient 
fall growth will be obtained. NRCS Wisconsin Agronomy Technical Note 7 will be 
used as the installation and operation manual for cover crops. The following 
recommendations come from Technical Note 7.  


• Seeding up to October 15 recommended  
• Seeding rate of 0.9 bu. per. acre minimum for incorporated seed 
• Seeding rate of 1.6-2.1 bu. per acre minimum for non-incorporated seed 


 
If the cover crop fails to over winter, a reduced credit will be taken based upon the 
percentage of failed cover crop, or an emergency small grain cover crop can be 
seeded, if the farmer and the City decide to do so. The emergency cover crop will need 
to be seeded according to Wisconsin Agronomy Technical Note 7.  


 
12. VEGETATED FILTER STRIP: Filter strips reduce suspended solids and also 


reduce dissolved contaminates in runoff. Filter strips were previously established as 
part of WQT-2019-006 and were located in fields with risk of runoff that have a direct 
connection to Nelson Creek and Rock Creek. A riparian filter strip was installed along 
Nelson Creek. Other filter strips were installed along waterways that transition into 
intermittent streams, which carry Phosphorus directly into Rock Creek. Filter strips 
offer more than a method to trap Phosphorus and other nutrients. They also serve as a 
removal method; phosphorus trapped in the filter strip will be used by the grass cover 
and then subsequently removed when the grass is harvested as hay. SnapPlus models 
flow through a 30’ grass filter strip to calculate the reduction of phosphorous leaving 
the field when the edge of field filter strip option is selected. Filter strips were 
modeled for fields AN, AS, BE, D1, C3, G-1, and G-2 as part of WQT-2019-006 and 
WQT Plan # 2. Water Quality Trading Plan Amendment 1 included a filter strip in 
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field Gideon, the filter strip will be installed upon approval by the DNR. (see 
Attachment J for map). See Attachment I for Operation and Maintenance Manual. 


 
 Filter/Buffer Strip Installation Procedure:  


• Burn Down. The filter strip will have an appropriate herbicide such as 
Glyphosate applied at a rate of 2 Qt. per acre with a surfactant. This will be 
done to kill all weeds and any existing grasses. Application will be made after 
the weeds and grasses break dormancy and are actively growing, unless the 
filter strip is part of an existing grass hay field with a sufficient stem count of 
cool season grasses.  


 
• Soil preparation. A filter strip will not function if a concentrated flow 


channels pass through the strip, these areas will be graded to create sheet flow. 
The soil in graded areas will be disked/cultivated to prepare a smooth seedbed.  


 
• Primary Seed Sample.  Mix and Rate, 18 lb. per acre:  


30% Perennial Ryegrass 


20% Fawn Tall Forage 
Fescue 


20% Timothy 


30% Reed Canary Grass 


 
• Nurse Crop. 1 ½ bushel per acre of oats or equivalent nurse crop will be seeded 


with the grass mix as a conservation practice to reduce sediments leaving the field 
during establishment. Oats are a cool season annual grass that will provide ground 
cover. Nurse crop will be taken off as oatlage or harvested as grain at maturity. 
 


• Seed Placement. Seed will be sown using either a grain drill or by a Brillion type 
seeder. Upon final seed placement a single pass may be made with a large smooth 
drum roller. 


 
• Harvest. For the purpose of filtering, the filter strips will be harvested as 


appropriate to encourage dense growth, main upright plant growth, and remove 
nutrients trapped by grass, as hay.  


 
 


13. POTENTIALLY TRADEABLE PHOSPHORUS: As previously stated, this farm is 
well managed and has already taken steps to reduce runoff. They are proactive in 
trying/implementing new practices on the farm; not all practices are successful. Which 
is why the Phosphorous credits that we claim will be generated through No-
till/reduced tillage, grassed filter strips and a cover crop after corn silage when 
applicable. The following SnapPlus reports will be included in Attachment E 


 
• Soil Test Summary 
• Application Summary Report 
• Manure Tracking Report 
• Fields Data and 590 Assessment Plan 
• Producers Plan Report  
• Phosphorous Trade Report 
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Table 3- PTP No Till/Reduced Tillage 
Farm Field Acres PTP 


2024 
PTP 


2025 
PTP 


2026 
PTP 


2027 
PTP 


2028 
Malms Rolling Acres AN 19.1 9 4 16 33 28 
Malms Rolling Acres AS 16.7 7 3 8 22 14 
Malms Rolling Acres BE 37.8 8 31 108 82 121 
Malms Rolling Acres BW1 41.5 9 22 65 114 78 
Malms Rolling Acres BW2 40.4 11 40 33 77 55 
Malms Rolling Acres C1-C2 51.9 105 82 129 227 92 
Malms Rolling Acres C3-C4 24.6 60 126 63 86 122 
Malms Rolling Acres D1 58.4 87 37 22 14 11 
Malms Rolling Acres David North 15.9 33 22 31 23 39 
Malms Rolling Acres David 


South 
33.0 58 38 54 40 68 


Malms Rolling Acres EF 68.7 119 295 117 194 243 
Malms Rolling Acres G-1 46.2 64 28 16 9 7 
Malms Rolling Acres G-2 7.1 9 4 2 1 1 
Malms Rolling Acres Gideon 37.9 88 165 113 28 15 
Malms Rolling Acres H-1 40.8 3 2 5 3 11 
Total PTP no 
till/reduced tillage 


  540 670 899 781 953 903 


Total baseline PTP 
from WQT-2019-006 
and Amendment 1 


    2419 2298 2042 2360 2105 


Total PTP credits 
from no till/reduced 
tillage 


    1749 1399 1261 1407 1202 


 
Table 4 - PTP No Till/Reduced Tillage & Filter Strips  


Farm Field Acres PTP 
2024 


PTP 
2025 


PTP 
2026 


PTP 
2027 


PTP 
2028 


Malms Rolling Acres AN 19.1 8 3 4 20 7 
Malms Rolling Acres AS 16.7 7 2 2 16 5 
Malms Rolling Acres BE 37.8 6 8 21 24 25 
Malms Rolling Acres BW1 41.5 9 22 65 114 78 
Malms Rolling Acres BW2 40.4 11 40 33 77 55 
Malms Rolling Acres C1-C2 51.9 26 31 28 46 33 
Malms Rolling Acres C3-C4 24.6 13 23 20 18 25 
Malms Rolling Acres D1 58.4 41 33 20 13 11 
Malms Rolling Acres David North 15.9 33 22 31 23 39 
Malms Rolling Acres David South 33.0 58 38 54 40 68 
Malms Rolling Acres EF 68.7 119 295 117 194 243 
Malms Rolling Acres G-1 46.2 30 25 15 9 4 
Malms Rolling Acres G-2 7.1 4 4 2 1 1 
Malms Rolling Acres Gideon 37.9 34 67 49 25 14 
Malms Rolling Acres H-1 40.8 3 2 5 3 11 
Total PTP with no 
till/reduced tillage & 
filter strips  


  540 403 616 465 625 618 


Total PTP with no 
till/reduced tillage 


    670 899 781 953 903 


Total PTP credits 
generated from filter 
strips  


    267 283 316 328 285 
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Table 5 - PTP No Till/Reduced Tillage, Filter Strips, & Cover Crop 
Farm Field Acres PTP 


2024 
PTP 


2025 
PTP 


2026 
PTP 


2027 
PTP 


2028 
Malms Rolling Acres AN 19.1 8 3 4 16 7 
Malms Rolling Acres AS 16.7 7 2 2 13 4 
Malms Rolling Acres BE 37.8 6 10 12 22 25 
Malms Rolling Acres BW1 41.5 9 22 65 114 78 
Malms Rolling Acres BW2 40.4 11 40 33 77 55 
Malms Rolling Acres C1-C2 51.9 26 31 31 25 31 
Malms Rolling Acres C3-C4 24.6 14 13 18 20 13 
Malms Rolling Acres D1 58.4 41 33 20 13 11 
Malms Rolling Acres David North 15.9 33 22 31 23 39 
Malms Rolling Acres David South 33.0 58 38 54 40 68 
Malms Rolling Acres EF 68.7 119 135 110 193 160 
Malms Rolling Acres G-1 46.2 30 25 15 9 4 
Malms Rolling Acres G-2 7.1 4 4 2 1 1 
Malms Rolling Acres Gideon 37.9 34 71 38 24 14 
Malms Rolling Acres H-1 40.8 3 2 5 3 11 
Total PTP with no till/reduced tillage, filter 
strips, and cover crop after corn silage   


540 405 450 441 595 519 


Total PTP with no till/reduced tillage and 
filter strips  


  403 616 465 625 618 


PTP credits generated from adding a 
cover crop after corn silage 


  -2 166 24 30 99 


30 % of PTP credits generated from 
adding a cover crop after corn silage (see 
note below) 


  -1 50 7 9 30 


Total PTP with no till/reduced tillage, filter 
strips, and 30% of PTP credit generated 
by the cover crop after corn silage   


  404 566 458 616 588 


 
Note: Malm farm seeded cereal rye after corn silage on 40% of their silage corn in 2016 and 100% in 2017. They 


will seed 100% of the corn silage acres to cover crops for the plan which is an increase of 30% from 2016-
2017 historic baseline years. Calculation for the credit for (40%+100%)/2-100=30% increase. Meaning 30% 
of the credit generated by adding the cover crop will be taken because 70% was the average from baseline 
calculations.  


 
 
 


G. PHOSPHORUS TRADE RATIOS: The Potentially Tradeable Phosphorus values generated 
through SnapPlus modeling do not reflect the trade ratios. The trade ratio is applied to 
determine the Phosphorus Credits available resulting from changes in management practices.   


 
1. Trade Ratio Factors: 


• Delivery -  N/A  
• Downstream – 1.1:1 The Malm Farm is located in the following HUC 12’s 


070400070403, 070400070402, and 070400070401, which discharge into the 
Black River through Rock Creek. Rock Creek enters the Black River 
approximately 250’ south of the WWTF outfall. See Attachment F of WQT-2019-
006 


• Equivalency - N/A for Phosphorus  
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• Uncertainty - Whole Field Management 1:1 per. Appendix H, of Guidance for 
Implementing Water Quality Trading in WPDES Permits, 6/1/2020 Edition 2  see 
below eligibly checklist  
 Approved nutrient management plan 
 Filter strips/buffer along riparian and high risk 
 Grassed waterways  
 Conservation/no-till 
 Additional practices as deemed by County Conservationist, required site 


visit 
 No application of manure on snow covered or frozen ground 
 All fields under nutrient management plan  
 Drawdown strategy of nutrients: only one field tests over 50 ppm P, field 


David North seed into alfalfa to reduce P levels through under fertilizing 
• Habitat Adjustment - N/A no habitat work 


 
The sum of the Trade ratio factors yields a 1.1:1 ratio, however 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 Malm Farm and the City of 
Greenwood WWTF.  
 


H. SCHEDULE OF PROPOSED CONDITIONS GENERATING CREDITS: 
• No-till/tillage reduction spring 2024 
• Cover crop seeded fall of 2023 will provide cover in the spring of 2024 
• Cover crop seeded fall of 2024 will provide cover in the following spring 
• Filter strips are existing in fields AN, AS, BE, D1, C3, G-1, and G-2, and will 


continue to generate credits in 2024 
• Establishment of filter strip in field Gideon will be installed in 2024 upon approval of 


the WQT plan by the DNR and acceptance by the City. Credit generation will begin in 
2025 for the filter strips.   


 
I. REPORTING: 


 
(REFER TO ATTACHMENT I – OPERATION AND MAINTENANCE PLAN ) 


  
J. CORRECTIVE MEASURES: The farmland will be inspected spring and fall to verify 


that that the practices generating credits are installed and functioning and no corrective 
measures are required. Waterways will be inspected on a quarterly basis for active 
evidence of gully erosion; a first quarter inspection will be waived if the waterways are 
snow covered. The County Conservationist has been involved in the annual inspection of 
filter strips throughout WQT-2019-006 and will be requested to continue. 
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K. PHOSPHORUS CREDIT GENERATION: Credits are calculated as the difference 


between phosphorus lost under baseline practices and phosphorus lost under the proposed 
practices. The Baseline for Malm farm was established in WQT-2019-006 and Water 
Quality Trading Plan – Amendment 1. The last five years will be used “2019-2023”, and 
brought forward to “2024-2028”; i.e. 2019 will now be known as 2024 and so on. The 
table below shows the tradeable phosphors per year beginning in 2024 and extending to 
2028. However, the City of Greenwood and Malms had entered into a trade agreement 
through two permit terms, the second permit term was set at 970 pound of phosphorus 
credits not including field Gideon (see page 14 of section C-1 of WQT-2019-006). Water 
Quality Trading Plan- Amendment 1 will set phosphorus credit generation at 158 lb. for 
field Gideon (page 11 of Amendment 1) for this permit term. The total tradable 
phosphorus credits claimed by WQT plan #2 will be 970 lb. + 158 lb. =1128 lb. per 
year. Except for 2024, the filter strips will be installed in field Gideon upon approval 
by the DNR, the credit deduction in 2024 will be the difference between (PTP under 
no till 88 lb. and PTP under no till and filter strips 34 lb.) /1.2= 45 lb. (1128 lb-45 lb = 
1083 lb.) phosphors credits available in 2024. The following table 6 summarizes the 
phosphorus discharge from the farm under the projected rotation. Future WQT plan terms 
may use practices to generate credits that are in the trial phase at this time. 


 
Table 6 - Tradeable Phosphorus  


  PTP 
2024 


PTP 
2025 


PTP 
2026 


PTP 
2027 


PTP 
2028 


Total baseline PTP from and WQT-
2019-006 and Amendment 1 


2419 2298 2042 2360 2105 


Total PTP with no till/reduced tillage, 
filter strips, and 30% of PTP credit 
generated by the cover crop after 
corn silage   


404 566 458 616 588 


Tradeable Phosphorus with the 1.2:1 
trade ratio applied  


1679 1443 1320 1453 1264 


 
 


L. MANAGEMENT PRACTICE REGISTRATION: Submit the following to the DNR to 
register that the management practices have been installed:  
• Date of contract. The original water quality trading agreement between Malms and 


the City of Greenwood was signed on 7-1-2019 and extends through the following 
WPDES permit term of 7-01-2024 to 6-30-2029 


• Management Practice Registration form. See attachment F of section C-1 WQT-2019-
006, and attachment G of Amendment 1.  


• Date corrective measures have been completed (none) 
• Date of seeding filter strips (2019 for WQT 2019-006) (2024 for field Gideon) 
• Date of 90% ground cover and photo verification (see previously submitted inspection) 
• 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. (none reported) 


• cover crop seeding (see previously submitted inspections) 
• Photo of cover crop growth both fall and spring (see previously submitted inspections) 
• Verification that no till and reduced till were performed where each is applicable (see 


previously submitted inspections) 
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M. Monthly Reporting:  Each month the City 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. 


  
N. Annual Reporting: The City 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 site inspection has occurred 
• Brief summary of site inspection findings  
• Identification of noncompliance or failure to follow any of the terms or conditions of 


the trading plan that have not been previously reported 
• At least 1 photo of the filter strips vegetative cover, indicating condition 
• At least 1 photo of each field generating credits to verify the crop grown. 
• At least 1 photo of each grassed waterway  
• Update SnapPlus with crops grown, nutrient applications and tillage. Provide updated 


copy to DNR  
• Provide a summary of nutrient applications such as a SnapPlus “produces plan report”  
• A summary of credits used each month over the calendar year  
• Photo of cover crop growth both spring and fall  
• Verification that no till and reduced till were performed where each is applicable 


 
O. Notification of Problems That Affect Credit Generation: The City shall notify the 


DNR within 7 days of becoming aware that the phosphorus reduction credits used by the 
City are not being generated as approved in the WQT plan. The City will work with the 
farmer to restore or correct the deficiency, and update the DNR on the progress.  


 
• In the event that a cover crop is unable to be seeded after corn silage, the credit will 


not be claimed  
• In the event that the cover crop fails to over winter, a reduced credit will be taken 


based upon the percentage of failed cover crop 
• In the event that a tillage is used outside of being a corrective action that is not 


consistent with the plan, the credit for no till/tillage reduction for that field will not be 
taken 


• In the event that a gully is found on a field or a failure of a grassed waterway is 
identified, this may result in either reduced credits (due to greater uncertainty) or 
fields not being able to generate credits.  


 
P. DNR RIGHT OF ENTRY: The Malm farm grants to the DNR the Right to inspect the 


management practices throughout the term of the WQT plan for the purpose of verifying 
that the WQT plan is being implemented, with prior notification. 
 


Q. COMPLIANCE WITH THE WATER QUALITY TRADING CHECKLIST  
        This WQT Plan complies with the required content of a WQT Plan as outlined in the checklist 
        located on Table 5, page 45 of Guidance for Implementing Water Quality Trading Plans,  
        Guidance No: 3800-2020-01; Form 3400-208 is included as Attachment K. This WQT Plan 
        falls under Credit Source Column (e) “credits obtained from a constructed project or  
        implementation of a plan undertaken by the credit user for sources other than that covered by 
        the credit users WPDES permit”. Below are listed the checklist questions, 
        bold and underlined, with the answers following.  
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• Permittee’s/credit user’s WPDES permit number:    No. WI 020249-10-0 


 
• Permittee’s/credit users contact information:   Kayla Schar, City Clerk 


201 S. Main Street 
Greenwood WI 54437 


          Phone 715-267-6205 
 


• Pollutant for which credit will be generated:     Phosphorus  
 


• Amount of Credits available from each location, 
 management practice, local government 
 unit when acting as broker:  See Section K, page 19  
 


• Certification that the content of the trading 
 application is accurate and correct.      See Attachment L 
 


• Signature and date of signature of permittee’s/ credit 
users authorized representative:      See Attachment L 
 


• Location where credits will be generated:    See Attachment A and B 
 


• Identification of methods including management 
 practices that will be used to generate credits:   See Section F, page 10 
 


• Duration of agreement with each credit generator:   5 years with the provision of  
         extension, unless WPDES  


removes the phosphorous 
requirement 
  


• Schedule for installation/construction of each 
management practice:                                                                See Section L, page 15 
 


• Operation and Maintenance plan 
for each management practice,      See Attachment I and 
         See Attachment D 
 


• Date when credits become available for each   See Section H, page 18 
management practice:                
                                                     


• Models used to derive the amount of credits:                                     SnapPlus, see Attachment C, 
         WQT 2019-006 and Amendment 1 
         previously submitted for baseline. 


• The applicable trade ratio for each management 
 practice including supporting technical basis:   See section G, page 17 
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United States
Department of
Agriculture


Wisconsin Agronomy Technical Note 7
Cover and Green Manure Crops Benefits to Soil Quality


Measuring the Benefits of the Cover Crop Practice
One of the goals of conservation planning is to consider 
the effects of conservation practices and systems on soil 
quality. A number of assessments tools exist to measure 
the impact of the Cover Crop practice.


Assessing Cover Crop Value as it relates to Soil 
Quality Benefits
1. The Revised Universal Soil Loss Equation


(RUSLE2) and Wind Erosion Prediction System
(WEPS) planning software is used to evaluate
the impact of cover crop management decisions
have on soil loss levels.  In addition, RUSLE2 has
the Soil Condition Index (SCI) that determines a
relative value for anticipated Organic Matter based
on management of the cover crop.


2. A soil health assessment is used to determine
existing soil characteristics. Typical soil health
assessments include soil organic matter levels,
soil respiration rates, soil bulk density, soil
penetrometer readings, soil infiltration rates and
observation of soil cohesion utilizing the slake test.


3. Observable reduction in soil erosion (sheet, rill,
ephemeral, and gully).  Cover crops increase
vegetative and residue cover during periods when
erosion energy is high. The addition of cover crops
to low residue cropping systems such as corn silage
and vegetables can substantially decrease soil
erosion.


4. Observable soil porosity improvements due to
an increase of biomass, that when decomposed,
increases soil organic matter content promoting
increased microbial activity and aggregation of
soil particles. As a result, soil porosity is increased
and bulk density is decreased.  Caution: avoid
planting cover crops when soils are saturated to
avoid compaction, or use alternative establishment
methods such as aerial over seeding.


5. Observable soil aggregate stability which results
in less soil crusting. Cover crops reduce soil
crusting by protecting the soil surface from the
direct impact of rain drops. The resulting increase
of soil organic matter, improved infiltration, and
increased aggregate stability will further reduce
soil crusting and improve the uniformity of seed
germination.


6. Adequate soil surface cover and the improved
aggregate stability will reduce erosion and surface
water run-off and increase water infiltration
rates. Channels created by cover crop roots and
earthworms form macropores that further improve
infiltration.  Cover crops, especially small grains,
can effectively capture and utilize excess nitrogen
to prevent infiltration below the crop root zone.


7. Cover crops reduce the volume of surface
runoff resulting in reduced nutrient losses.
Decomposition of cover crop or green manure
biomass provides a slow release of nutrients to the
root zone. Legume crops fix atmospheric nitrogen
and provide nitrogen for the main crop. Legumes
also capture more phosphorus than grass or small
grains. Small grains are useful as catch crops to
utilize end of season nitrogen, which reduces the
potential for nitrogen leaching. Planting cover
crops on continuous corn silage fields with a
history of repeated manure applications during late
summer is highly beneficial.


8. Nutrient Immobilization can be observed when
decomposition releases available nitrogen to the
next crop.
The carbon-to-nitrogen (C:N) ratio is a relative
estimate of the nitrogen necessary to decompose
an organic matter (crop residue) source. A
C:N ratio of 50:1 or higher will temporarily
“immobilize” soil nitrogen. The immobilization is a
result of microbes consuming readily available soil
nitrogen during the decomposition of crop residue.
The nitrogen will remain immobilized until the
microbes deplete the crop residue or other organic
matter sources.


Young cereal rye plants have a 14:1 C:N ratio as
compared to corn stalks with a 60:1 C:N ratio. The
C:N ratio for most clover plants is generally 15:1,
which allows nitrogen to quickly become available
to the following crop.


9. Cover crops can reduce pesticide loss by reducing
surface water runoff resulting in reduced pesticide
losses. Increased organic matter increases soil
biological activity that can increase the breakdown
of pesticide residues.
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10. Visible reduction in weed pressure is due 
to reduced light, seed/soil contact and soil 
temperatures. The release of chemical compounds 
by the cover crop (allelopathy) may also inhibit 
weed growth.
The potential for a negative impact on the primary 
crop can be reduced by killing the cover crop two 
to three weeks prior to planting and ensuring good 
seed/soil contact during seed placement.


11. Soil moisture can be improved when cover 
crops and green manure crops remove excess 
moisture from wet soils, resulting in reduction of 
“waterlogging” in poorly drained soils.


Specie Selection and Seed Quality
 » Select species that are adapted to soil, climatic, 


and ecological site conditions.
 » Select species suited for the planned purpose 


and specific site conditions.
 » Do not plant species identified as restricted or 


prohibited by law.
 » Inoculate legumes with the proper Rhizobium 


bacteria.
 » Non-commercial seed can be used, as long as 


the seed has been tested for germination.
 » Seeding rates are based on certified obtained 


from commercial sources.


Seedbed Preparation and Seeding
Site preparation shall be adequate to assure weed 
suppression and to promote germination and growth of 
the species planted. Seedbed preparation and seeding 
methods are determined as a result of the following:


 » Resource concern and/or objective for 
planting the cover crop


 » Cover crop life cycle (overwintering)
 » Current soil surface conditions, moisture 


levels, existing biomass (surface cover)
 » Planned harvest date of the primary crop
 » Estimated growing degrees units remaining 


prior to the average killing frost
 » Availability of labor/time and equipment


Seeding Methods


Wisconsin NRCS Conservation Practice Standard 340 
- Cover Crop, supports several seeding and planting 
options to establish cover crops. Successful cover crop 
plantings require seeding within the recommended 
dates, seeding methods that ensure adequate seed to 
soil contact and sufficient soil moisture to support 
seedling growth.


Cover crops may be drilled, no-tilled, slurry applied, 
broadcast inter-seeded, over-seeded or frost seeded 
with or without incorporation depending on field 
conditions. Incorporation of seed following planting 
by light shallow tillage, or use of a ring roller, culti-
packer or similar tool to embed the seed will result in 
a more uniform seedling emergence. The following 
non-traditional establishment methods can be used to 
expand the settings where cover crops can be utilized.


Slurry Seeded Cover Crops - Slurry-enriched seeding is a 
process that combines low-disturbance tillage, manure 
application and the seeding of cover crops into one 
operation. This technique is efficient and effective in 
un-tilled crop fields. Cover crop seed is mixed directly 
with liquid manure in the manure tanker.  Cover crop 
species best suited to plant with this system include; 
cereal rye, wheat, annual ryegrass, oil seed radish, red, 
ladino and crimson clover.


For additional details on slurry seeding refer to 
the following link: http://www.mccc.msu.edu/
SlurrySeeding.html.


Frost Seeding is categorized as broadcast or aerial 
seeding occurring mid to late March through early 
April during the active freezing and thawing cycle. 
Warm daytime temperatures combined with low 
overnight temperatures cause the surface of the 
soil to freeze and crack.  Frost seeding takes skill in 
determining the exact conditions that are favorable and 
in assuring the crop will not freeze after emergence.  


Guidelines when frost seeding cover crops:


1. Seedbed conditions must favor good seed to soil 
contact: a) un-tilled winter wheat or soybean 
residue fields are ideal seedbed conditions, b) 
frost seeding SHALL NOT occur on un-disturbed 
heavy residue corn fields or similar conditions, c) 
when seedbed preparation is necessary to prepare a 
uniform seedbed in the fall prior to freeze-up and 
maintain 30-70% residue surface cover.


2. Frost seeding SHALL NOT occur on areas covered 
with solid ice or snow cover depth greater than 2 
inches.


3. Frost seeding shall be completed before the end of 
the freeze and thaw cycle.  Note: Ideal frost seeding 
conditions vary from year to year, and in certain 
years the window for seeding may amount to a few 
days.


CAUTION: Because the risk for failure is high, this 
practice requires a variance from the Area Resource 
Conservationist or State Agronomist except for the red 
clover inter-seeded into dormant winter wheat.
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Refer to UW-Publication— “Frost Seeding Red Clover 
in Winter Wheat” for additional details: http://ipcm.
wisc.edu/downloads/nutrient-managment/


Broadcast inter-seeding or over-seeding without 
incorporation may be used to establish a cover crop 
into a fully mature crop scheduled for harvest in the 
near future. The terms inter-seeding and over-seeding, 
are used interchangeably defining seeding techniques 
where the cover crop is seeded over the top of an un-
harvested crop without incorporation into the soil.


When broadcasting cover crops, seed germination 
depends on the presence of adequate moisture at 
the soil surface or within the crop residue layer. Dry 
conditions will result in poor germination due to 
limited seed to soil contact. The following guidelines 
will reduce the risk of seeding failure, when cover crops 
are broadcasted.


Guidelines for broadcasting cover crops:


1. Assess site for one or more of the following 
conditions: a) moist, friable soil surface, b) 30% soil 
surface residue cover to conserve surface moisture 
for seed germination and c) high probability of 
rainfall after seeding.


2. Seeding as early as possible within the 
recommended seeding dates will improve stand 
density and vigor.


3. Select species known to have the highest 
germination rate may favor broadcast methods. 
Below are specie groupings in numeric order 
beginning with the highest probabilities of 
successfully germinating:


 » Group 1: small grains
 » Group 2: annual/perennial rye grass
 » Group 3: small seed brassicas
 » Group 4: small seed legumes


Note: Large legume seed crops are not recommended 
for aerial seeding. 


Additional guidelines when broadcasting cover crops 
into standing crops:


1. Corn for grain: Do not over-seed cover crops when 
corn is immature or green. Cover crops should be 
over-seeded after the corn has begun to dry down, 
silks are brown and leaves are dried up to the ear 
and turned down. This timing will minimize the 
potential for seed to be trapped in leaf whorls and 
will allow sunlight to reach the ground between the 
rows.


2. Corn for silage: Cover crops should not be over-
seeded into corn that will be harvested as silage, 
more than 21 days prior to the planned harvest 
date.


3. Soybeans: Over-seed cover crops into standing 
un-harvested soybeans when 50% of the leaves are 
yellow and/or prior to 50% leaf drop.


4. Red clover into winter wheat: Over-seed red clover 
into dormant winter wheat by frost seeding during 
the active freeze and thaw cycle (late February to 
mid-March).


5. Red clover into snap beans: Over-seed red clover 
during the last cultivation of snap beans.


Fertilization


Cover crops usually follow heavily fertilized crops and 
do not require fertilization. Fall-planted fibrous rooted 
grasses or small grains will scavenge leftover nitrogen 
from the previous crop. Legume cover crops will add 
nitrogen to the system for the following crop. For 
these reasons, fertilizer is not required unless the site 
condition warrants it.


Seed Mixtures for Cover Crops


The seeding mixture used will depend on the objective 
and identified resource concern. Cover crops can 
include a diverse mix of grass, non-legume broadleaf 
and legume plants. The seed mixture should create 
a balanced stand of above ground biomass and root 
structure to enhance soil building. Seed mixtures that 
develop a full canopy will maximize snow retention, 
soil surface coverage, reduce soil erosion and may 
be utilized for livestock forage. A mixture of grasses, 
non-legume broadleaf (brassicas, buckwheat, etc.) 
and legume plants will improve the soil’s biological 
activity. A mixture of plant species will feed beneficial 
organisms, improve soil structure, reduce compaction, 
improve water infiltration/water holding capacity and 
increase the amount of available nutrient exchange sites 
in the soil.


Cover crop mixtures are often recommended when 
the goal is to address multiple objectives and resource 
concerns. When considering multiple species mixtures, 
consider the effects of; species growth characteristics, 
anticipated growing conditions, nutrient needs, 
planned seeding rate and the termination method and 
date. For multiple specie mixtures, refer to Table 4 
“Recommended Cover Crop Mixtures for Planting in 
Wisconsin”.


Use the following references to evaluate cover crop 
species for growth characteristics and conservation 
benefits: Table 2 “Identification and Comparison of 
Cover Crop Performance and Benefits by Species”.


Table 3 “Morphology, Physiology and Growth 
Requirements”. “Midwest Cover Crop Decision Tool” 
http://mccc.msu.edu/index.htm.
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Single and Multiple Species Seeding Rate Calculation


When designing cover crop seed mixtures, the 
seeding rate recommendation is based on the seeding 
method selected. Cover crops that are drilled, no-
tilled, or broadcast and incorporated, the minimum 
recommended seeding rate or higher can be planned.  
Cover crop seeding methods such as broadcast over-
seeding or inter-seeding, slurry seeded, frost seeded 
and other methods, where seed to soil contact is 
of concern, a higher recommended seeding rate is 
required.  When designing multiple cover crop seed  
mixtures, multiply the minimum seeding rate for each 
selected plant species by the planned percentage of 
each species. The “planned percentage” represents a 
general proportion of the seed to be planted per species 
and is not a direct calculation of seeds per square foot 
or an estimate of canopy cover or plant dominance of 
a given species. Refer to Table 1 “Cover Crop Species 
Recommended for Planting in Wisconsin” for the 
recommended seeding rate per species, and Table 4 
“Recommended Cover Crop Mixtures for Planting in 
Wisconsin”.


A waiver from the State Agronomist or Area Resource 
Conservationist for NRCS is required when:


1. Less than one pound of seed per plant species is 
required when designing seed mixtures.


2. More than 4 species are included in the seed 
mixtures.


3. Cover crops are planted later than the 
recommended ending seeding date.  


Calculating Seeding Rates and Mixes:


Minimum Table 1 seeding rate range or higher per 
species multiplied by the planned percentage of each 
species will determine the pounds of seed per plant 
species  to be planted per acre.


*Round up to the next full pound of seed if the seeding 
rate calculation results in a decimal of 0.5 or larger. 


Example Seeding Mixture Calculation Results


Spring Mix—Cover crop will be drilled into soybean 
stubble. The landowner selected the seed mixture 
below:


40% oats…minimum seeding rate 30 lbs./ac. (Table 1) 


40%  oilseed radish 4 lbs./ac. (Table 1)


20%  field pea 65 lbs./ac. (Table 1)


Actual seeding rates:


Oats= 30 lbs X 40% = 12 lbs for the mix per acre 


Radish=4 lbs X 40%= 1.6 which rounded up is 2 lbs for 
the mix per acre


Pea=65 lbs X 20%=13 lbs for the mix per acre


Cover Crop Attributes
The following summary of cover crop attributes 
provides additional information (advantages and 
disadvantages) regarding the species listed in Table 1. 
Refer to Table 2 for performance and roles of cover 
crops.


Alfalfa (Medicago sativa)


 » Advantages: nitrogen fixer, crude protein: 
14-22%, forms arbuscular mycorrhizal 
associations, attracts pollinators, good at 
scavenging nitrogen from the soil, and break 
up compaction.


 » Disadvantages: produces autotoxcity and will 
not tolerate wet sites.


Annual Ryegrass (Lolium multiflorum)


 » Advantages: quick-growing non-spreading  
bunchgrass, establishes quickly even in 
gravelly or wet soils, excellent for trapping 
nitrogen, dense shallow root system improves 
water infiltration and enhances tilth, improves 
early season weed control, attracts few insect 
pests and generally can help reduce insect 
pest level, can be over-seeded into corn 
or soybeans after leaves turn yellow, self-
pollinating, and forms arbuscular mycorrhizal 
associations.


 » Disadvantages: can host high densities of 
Penetrans Root-Lesion Nematode.


Barley, Spring/Winter (Hordeum vulgare)


 » Advantages: produces a deep fibrous root 
system, produces more biomass than 
any other small grain crop, will scavenge 
significant amounts of nitrogen, releases 
allelopathic chemicals that help  suppress 
weeds, drastically reduces root-knot nematode 
populations, has a higher nutritional value 
than oats or wheat, works well in cocktail 
mixtures, prefers mesic soil conditions.


 » Disadvantages: fusarium head blight can 
be a problem when other small grains are 
planted within one year and disease problems 
(especially with tan spot) can be problematic, 
avoid planting barley after winter wheat.


Berseem Clover (Trifolium alexandrinum)


 » Advantages: extremely vigorous tall annual 
white clover, tolerant of wet conditions, crude 
protein: 27-29%, excellent nitrogen fixer, 
forms arbuscular mycorrhizal associations, 
flowers attract bees, excellent weed suppressor.


 » Disadvantages: none.
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Buckwheat (Fagopyrum esculentum)


 » Advantages:   provides quick soil cover, 
excellent weed suppressor, provides nectar 
for pollinators and other beneficial insects, 
loosens topsoil, rejuvenates low fertility soils, 
dense fibrous root cluster in the top 10 inches 
of soil providing an extensive root surface area 
for nutrient uptake, extracts soil phosphorus 
from the soil better than most grain-type 
cover crops, residue decomposes quickly 
releasing nutrients  to the next crop, excellent 
choice to follow early vegetables, popular 
honey bee pollinator.


 » Disadvantages: sets seed quickly, will reseed 
and may become a weed if flowers mature, 
frost sensitive, will not germinate/thrive in 
cold soils, and highly attractive to Japanese 
Beetles.


Canola/Rape (Brassica napus)


 » Advantages: flowers attract pollinators, good 
at scavenging nitrogen from the soil, crude 
protein: hay 16%, grain 21%, silage 12%, 
pasture 17%.


 » Disadvantages: susceptible to sclerotinia, host 
for Penetrans Root-Lesion Nematode.


Cereal Rye, Winter (Secale cereale)


 » Advantages: tremendous biomass production, 
can be seeded later in the fall than other 
cover crops, germinate at temperatures as 
low as 34°F and produce vegetative growth 
at 38°F, reduces nitrate leaching, excellent 
weed suppressor, secrete compounds that 
will inhibit germination of weeds such as 
lambquarters, redroot pigweed, dandelions, 
and Canada thistle, few diseases affect rye 
as compared to other small grains, can be 
over-seeded in field crops, can be grown on 
a wide range of soils and will increase the 
concentration of exchangeable K near the 
surface by means of its fibrous root system, 
tolerates triazines herbicides, excellent for 
scavenging nitrogen, medium water use.


 » Disadvantages: may become a weed when 
terminated too late, not recommended before 
corn in rotation, host for Penetrans Root-
Lesion  Nematode.


Chicory (Cichorium intybus)


 » Advantages: rapid growth, excellent forage 
crop, crude protein: 20-32%, attracts 
pollinators, rooting depth 4 to 5 feet, forms 
arbuscular mycorrhizal associations, used 


in mixtures, grows  well under droughty 
conditions.


 » Disadvantages: none.


Cow pea (Vigna unguiculata)


 » Advantages: provides 50 to 100 pounds of 
nitrogen, attracts pollinators, forms arbuscular 
mycorrhizal associations.


 » Disadvantages: none.


Crimson Clover (Trifolium incarnatum)


 » Advantages: grows well on poorly drained 
soils, use as a winter kill annual, utilize as hay, 
pasture, favored legume of organic farmers, 
attracts pollinators, grows well in extreme 
heat.


 » Disadvantages: host for root knot nematode 
and Penetrans Root-Lesion Nematode.


Field Pea (Pisum satuvum)


 » Advantages: residue breaks down and releases 
nitrogen quickly, provide nitrogen at a rate 
of 50 to 100 pounds per acre, mix well with 
oats and barley, excellent for soil building and 
water use is low.


 » Disadvantages: can lead to aphanomyces 
problems when in rotations with alfalfa, 
susceptible to sclerotinia.


Forage/Oilseed Radish (Raphanus sativa)


 » Advantages: deep root crop, excellent for 
compaction control, crude protein: 26-30%, 
good for scavenging nitrogen from the soil, 
flowers attract pollinators and excellent for 
grazing.


 » Disadvantages: winter kills at 25°F, odor 
during decay, host for root knot nematode, 
Penetrans Root-Lesion Nematode, and 
sugarbeet cyst nematode.


Forage Turnips (Brassica rapa)


 » Advantages: root crop, crude protein: leaf 
tops 16%, root 12-14%, forms arbuscular 
mycorrhizal associations, rated good 
for scavenging Nitrogen, flowers attract 
pollinators, excellent for grazing.


 » Disadvantages: can become a serious weed 
if allowed to go to seed, host for root knot 
nematode, Penetrans Root-Lesion Nematode, 
and sugarbeet cyst nematode.


Hairy Vetch (Vicia villosa)


 » Advantages: provides 60 to 120 pounds 
of nitrogen, attracts pollinators, used in a 
cocktail mixtures, only vetch species that can 
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be fall seeded and reach maturity the next 
year, can withstand trampling from grazing 
animals during May and June, adapted to a 
wide range of soil types, but prefers loamy and 
sandy soils.


 » Disadvantages: stems are weak and have a 
tendency to lodge, when seeded with a small 
grain, the weak stems are supported by the 
tangling of the tendrils with the small grain 
stalks, do not plant hairy vetch with a winter 
grain if you desire to harvest grain for feed 
or sale, fall seeded hairy vetch will winterkill 
with temperatures less than 15 degrees with 
no snow cover, certain species of nematodes 
increase with hairy vetch, Spring/summer 
seeding is less successful.


Japanese Millet (Echinochloa frumentacea)


 » Advantages: fast growing annual grass, 
tolerates frequent clipping, makes excellent 
forage and hay, tolerate both droughty and wet 
soils, excellent feed source, good choice for 
converting land to vegetable production.


 » Disadvantages: will not germinate/thrive in 
cold soil, host for Penetrans Root-Lesion 
Nematode.


Oats (Avena sativa)


 » Advantages: provide quick weed suppressing 
biomass, naturally occurring compounds in 
roots and residue can hinder weed growth, 
excellent nutrient catch crop, improves 
productivity of legumes when planted in 
mixes, inexpensive to establish.


 » Disadvantages: slow to release nitrogen to 
following crops, unless growth is terminated 
in mid-vegetative stage (12 to 18 inches), host 
for Penetrans Root- Lesion Nematode.


Pearl Millet (Pennisetum glaucum)


 » Advantages: forms arbuscular mycorrihizal 
associations, excellent for grazing, low water 
use  requirements, self-pollinator.


 » Disadvantages: slower to establish than 
sorghum or sudangrass, will not germinate/
thrive in cold soil.


Red Clover (Trifolium pratense)


 » Advantages: provides 70 to 120 pounds of 
nitrogen, crude protein: 15%, flowers attract 
bees and can be used in cocktail mixtures.


 » Disadvantages: host for root knot nematode 
and Penetrans Root-Lesion Nematode.


Sunflower (Helianthus annuus)


 » Advantages: deep rooted, effective in mining 
mobile nutrients deep in the soil profile, 
attracts pollinators, forms arbuscular 
mycorrhizal associations, can be used cocktail 
mixtures.


 » Disadvantages: may increase sclerotinia 
inoculum.


Sorghum-Sudangrass Hybrids (Sorghum bicolor x S. 
bicolor var. Sudanese)


 » Advantages: tall fast-growing heat-loving 
summer annual, suppress some nematodes 
species, seedling, shoots, leaves and roots 
secrete allelopathic compounds that suppress 
weeds, has an aggressive root system that 
relieves compaction, mowing stalks increases 
root mass 5 to 8 times compared with un-
mowed stalks and forces the roots to penetrate 
deeper making the root system an excellent 
subsoil aerator, drought tolerant, will tolerate 
a pH range of 5 to 9, nutrient uptake increases 
on sandy soils, self-pollinator, medium water 
use required, forms arbuscular mycorrhizal 
associations.


 » Disadvantages: requires fertile soils, mature 
plants terminated by frost-killed become quite 
woody.


Sudangrass (Sorghum bicolor)


 » Advantages: tall fast-growing heat-loving 
summer annual, suppress some nematodes 
species, seedling/shoots/leaves and roots 
secrete allelopathic compounds that suppress 
weeds, has an aggressive root system that 
relieves compaction, mowing stalks increases 
root mass 5-8 times compared with un-
mowed stalks and forces the roots to penetrate 
deeper, making the root system an excellent 
subsoil aerator, drought tolerant, will tolerate 
a pH range 5-9, nutrient uptake increases on 
sandy soils, self-pollinator, medium water 
use required, forms arbuscular mycorrhizal 
associations.


 » Disadvantages: requires fertile soils, frost 
damaged plants can cause prussic acid 
poisoning in livestock, drought stressed plants 
can cause nitrate poisoning, host for Penetrans 
Root-Lesion Nematode.


White Clover (Trifolium repens)


 » Advantages: crude protein 24-30%, forms 
arbuscular mycorrhizal associations, flowers 
attracts bees.
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 » Disadvantages: will not tolerate droughty soils 
and has a shallow root system.


Triticale, Winter (Triticum x Secale)


 » Advantages: crude protein: hay 9-16%, 
grain 17%, self-pollinator, forms arbuscular 
mycorrhizal associations, excellent weed 
suppressor and  excellent for grazing.


 » Disadvantages: seed is more expensive than 
wheat or rye.


Wheat, Winter/Spring (Triticum aestivum)


 » Advantages: excellent weed suppressing crop, 
can  be over-seeded into corn or soybeans, 
produces a tremendous amount of biomass, 
excellent nitrogen scavenger.


 » Disadvantages: host for Penetrans Root-
Lesion Nematode, when planted in rotation 
with other small grains within a year there can 
be disease problems (especially with tan spot).


Termination of Cover Crops:
Cover crops will be terminated by frost, harvest or 
grazing for forage, roller crimping, tillage, and/or with 
proper herbicide selection. Timely termination of in 
season cover crops is required to reduce soil moisture 
depletion, nitrogen immobilization, allelopathy and 
to prevent unwanted re-seeding. Timing of cover 
crop termination must meet the purpose of the cover 
crop as specified in the conservation plan. Manage 
cover crop surface residue and biomass production 
to meet objectives specified in the conservation plan. 
In vineyards and small fruit operations, grow cover 
crop in aisles, mow as necessary for mulch cover and 
maintain as short stubble. Adjust nitrogen application 
rates for the subsequent crop based on nitrogen credits 
for specific cover crop species from University of 
Wisconsin nutrient guidelines. 


(a) Herbicide Termination: 
Herbicide selection for termination must be made by a 
Certified Pesticide Applicator, Certified Crop Advisor 
or qualified Extension Specialist following pesticide 
labeling and must be compatible with the following 
main crop to grown. 


(b) Winter Kill Termination: 
Insure that planned cover and biomass production 
levels can be achieved for the specific cover crop 
purpose from the conservation plan when using cover 
crop species that terminate by frost or winter kill. 
When the objective of the conservation plan is to allow 
fall manure applications to in high Nitrogen Leaching 
soils, winter kill termination is not an option and 
winter hardy cover crops must be used. 


(c) Grazing/Haying Termination: 
Cover crops grazed or harvested for forage as a 
termination method will have a specified amount of 
target residual biomass left in the field to meet the 
cover crop objective(s) outlined in the conservation 
plan. Employ additional termination methods as 
needed once grazing/haying has concluded and target 
biomass is achieved and documented. When cover 
crops are grazed, potential adverse reactions from 
cover crop consumption by grazing animals must be 
monitored at all times. 


(d) Tillage Termination: 
Use inversion type tillage implements that will 
adequately bury and kill the cover crop. 


(e) Roller/Crimper Termination: 
Rolling/crimping will take place at the proper cover 
crop growth stage to limit regrowth potential. For 
small grains this stage is at the boot or grain head stage, 
for legumes the flowering stage. Direction of rolling/
crimping will coincide with planting direction when 
no-till planting the subsequent crop. Crimpers must 
break the plant stems in three or more places to be 
effective. Crimping must be done prior to seed set stage 
in order to prevent tillering or reseeding of the cover 
crop.


For additional NRCS cover crop termination criteria 
refer to: “NRCS Cover Crop Termination Guidelines”. 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/ 
national/landuse/crops/
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Species
1 Minimum Seeding 
Rate in lbs. bu./ac. 
(incorporated seed)


2 Minimum Seeding Rate 
in lbs. bu./ac.  


(non-incorporated seed)


Seeding Date 
(statewide)


Planting Depth 
(inches)


GRASSES
Annual Ryegrass (Lolium multiflorum) 15 0.7 20 0.8 4/10-6/1, 8/1-9/1 ¼ to ½
Barley, Spring (Hordeum vulgare) 50 1.0 63 to 75 1.3 to 1.6 4/10-6/15, 7/15-9/1 ¾ to 1½
*Japanese Millet (Echinochloa frumentacea) 22 0.5 28 0.6 6/1-7/15 ½ to ¾
*Sorghum‐Sudangrass (Sorghum bicolor x S. 
bicolor var. Sudanese) 28 0.6 33 0.7 6/1-7/15 ½ to 1½


*Sudangrass (Sorghum biclor) 28 1.0 33 1.2 6/1-7/15 ½ to 1
*Pearl Millet (Pennisetum glaucum) 22 0.5 28 0.6 6/1-7/15 ½ to ¾
Wheat, Spring (Triticum aestivum) 50 0.8 70 to 90 1.2 to 1.5 4/10-6/15, 7/15-9/1 ¾ to 1½
Barley, Winter (Hordeum vulgare) 50 1.0 63 to 75 1.3 to 1.6 8/15-9/15 ¾ to 1½
Cereal Rye, Winter (Secale cereale) 60 0.9 90 to 120 1.6 to 2.1 7/15-10/15 ¾ to 1½
Oats (Avena sativa) 30 0.9 45 to 60 1.4 to 1.9 4/10-9/1 ½ to 1½
Wheat, Winter (Triticum aestivum) 50 0.8 70 to 90 1.2 to 1.5 8/1-10/1 ¾ to 1½
Triticale, Winter (Triticum x Secale) 50 1.0 70 to 90 1.3 to 1.9 8/1-10/1 ¾ to 1½
NON-LEGUMES BROADLEAF
*Buckwheat (Fagopyrum esculentum) 20 0.4 35 0.7 5/15-8/1 ½ to 1
**Oilseed Radish (Raphanus sativus) 4 -- 12 -- 4/10-6/15, 7/15-8/15 ½ to ¾
*Sunflower (Helianthus annuus) (part of a mix) 1 -- 2 -- 6/1-7/15 1 to 1½
*Chicory (Cichorium intybus) (part of a mix) 1 -- 2 -- 4/10-6/1, 8/1-9/1 ½ to ¾
Rapeseed/Canola (Brassica napus) 2 -- 6 -- 4/10-6/15, 8/1-8/15 ½ to ¾
Forage Turnips (Brassica rapa) 1 -- 5 -- 4/10-6/15, 7/15-8/15 ¼ to ½
LEGUMES
Alfalfa (Medicago sativa) 13 -- 16 -- 4/15-6/1, 8/1-8/30 ¼ to ½
Berseem Clover (Trifolium alexandrinum) 9 -- 17 -- 6/1-8/1 ¼ to ½
*Cowpea (Vigna unguiculata) 55 0.9 99 1.7 6/1-7/15 1 to 1½
*Field Pea (Pisum satuvum) 65 2.6 100 4.0 4/10-6/15 1 to 1½
Hairy Vetch (Vicia villosa) 15 -- 20 -- 4/10-6/15, 7/15-9/15 1 to 1½
*Peas, Winter (Pisum sativum subsp. arvense) 65 2.6 100 4.0 8/1-9/1 1 to 1½
Red Clover (Trifolium pratense) 9 -- 13 -- 4/10-8/15 ¼ to ½
White Clover (Trifolium repens) 7 -- 9 -- 4/15-6/1, 8/1-8/30 ¼ to ½
Crimson Clover (Trifolium incarnatum) 11 -- 17 -- 6/1-8/1 ¼ to ½
1 Incorporated seed—Seeding methods used that provide good seed to soil contact (drilled, no-tilled, or broadcast and incorporated).
2 Non-incorporated seed—Seeding methods used when broadcasting seed without mechanical incorporation (aerial, over-seeding/inter-seeding and frost 
seeding.
Cover crop seed mixture designs must include a minimum of 1 pound of seed per specie planted.


* Species with asterisk are not recommended for aerial seeding. Large seed legumes (cowpea, etc.) and summer annuals (Japanese millet, etc.) require
  adequate seed to soil contract.


** Spring seeding of oil seed radish must include the termination strategy to prevent the production of viable seed.


Table 1: Cover Crop Species Recommended for Planting in Wisconsin
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Alfalfa (Medicago sativa) 3 C 4 3 3 3 1 2 3 3 1 3 4
Annual Ryegrass (Lolium multiflorum) C 0 3 3 2 2 3 4 4 2 0 2
Barley, Spring (Hordeum vulgare) C 0 3 3 3 1 3 3 3 4 0 2
Berseem Clover (Trifolium alexandrinum) 3 C 4 2 2 2 1 1 4 2 1 3 1
Buckwheat (Fagopyrum esculentum) C 0 2 3 3 1 3 1 4 0 4 4
Canola/Rapeseed (Brassica napus) C 0 2 3 2 1 3 4 4 1 3 3
Cereal Rye, Winter (Secale cereale) C 0 4 4 4 3 4 4 4 4 0 3
Chicory (Cichorium intybus) E 0 2 2 2 0 2 3 2 1 2 3
Cowpea (Vigna unguiculata) C 3 2 2 2 0 2 3 3 1 2 1
Crimson Clover (Trifolium incarnatum) E 3 2 3 2 1 2 4 3 1 4 2
Field Pea (Pisum satuvum) C 2 2 2 1 1 1 2 3 1 2 2
Forage Turnips (Brassica rapa) C 0 1 3 2 0 3 4 3 1 1 1
Forage/Oilseed Radish (Raphanus sativus) E 0 2 3 2 1 4 3 3 1 3 3
Hairy Vetch (Vicia villosa) C 4 2 2 3 2 1 0 2 1 2 4
Japanese Millet (Echinochloa frumentacea) C 0 3 3 3 3 3 3 4 4 1 3
Oats (Avena sativa) C 0 3 3 3 2 3 4 4 2 0 2
Peas, Winter (Pisum sativum subsp. arvense) C 2 2 2 1 1 1 2 3 1 2 2
Pearl Millet (Pennisetum glaucum) C 0 3 3 4 2 3 4 4 4 1 2
Red Clover (Trifolium pratense)3 C 4 3 3 3 1 2 4 3 2 4 3
Sorghum-Sundangrass (Sorghum bicolor x S. bicolor var. 
Sudanese) C 0 4 4 4 2 4 4 4 4 2 3


Sunangrass (Sorghum biclor) C 0 4 3 4 3 4 4 4 4 2 3
Sunflower (Helianthus annuus) E 0 2 2 2 1 3 1 3 3 3 4
Triticale, Winter (Triticum x Secale) C 0 3 3 3 2 3 4 3 4 0 2
Wheat, Spring/Winter (Triticum aestivum) C 0 3 3 3 2 3 4 3 4 0 2
White Clover (Trifolium repens) 3 C 2 2 1 1 2 3 3 3 3 2 0
1 Use:     C=Common Use – Considerable state knowledge regarding species use.  
               E=Emerging Use – Limited state knowledge regarding species use.
2 Attribute Ratings: 0=Poor, 1=Fair, 2=Good, 3=Very Good, 4=Excellent
3 Legumes such as alfalfa and red clover may cause bloating of ruminant animals. Take necessary precautions to prevent bloat when grazing cover crops 
that contain these legumes.


Table 2: Identification and Comparison of Cover Crop Performance and Benefits by Species
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GRASSES


Annual Ryegrass (Lolium multiflorum) winter annual upright 5.5 - 7.0 40 good good very good very good good seldom 1000 - 
6000


freeze, tillage, 
chemical


Barley, Spring (Hordeum vulgare) cool season 
annual upright 6 to 8 38 fair good fair good very good never 2000 - 


5000


freeze, tillage, 
mow, chemical, 
roller crimper


Barley, Winter (Hordeum vulgare) winter annual upright 6.0 - 8.0 38 fair good fair good very good expected 2000 - 
5000


tillage, mow, 
chemical, roller 


crimper


Cereal Rye, Winter (Secale cereale) cool season 
annual upright 5.0 - 7.0 34 fair very good good very good excellent expected 2500 - 


6000


freeze, tillage, 
mow, chemical, 
roller crimper


Japanese Millet (Echinochloa frumentacea) summer 
annual upright 4.6 - 7.0 65 excellent excellent fair fair very good never 1500 - 


3500
freeze, tillage, 


chemical


Oats (Avena sativa) cool season 
annual upright 4.5 - 6.0 38 fair good good very good very good never 2000 - 


6000
freeze, mow, 


tillage, chemical


Pearl Millet (Pennisetum glaucum) summer 
annual upright 5.5 - 7.0 65 excellent excellent fair fair excellent never 2000 - 


6000
freeze, tillage, 


chemical


Sorghum-Sundangrass (Sorghum bicolor x S. 
bicolor var. Sudanese)


summer 
annual upright 5.5 - 7.0 65 excellent excellent fair good good never 3000 - 


8000
freeze, tillage, 


chemical


Sunangrass (Sorghum biclor) summer 
annual upright 5.5 - 7.0 65 excellent excellent fair good good never 3000 - 


8000
freeze, tillage, 


chemical


Triticale, Winter (Triticum x Secale) winter annual upright 5.2 - 7.0 38 fair good fair good good expected 2000 - 
5000


tillage, mow, 
chemical, roller 


crimper


Wheat, Spring (Triticum aestivum) cool season 
annual upright 6.0 - 7.0 38 fair good fair good good never 2000 - 


5000


freeze, tillage, 
mow, chemical, 


crimper


Wheat, Winter (Triticum aestivum) winter annual upright 6.0 - 7.0 38 fair good good good good expected 2000 - 
5000


tillage, mow, 
chemical, roller 


crimper


NON-LEGUMES BROADLEAF


Buckwheat (Fagopyrum esculentum) summer 
annual


upright to 
semi-upright 5.0 - 7.0 50 excellent good fair fair very good never 1500 - 


2500
freeze, tillage, 
chemical, mow


Chicory (Cichorium intybus) (part of a mix) short-lived 
perennial upright 5.0 - 7.0 50 very good very good good good very good expected 1500 - 


2000 tillage chemical


Forage Turnips (Brassica rapa) cool season 
annual upright 5.3 - 6.0 45 good fair good fair good seldom 1200 - 


3000
freeze, tillage, 


chemical


Oilseed Radish (Raphanus sativus) cool season 
annual upright 6.0 - 7.0 45 good very good good fair good seldom 1200 - 


3000
freeze, tillage, 


chemical


Rapeseed/Canola (Brassica napus) winter/cool 
season upright 5.5 - 8.0 41 good good good fair good seldom 1000 - 


2500
freeze, tillage, 


chemical


Sunflower (Helianthus annuus) (part of a mix) summer 
annual upright 5.7 - 8.0 44 excellent excellent good fair very good never 250 - 500 freeze, tillage, 


chemical, mow


LEGUMES


Alfalfa (Medicago sativa) cool season 
perennial upright 6.5 - 7.0 42 good good fair poor poor expected 3000 - 


8000 tillage chemical


Berseem Clover (Trifolium alexandrinum) summer 
annual upright 5.0 - 7.0 42 very good good fair fair fair never 1200 - 


3000
freeze, tillage, 


chemical


Cowpea (Vigna unguiculata) summer 
annual


semi-upright 
to climbing 5.5 - 6.0 58 excellent very good fair very good very good never 2000 - 


3600
freeze, tillage, 
chemical, mow


Crimson Clover (Trifolium incarnatum) winter annual upright to 
semi-upright 5.5 - 7.0 42 very good good fair very good very good never 3500 - 


5500
freeze, tillage, 


chemical


Field Pea (Pisum satuvum) cool season 
annual climbing 6.0 - 7.0 41 fair fair fair fair fair seldom 1200 - 


3000
tillage, mow, 


chemical


Hairy Vetch (Vicia villosa)
winter/cool 


season 
annual


climbing 5.5 - 7.0 60 fair good good good good expected 1800 - 
4000


tillage, chemical, 
roller crimper


Peas, Winter (Pisum sativum subsp. arvense) winter annual climbing 6.0 - 7.0 41 fair fair fair fair fair seldom or 
expected


1200 - 
3000


tillage, mow, 
chemical


Red Clover (Trifolium pratense) short-lived 
perennial upright 5.0 - 8.0 41 very good good very good good very good expected 2000 - 


5000 tillage chemical


White Clover (Trifolium repens) cool season 
annual upright 5.5 - 6.5 42 fair fair fair good fair expected 600 - 


1000 tillage chemical


Table 3: Morphology, Physiology and Growth Requirements
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Species Seeding Rate 
 Drill/Broadcast


Seeding Date  
(statewide)


Planting Depth 
(inches)


COCKTAIL MIXTURES
Forage/Oilseed Radish (50%) 4-12 lbs./ac


8/1-9/1 ¾ to 1
Peas, Winter (50%) 65-100 lbs./ac
Cereal Rye, Winter (50%) 60-120 lbs./ac


7/15-9/15 ½ to 1½
Hairy Vetch (50%) 15-20 lbs./ac
Annual Ryegrass (60%) 15-20 lbs./ac


4/10-6/1, 8/1-9/1 1/4 to 1/2 
Oilseed Radish (40%) 4-12 lbs./ac
Berseem Clover (50%) 9-17 lbs./ac


6/1-8/1 ½ to ¾
Oats (50%) 30-60 lbs./ac
Oats (60%) 30-60 lbs./ac


4/10-6/15, 7/15-9/1 ½ to ¾
Oilseed Radish (40%) 4-12 lbs./ac
Oats (60%) 30-60 lbs./ac


6/1-6/15, 7/15-9/1 1/4 to 1/2 
Peas, Winter (40%) 65-100 lbs./ac
Oilseed Radish (40%) 4-12 lbs./ac


8/1-9/1 ¾ to 1
Hairy Vetch (60%) 15-20 lbs./ac
Oats (60%) 30-60 lbs./ac


4/10-6/15, 7/15-9/1 ¾ to 1Oilseed Radish (40%) 4-12 lbs./ac
Field Pea (20%) 65-100 lbs./ac
Oats (60%) 30-60 lbs./ac


5/1-6/15, 7/15-9/1 ½ to 1Annual Ryegrass (20%) 15-20 lbs./ac
Crimson Clover (20%) 11-17 lbs./ac
Field Pea (20%) 65-100 lbs./ac


5/1-6/15, 7/15-9/1 ½ to 1


Oats (30%) 30-60 lbs./ac
Pearl Millet (20%) 22-28 lbs./ac
Forage Turnips (15%) 1-5 lbs./ac
Crimson Clover (15%) 11-17 lbs./ac
Field Pea (30%) 65-100 lbs./ac


5/1-6/15, 7/15-9/1 ½ to 1


Rapeseed/Canola (5%) 1-5 lbs./ac
Crimson Clover (20%) 11-17 lbs./ac
Oats (40%) 30-60 lbs./ac
Sunflower (5%) 1-2 lbs./ac


Table 4: Recommended Cover Crop Mixtures for Planting in Wisconsin
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egotham

Callout

Rock Creek discharge into Black River



egotham

Callout

Greenwood WWTF discharge 



egotham

Callout

Greenwood WWTF
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Operation, Maintenance & inspection Plan 
Malm Farm 


For Water Quality Trading  
City of Greenwood 


The goal of the operation and maintenance plan is to ensure that conservation practices applied on the 
Malm farm are being operated and maintained properly, to generate the phosphorus credits used by 
the City of Greenwood WWTF.  The filter strips will be operated to maintain a high stem count and stand 
persistence. The primary purpose of the grass cover is to trap the phosphorus and sediments that leave 
the farm fields and degrade water quality. The secondary purpose is to ensure that the grass cover is 
managed and maintained to produce a grass forage source for livestock.  Success of the secondary 
purpose will be the best assurance that the primary goal is being met; a lush and vigorous stand of grass 
will have a high stem count maximizing trapped sediments and utilizing those sediments as nutrients to 
be removed by the following hay crop. No till/reduced tillage and cover crops will be used to increase 
infiltration of water and lower the amount of sediments carried by runoff to the filter strips.  


Conservation practices requiring Operation Maintenance, and Inspection 


1. Filter Strips


Section 1 - Seeding Year 


A. Seeding and site preparation will be as outlined in the Water Quality Trading Plan
• Germination of the nurse crop generally occurs within 10-20 days of planting
• Germination of the grass seed generally occurs within 10-30 days of planting


B. Harvest of the nurse crop will either be as oatlage or as grain and straw. Upon harvest of the
nurse crop, the grass stand will be evaluated.


• Areas of poor germination larger than 1000 square feet will be reseeded by hand or with
a drill.


• Areas where the seed has been lost due to erosion will be reseeded as above but covered
with biodegradable erosion mat.


• Any gulley erosion will be repaired either by tillage or importing topsoil, reseeded and
covered with biodegradable erosion mat.


C. Clipping of the weeds/grass hay will be done if weeds become competitive with the grass, the
grass shall not be mowed lower than 6” or after September 1st.


D. Harvesting of the grass hay will be done when the grass matures. The grass shall not be mowed
lower than 6” or after September 1st.


E. Inspection Frequency shall be Quarterly in the seeding year. Page 4 of this Operation &
Maintenance Plan is an inspection form that shall be completed for each inspection.  Inspections
shall be completed by the County Soil Conservationist (Clark County) or Morgan & Parmley Ltd.
These records shall be kept on file with the Clerk and be available for inspection by the DNR.
Additionally, the Certified Waste Water Treatment Plant Operator for the City of Greenwood
shall make a statement, as a comment, on the monthly discharge report certifying the condition
of the management practices and that they are being properly maintained.
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Section 2 – 2nd Year and beyond 


A. Weed Management,
• Harvest of the hay will remove annual weeds, maintain perennial weeds, and prevent


woody vegetation from developing.
• Woody Vegetation - herbicide shall be applied to woody plants that encroach from the


wood edged. If woody vegetation is allowed to persist and grow into trees it will shade
out and kill the grass cover thereby creating a potential for reduced growth.


B. Erosion control. It is unlikely that there will be erosion issues or gully formation after the first
year. If erosion becomes evident it will be repaired as listed below:


• Erosion will be filled by tillage or by importing topsoil
• The area will be seeded with the original grass mix as listed in the water quality trading


plan.
• Erosion mat will be applied to the reseeded area.
• American Excelsior Curlex Sediment logs will be placed 50’ on center if the repaired


erosion was a gully.
C. Harvesting. Forage will be harvested when the grass is mature and at a height and frequency


necessary to maintain a productive stand, minimum 1 time per year late summer. .
• The grass shall not be cut shorter than 4”; grass regrows from growing points at the base


of the leaf blades, low cutting height removes the energy stored for regrowth in the
stem, delaying regrowth of the field, and future yield potential.


• Frequency of the cutting will be dictated by the regrowth and stand density required.
• The filter strip should not be harvested after September 1st to allow sufficient re-growth


for winter ground cover but not too much cover to restrict spring re-growth.
• The harvested hay will be removed from the site upon harvest and shall not be stored on


the filter strips.
D. Nutrient Management. The filter strips should not be fertilized but will be operated to draw


down the phosphorus levels in the deposited sediments. This will be done by removing the
grass hay crop and not replacing the nutrients as required by soil samples. If the desired
species composition and high stand count is not being maintained, a soil sample of the filter
strip will be taken to determine if an application of nutrients may be required to maintain the
desired species composition and high stand count. The fertilizer application rate
recommended on the soil test report will be used to apply the correct amount of fertilizer
necessary to maintain the stand.


E. Inspection is vital to successful management. As previously stated, the frequency of inspection
during the seeding year shall be quarterly during the growing season.  The following inspection
and reporting procedure shall be used:


• Quarterly Reporting (seeding year) - Each Quarter the Soil Conservationist or Engineer
shall file the report with the City Clerk or operator assuring that the management
practices installed are being maintained in a manner consistent with the WQT plan.
Complete the form found on page 4. Additionally, the Operator shall make a statement,
as a comment, on the monthly discharge report certifying that management practices
established are in good condition and properly maintained.


• Semi-Annual Reporting (second year and beyond) Semi-annual reporting, using the
Form on page 4, shall be completed by the Soil Conservationist or Engineer and the
report filed with the City Clerk.  Additionally, the Operator shall continue to make a
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statement, as a comment, on the monthly discharge report certifying that 
management practices established are in good condition and properly maintained. 


• Notification of Problems with Grass Filter Strips - The City shall notify the DNR
within 7 days of becoming aware that the phosphorus reduction credits used by the
City are not being generated as approved in the WQT Plan. The Farmer and City will
work to restore the vegetative cover and update the DNR on the progress of
corrective measures.


2. Grassed waterways. Inspect on a quarterly basis for active gully erosion; a first quarter
inspection will be waived if the waterways are snow covered. In the event that an active
nonvegetated gully is found on a field the DNR shall be notified; this may result in reduced credits
or fields not being able to generate credits. In the rare event that an active nonvegetated gully
forms it should be repaired as listed below:


a. Erosion will be filled by tillage or by importing topsoil
b. The area will be seeded with a grass mix.
c. Erosion mat or mulch will be applied to the seeded area.
d. American Excelsior Curlex Sediment logs or bale ditch checks will be placed at 2’ vertical


drop intervals along the center of the repaired gully.


3. No Till/reduced tillage. Inspect that the proper tillage practice was followed, according to
the Water Quality Trading plan. Inspection shall be reported on the form on page 4. Semi Annual
reporting shall be completed by the Soil Conservationist or Engineer and the report filed with
the City Clerk or Operator.  The Operator shall make a note on his monthly discharge report
(May or June) that No till/reduced tillage was followed according to the Water Quality Trading
Plan.
A. Corn and Soybeans are-No tilled
B. Perennial Forage – No till or Vertical tillage or equivalent STIR rating
C. Cover Crop No till or broadcast
D. One field was modeled each year with tillage to allow corrective tillage to repair damage


that would cause further erosion. The field being repaired may or may not be the field
modeled with tillage. Tillage is not planned outside of corrective purposes.


4. Cover Crop after Corn Silage Inspection shall be reported on the form on page 4. Semi
annual reporting shall be completed by the Soil Conservationist or Engineer and the report filed
with the City Clerk or Operator.  The Operator shall make a note on his monthly discharge report
(September or October) that the cover crop after corn silage was seeded according to the Water
Quality Trading Plan.
A. Refer to Attachment D of the Water Quality Trading plan for installation, Operation


and Maintenance of cover crops.
B. Verify the Cover Crop was seeded with at least 1 Photo fall
C. Verify in the spring that the cover crop overwintered winter, with at least 1 photo.
D. If the cover crop fails to over winter, a reduced credit will be taken based upon the


percentage of failed cover crop, or an emergency small grain cover crop can be
seeded, if the farmer and the City decide to do so. The emergency cover crop will
need to be seeded according to Wisconsin Agronomy
Technical Note 7 (Attachment D)
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WATER QUALITY TRADING INSPECTION FORM 
 MALM FARM 


CITY OF GREENWOOD  
LOCATION: SECTION 19, 20, 27, 28, & 29, T.27N. – R.1W. 


Date: _________ Inspector: _____________________________    Weather: _________________ 


Inspection Frequency (circle one):  Monthly  Quarterly Semi-Annual   
Practice compliance (check appropriate box) 
No till/reduced tillage 
Cover Crop after Corn Silage         Photo taken        Fall/Spring 
Filter strip        
Waterway inspection quarterly   
Crop and Nutrient Application summary at Fall inspection   
Fall inspection update SnapPlus with crops, nutrient applications, and tillage 


Summary of findings: 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________ 
Identification of Items of non-compliance: 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________ 
Corrective measures required: 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________ 
Notice of non-compliance to the DNR required: Yes: ________   No: ________ 
Phosphorus credits used by City (annual report only): ______________________________________ 
Phosphorus credits available (annual report only): _____________________________________ 
Phosphorus credits deductions for failed practice  
Field # Failed practice & reason Credit Deduction 
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Crop and applications Summary at fall inspection: (or attach summary) 


FIELD # # OF 
PHOTOS 
TAKEN 


CROP NUTRIENT APPLICATION SUMMARY AND NOTES, OR ATTACH UPDATED 
PRODUCER PLAN FROM SNAPPLUS 


H-1


D1 


Gideon 


G-1


G-2


EF 


C1-C2 
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C3-C4 


BE 


BW2 


BW1 


DAVID 
NORTH 


& 
SOUTH 


AN & AS 


EF 


Attachment I - 6 of 6







A
tta


ch
m


en
t J


F
ar


m
: M


al
m


s 
R


ol
lin


g 
A


cr
es


,  
V


20
 G


en
er


at
ed


:2
/1


5/
20


24
, C


ro
p 


ye
ar


: 2
02


4,
 T


ow
ns


hi
p 


R
an


ge
 S


ec
tio


n:
27


N
 1


W
 s


28
A


tta
ch


m
en


t J


C
ou


nt
ie


s
T


ow
ns


hi
p/


R
an


ge
N


ut
rie


nt
 p


ro
hi


bi
te


d 
bu


ffe
rs


N
ut


rie
nt


 p
ro


hi
bi


te
d 


dr
aw


n 
ar


ea
s


N
ut


rie
nt


 p
ro


hi
bi


te
d 


w
in


te
r 


on
ly


F
ie


ld
s


G
ra


ss
ed


 w
at


er
w


ay
N


on
-e


ro
di


ng
D


rin
ki


ng
 w


el
l



EGotham

Polygonal Line



EGotham

Polygonal Line



EGotham

Polygonal Line



EGotham

Polygonal Line



EGotham

Polygonal Line



EGotham

Polygonal Line



EGotham

Polygonal Line



EGotham

Polygonal Line



EGotham

Polygonal Line



EGotham

Callout

Blue lines indicate intermittent streams



EGotham

Callout

Yellow lines indicate filter/buffer strip locations 



EGotham

Callout

Existing grassed water ways by conservation department 



EGotham

Callout

grassed water way installed by conservation department in 2023



EGotham

Callout

Nelson creek



EGotham

Callout

Rock Creek



EGotham

Polygonal Line



EGotham

Callout

Filter strip to be installed upon approval of WQT plan by DNR 



EGotham

Callout

field not part of WQT trade



JKrell

Text Box

Attachment J
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A. HUC 12 Map 


B. Riethmiller Farm Map 


C. SnapPlus Reports, Existing Conditions  


D. Farm Location Map  


E. SnapPlus Reports, Proposed Conditions   


F. Riethmiller Farm Discharge Point 


G. Management Practice Registration Form  


H. DNR Trade Ratio Calculation  


I. Operation and Maintenance Manual  


J. No Field Edge Filter 


K. Water Quality Trading Checklist 


L. Certification of Section C-2 of the Water Quality Trading Plan 


M. Verification of Cropping and use of Moldboard by County Conservationist  


N. Photos of Moldboard plow used by Riethmiller  


O. Soils Map 


P. 2019 Inspection Photos  


Q. Soil Test 2023 


 







-1-                                                             C-2  Riethmiller 
 


 
C-2 TRADING PARTNER:  WAYNE RIETHMILLER  


 
A. EXECUTIVE SUMMARY:   


The field we propose to continue using as a Phosphorus trade is on the home farm of Wayne 
Riethmiller. His home farm located in Section 8 consists of 80 acres where he had milked 25 
cows and housed the accompanying young stock. Wayne owns additional 270± acres in Section 
17 & 18 (see Attachment D, area marked in orange is operated by Wayne). He has crops on 
approximately 30 acres of that farm, the remainder is rented to a neighbor (and historically has 
been). We will not be generating credit on any portion of the other farm, because the portion 
Wayne has control over is in HUC 070400070501. 


 
The 20± acre field selected for this trade is located on the home farm in Section 8 and was 
converted from corn silage, using moldboard plowing, to a conservation easement in perennial 
vegetation, harvested for hay. The credit will be generated through perennial vegetation which 
reduces tillage. Credit will also be generated by no longer spreading manure in the winter. Wayne 
sold his dairy herd in 2018 so he will no longer have dairy manure to spread on a daily basis. The 
field in the trade was previously reserved for spreading in the winter, when the weather was too 
inclement to spread on fields in Section 17 (see orange highlighted area on attachment D). The 
20± acre field has a direct discharge into a drainage ditch which meanders to the Black River, and 
also falls within a SWQMA which prohibits winter spreading.  


 
The 20± acre field will generate on average, approximately 199 lb. of potentially tradable 
phosphorus. The proposed trade ratio to be applied will have an Uncertainty Factor 1:1, 
Equivalency Factor N/A, Downstream Trading Factor of 1.1:1. The proposed minimum 
trade ratio is 1.2:1 (Tradeable Phosphorus of 199/1.2 = 166) see table 4 for year by year 
credit generation. This WQT plan update will use the same SnapPlus Model as WQT plan 
WQT-2019-0006, because the field is in perennial vegetation and operating conditions will 
not change for this term. The last five years of the SnapPlus model will be used “2019-
2023”, and brought forward to “2024-2028”; i.e. 2019 will now be known as 2024 and so on.  
Tillage was used to prepare the seedbed for perennial vegetation in 2018, the following five 
years in perennial vegetation have no tillage, as such 2018 is not representative of the 
current conditions, and is not used for Phosphorus credit generation in WQT Plan #2.  


 
B. LOCATION OF AGRICULTURAL PROPERTY: The field we are proposing for this trade is 


located in the same HUC 12, but downstream of the Greenwood WWTF Outfall. Runoff from this 
field discharges into the Black River approximately 2600’ downstream of the WWTF Outfall, via 
an intermittent stream. The field is located in the N ½ of the SW ¼ of Section 8, T26N-R2W, 
Town of Eaton, and Clark County. Attachment A shows the drainage area’s HUC 12 map and 
Attachment B shows the aerial view of the farm and the location of the HUC 12 dividing line.  


 
C. EXISTING OPERATION: Wayne Riethmiller owns 350± acres, 90 acres of which he farms, 


the remainder of the tillable land is rented to a neighbor. The farm has been home to a milking 
herd of 25 cows plus associated dry cows, young stock and steers. Manure from the dairy herd 
was randomly applied to the crop land without the benefit of a nutrient management plan. The 
primary crop grown is grass hay and corn silage.  
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D. SOIL SAMPLING: 2018 Soil samples for the field in the trade were collected in accordance 
with UWEX Publication A2100. All soil samples were tested by the UW lab in Marshfield. 
Sampling procedure: fields are divided into approximately 5 acre sections; one composite sample 
is made for each section. The sample is comprised of not less than 10 cores taken in the 
traditional “W” pattern. Fields with multiple composite samples are averaged to create a single 
recommendation for that field. See Attachment C for results.  


 
E. CROPLAND: There are 90 acres farmed by Wayne, only 20± of those tillable acres will be 


included in this trade. The 20± acre field labeled as Wayne 1, was converted from silage 
production to permanent grass hay in 2018. The converted acres were harvested for corn silage in 
2016 and 2017.  


 
F. SnapPlus - MODELING: SnapPlus version 17.1 was used to generate the PTP under existing 


conditions. The existing conditions of the field in this trade were generated from notes taken 
during a conversation with Wayne and also the site visit to take soil samples.  
1. Previous 2 Years of Cropping History (2016-2017):  A comparison of the Cropland Data 


Layer from National Agriculture Statistics Service (CropScape) and cropping history from 
Wayne were made for 2016 and 2017. Both confirmed that the field was corn the past 2 years.  


2. Current Conditions To Be Projected: The nutrient applications, cropping and tillage data 
from 2016 and 2017 were projected out to 2023. 


3. Tillage: The field within this trade was moldboard plowed in 2016 and chisel plowed in 2017. 
4. Rotation: For this WQT plan the rotation of 2016 Corn Silage and 2017 Corn Silage were 


projected to 2023 as continuous Corn Silage.  
5. Credit Generation: The Phosphorus Credits that we will be claiming will be generated 


through, a perennial vegetative cover with a conservation easement. Perennial vegetation 
(hay) works to reduce Phosphorus runoff by trapping particulate Phosphorus, and also by no 
longer tilling the field which increases Phosphorus in runoff. Credit will also be generated by 
no longer spreading manure in the winter. Wayne sold his dairy herd in 2018 so he will no 
longer have dairy manure to spread on a daily basis.  


6. Nutrients: Manure was spread on a daily basis. Fields located in Section 17 (see Attachment 
D) received roughly 70 percent of the manure. The field in the trade received roughly 30 
percent of the manure and was reserved for spreading in the winter when the weather was too 
inclement to spread on fields in section 17.  


 
G. NUTRIENTS FROM MANURE: The farm, on average, had milked 25 cows and had 5 dry 


cows. For purposes of calculation: all cows will weigh 1400 pounds; replacement animals: 5 
calves up to 250 lb., and 15 heifers’ average weight 1000 lb; lactating cows and calves to 250 lb., 
100% manure collected as solid; heifers and dry cows 75% of manure collected as solid. Using 
UW Extension guidelines:  


• 1400 lb. Dairy Cow produces 148± lb. of manure per. day 
• 1400 lb. Dry Cow produces 115± lb. of manure per. day 
• 250 lb. Dairy Calf produces 21 ± lb. of manure per day  
• 1000 lb. Heifer produces 82± lb. of manure per day 
•  [(365 days x 148 lb. x 25/2000 lb.) + (365 days x 115 lb. x 5/2000 lb. x 75%) + 


(365 days x 21 lb. x 5/2000 lb.) + (365 days x 82 lb. x 15/2000 lb. x 75%)]. = 980 
Ton.  
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H. CROP PRODUCTION: Corn Production: The following nutrient application data was the 
standard for the corn crop. See Attachment C for specific field application data. The yield goal 
was 10-15 ton silage. Starter fertilizer and manure were applied to the corn crop in 2016 with no 
additional Nitrogen sources. Manure was the only nutrient application made to the corn crop in 
2017.  


• Commercial starter fertilizer 200 lb. per acre of  19-19-19 (2016 only) 
• 15± Ton. of manure, total analysis per acre using UW recommendations 30-45-


90, 2nd year nitrogen credit not taken.  
• Theoretical total application to the crop 58-83-130 pounds per acre, not 


including any N credits, (2016 only) 
• Theoretical crop removal in silage 140-65-145 pounds per acre (N requirement 


varies based upon soil and MRTN price ratio) 
 


I. POTENTIALLY TRADEABLE PHOSPHORUS UNDER PROJECTED 2016-2017 
MANAGEMENT (BASELINE) : SnapPlus Modeling version 17.1 was used to quantify 
Potentially Tradeable Phosphorus. SnapPlus was used to model the fields under projected 
management practices. The current management: crops and nutrient applications were modeled 
out to 2023 and extended out to 2028 to create a baseline to measure the effectiveness of 
conservation practices implemented to reduce phosphorus leaving the farm. The following 
Attachments were generated through the modeling process.  Attachment C includes the following 
SnapPlus reports: 
• Narrative and Crops Report 
• Soil Test Summary 
• Application Summary Report 
• Manure Tracking Report 
• Fields Data and 590 Assessment Plan 
• Producers Plan Report  
• Phosphorous Trade Report 


 
TABLE 1 – PTP Wayne Riethmiller Existing Conditions (Baseline) 


 
Farm Field Soil Series Soil 


Symbol 
Acres PTP 


2018 
PTP 


2019 
PTP 


2020 
PTP 


2021 
PTP 
2022 


PTP 
2023 


      2024 2025 2026 2027 2028 


Wayne Riethmiller wayne 1 FLAMBEAU FhB 20.4 230 182 236 185 270 210 
Total       20.4 230 182 236 185 270 210 
 
 


J. CREDIT GENERATION – CONVERSION TO PERENNIAL VEGETATION:   
After Water Quality Trading Plan WQT-2019-0006 was approved by the DNR and by the City of 
Greenwood, the farm installed or implemented the conservation practices listed in the following 
section. The City and Wayne Riethmiller entered into an agreement to maintain the conservation 
practices. The agricultural land will be used to generate Phosphorus Credits through reduction of 
tillage, installing perennial vegetation (hay), and no longer spreading manure in the winter. The 
perennial vegetation established as part of WQT-2019-0006 will remain for the following five 
year term. 
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1. Nutrient Management. Wayne 1, the field in this trade, tests high in Phosphorus and will be 
operated to draw down the Phosphorus level. This will be done by withholding nutrient 
applications and removing crops without replacing the Phosphorus. Phosphorus will be drawn 
down to the optimum level on the soil test, before Phosphorus containing fertilizers will be 
applied.  


2. Soil Sampling. Soil sampling will be conducted on a 4 year schedule to monitor the nutrients. 
The soil tests will be used to prescribe the proper fertilizer rate and composition. Fields will 
be divided into approximately 5 acre sections. One composite sample will be taken from each 
section and the sample will be comprised of not less than 10 cores taken in the traditional “W” 
pattern. Composite samples will be sent to AgSource Laboratories. Fields with multiple 
composite samples will be averaged to make recommendations. For a detailed description of 
the sampling procedure refer to UW Extension A2100. Soil samples were taken 11-4-2023 
to monitor drawdown of Phosphorus from the soil in Field Wayne 1. The adjusted 
average is 16 PPM Phosphorus down from 39 PPM Phosphorus in 2018. Attachment Q 


3. Cropping. The field was seeded to alfalfa/grass with a nurse crop in May of 2018; 2019 to 
the termination of the contract the field will remain in grass hay. 


4. Tillage: The field was prepared for planting by moldboard plowing with subsequent passes of 
a disc (2018).  The field will not be tilled again for the term of the contract unless, to repair a 
greater erosion risk.  


5. Seeding:  
• Soil preparation. The field was moldboard plowed to incorporate residue of the 


previous crop, and disked/cultivated to prepare a smooth seedbed.  
• Primary Seed Sample.  Mix and Rate, 18 lb. per acre:  


 
30% Alfalfa 


20% Fawn Tall Forage 
Fescue 


20% Timothy 


30% Brome Grass 


 
• Nurse Crop. A nurse crop was seeded with the grass mix as a conservation 


practice to reduce sediments leaving the field during establishment.  
 


• Seed Placement. Seed sown using grain drill / brillion type seeder.  
 


• Harvest. As appropriate to encourage dense growth, main upright plant growth, 
and remove nutrients trapped by grass, as hay.  


 
K. CREDIT ADJUSTMENT FOR PROPOSED ACTION: The remainder of the property 


containing field Wayne 1 has been in hay for an extended period (as indicated in CropScape since 
2009) and will need to be reseeded. The farmer plans to reseed the remainder of the property in 5 
acre increments, progressing to the west. To prepare the field for reseeding, each strip will be 
seeded to corn for a minimum of 1 year. Then seeded back into hay, therefore this process will 
negate a portion of the credit generated from field Wayne 1. SnapPlus was used to model one of 
these 5 acre strips, designated as field Wayne 2, to generate the Potentially Tradeable Phosphorus, 
which will then be deducted from the credit generated by field Wayne 1 on an annual basis. In 
summary the farm will be generating credit by reducing corn acres from 20± acres to only 15±.  
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1. SnapPlus - Modeling:  
• Previous 2 years grass hay 
• The field is modeled with a grassed filter strip to reduce the impact of reseeding. A 


buffer strip is maintained along West Eaton Rd and the first 30’ of field Wayne 1. 
The filter strip along Wayne 1 will not be fully functioning in 2018, so 2018 was 
modeled with no buffer strip.  


• 2018: Corn silage was modeled as a worst case scenario. The field was moldboard 
plowed and disked to prepare a seedbed. Commercial fertilizer 200 lb. of 19-19-19 
starter fertilizer was applied, consistent with past practice no additional nitrogen 
was applied.  


• 2019: Corn silage modeled as a worst case scenario. The field was chisel plowed 
and disked to prepare a seedbed. Commercial fertilizer 200 lb. of 19-19-19 starter 
fertilizer was applied, consistent with past practice, no additional nitrogen was 
applied. 


 
• 2020: The field was be seeded back down to hay with a nurse crop of oats. The 


field was moldboard plowed and disked to prepare a seedbed, and seeded with a 
drill or brillion.  
 


• 2022-2023, Alfalfa grass hay is established and harvested as hay.  
 
Note: 2024 and beyond the above system will be continued as needed to reseed 5 
acres at a time.  


• See Attachment J for SnapPlus map and reports  
• Producers Plan report  
• P Trade Report 
• Map of modeled strip 


 
 


TABLE 2 – 5 ac. RESEEDING 
 
Farm Field Soil Series Soil 


Symbol 
Acres PTP 


2018 
PTP 


2019 
PTP 


2020 
PTP 


2021 
PTP 


2022 
PTP 


2023 
      2024 2025 2026 2027 2028 
Wayne Riethmiller wayne 2 FLAMBEAU FhB 5.0 12 6 4 2 2 2 
Total       5 12 6 4 2 2 2 
 


2. Credit Deduction: The first strip was seeded back into hay in 2020 and the next strip seeded 
to corn in 2020 to continue the process. For the credit deduction we will add the deduction, 
for 2019 which would be 2nd  year corn to year 2020 which is the seeding year for hay, by 
doing this we can simulate the transition year going from one strip to another. This will 
simulate 5 acres being seeded back into hay and the next strip being seeded to corn.  


3. Credit Deduction Schedule: 
• 2018, 12 lb. 
• 2019 (2024), 6 lb. + 4 lb. =10 lb. to simulate reseeding the strip back into hay early. 
• 2020 (2025), 6 lb. +4 lb.=10 lb. the planned year to seed the first strip back to hay and 


rotate the next strip to corn.  
• 2021 (2026), 6 lb. +4 lb. =10 lb. to simulate reseeding the strip back into hay early. 
• 2022 (2027), 6 lb. +4 lb. =10 lb. the planned year to seed the 2nd strip back to hay and 


rotate the next strip to corn.  
• 2023 (2028), 6 lb. +4 lb. =10 lb. to simulate reseeding the strip back into hay early. 
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L. POTENTIALLY TRADEABLE PHOSPHORUS: Will be generated through a Conservation 


Easement which generates credit though a reduction of tillage and perennial vegetation (hay), 
which provides year round ground cover and phosphorus trapping abilities. The other practice 
that will generate PTP credit will be to no longer spread manure in the winter. The farm sold its 
dairy herd so the need to spread manure daily is has been removed. The following SnapPlus 
reports will be included in Attachment E to document the proposed operating conditions of field 
Wayne 1.  


• Narrative and Crops Report 
• Soil Test Summary 
• Application Summary Report 
• Manure Tracking Report 
• Fields Data and 590 Assessment Plan 
• Producers Plan Report  
• Phosphorus Trade Report 


 
TABLE 3 – PTP Perennial Vegetation 


 
Farm Field Soil Series Soil 


Symbol 
Acres PTP 


2018 
PTP 


2019 
PTP 


2020 
PTP 


2021 
PTP 


2022 
PTP 


2023 
      2024 2025 2026 2027 2028 
wayne riethmiller wayne 1 FLAMBEAU FhB 20.4 110 11 10 7 5 4 
Total    20.4 110 11 10 7 5 4 
 
 


M. PHOSPHORUS TRADE RATIOS: The Potentially Tradeable Phosphorus values generated 
through SnapPlus modeling do not reflect the trade ratio. The trade ratio is applied to determine 
the Phosphorus Credits available resulting from changes in management practices. Following are 
the trade ratio factors:   


• Delivery -  N/A Credit generator and user within same HUC 12  
• Downstream – 1.1:1 The runoff from this field discharges into the Black River 


approximately 2600’ downstream of the WWTF Outfall, via an intermittent stream     
See Attachment F 


• Equivalency - N/A for Phosphorus  
• Uncertainty – Conservation Easement, perennial vegetation for the term of the 


contract. 1:1 per. Appendix H Guidance for Implementing Water Quality Trading 
in WPDES Permits, 6/1/2020, Edition 2  


• Habitat Adjustment - N/A no habitat work 
 


      The sum of the Trade ratio factors yields a 1.1:1 ratio, however 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 Wayne Riethmiller and the City of Greenwood WWTF.  


 
N. REPORTING: 


 
(REFER TO ATTACHMENT I – OPERATION MAINTENANCE AND INSPECTION PLAN) 
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O. PHOSPHORUS CREDIT GENERATION: Credits are calculated as the difference between 
phosphorus lost under a baseline condition and phosphorus lost under practices 
installed/implemented to reduce phosphorus runoff. The credits were calculated on an annual 
basis. The table below shows the trade rates per year beginning in 2018 and extending to 2028. 
WQT Plan #2 is a continuation of perennial vegetation in field wayne 1. Phosphorus credits in 
years 2019-2023 will be used for years 2024-2028, i.e. 2019 will be the same as 2024 and so on, 
for WQT Plan #2.  


 
TABLE 4: TRADEABLE PHOSPHORUS 


 
Farm Field Soil Series Soil 


Symbol 
Acres PTP 


2018 
PTP 


2019 
PTP 


2020 
PTP 


2021 
PTP 


2022 
PTP 


2023 
      2024 2025 2026 2027 2028 
Past Practices PTP wayne 1 FLAMBEAU FhB 20.4 230 182 236 185 270 210 
Perennial Vegetation 
PTP 


wayne 1 FLAMBEAU FhB 20.4 110 11 10 7 5 4 


          120 171 226 178 265 206 
PTP Credit Deduction 
From Reseeding  


wayne 2 FLAMBEAU FhB 5.0 12 10 10 10 10 10 


Total PTP       20.4 108 161 216 168 255 196 
Total Credits  
w/1.2:1 trade ratio 


      20.4 90 134 180 140 212 163 


 
P. MANAGEMENT PRACTICE REGISTRATION: Submit the following to the DNR to register 


that the management practices have been installed:  
• Date of contract; The Water Quality Trading Agreement between Wayne Riethmiller 


and the City of Greenwood was signed 8-12-2019 and extends through next WPDES 
permit term of 7-01-2024 to 6-30-2029 


• Management Practice Registration form Attachment G 
• Date corrective measures have been completed (none) 
• Date of seeding filter strips (Spring 2018) 
• Date of 90% ground cover and photo verification (11-4-2019 See 2019 inspection, 


Attachment P) 
• 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. See 2019 inspection for description of seeding year failure, and photo 
verification of corrected condition.  
 


1. Monthly Reporting:  Each month the City 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. 


2. Annual Reporting: The City 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 site inspection has occurred 
• Brief summary of site inspection findings  
• Identification of noncompliance or failure to follow any of the terms or conditions of 


the trading plan that have not been previously reported 
• At least 1 photo of the perennial vegetation, indicating condition  
• A summary of credits used each month over the calendar year  
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3. Notification of Problems That Affect Credit Generation: The City shall notify the 
DNR within 7 days of becoming aware that the phosphorus reduction credits used by the 
City are not being generated as approved in the WQT plan. The City will work with the 
farmer to restore or correct the deficiency, and update the DNR on the progress.  
 


Q. DNR RIGHT OF ENTRY: Wayne Riethmiller grants to the DNR the Right to inspect the 
management practices throughout the term of the WQT plan for the purpose of verifying that the 
WQT plan is being implemented, with prior notification.  


 
R.  COMPLIANCE WITH THE WATER QUALITY TRADING CHECKLIST  


        This WQT Plan complies with the required content of a WQT Plan as outlined 
on Table 5, page 45 of Guidance for Implementing Water Quality Trading in                      
WPDES Permits, Guidance No: 3800-2020-01; Form 3400-208 is included as Attachment K. This 
WQT Plan falls under Credit Source Column (e) “credits obtained from a constructed project or 
implementation of a plan undertaken by the credit user for sources other than that covered by the 
credit users WPDES permit”.    


                    Below are listed the checklist questions, bold and underlined, with the answers following.  
 


• Permittee’s/credit user’s WPDES permit number:    No. WI 020249-10-0 
• Permittee’s/credit users contact information:   Kayla Schar, City Clerk 


201 S. Main Street 
Greenwood WI 54437 


          Phone 715-267-6205 
• Pollutant for which credit will be generated:     Phosphorus  
• Amount of Credits available from each location, 


 management practice, local government 
 unit when acting as broker:  See Table 4, page 7  


• Certification that the content of the trading 
 application is accurate and correct.      See Attachment L 


• Signature and date of signature of permittee’s/ credit 
users authorized representative:      See Attachment L 


• Location where credits will be generated:    See Attachment A and B  
• Identification of methods including management 


 practices that will be used to generate credits:   See Section J, page 3 
• Duration of agreement with each credit generator:   5 years with the provision of  


         extension, unless WPDES  
removes the phosphorus 
requirement  


• Schedule for installation/construction of each 
management practice:                                                                See Section J-3, page 4 


• Operation and Maintenance plan 
for each management practice,      See Attachment I 
          


• Date when credits become available for each   See Section O, page 7 
management practice:                                                                    


• Models used to derive the amount of credits:                                     SnapPlus, see Attachment C & E 
• The applicable trade ratio for each management 


 practice including supporting technical basis:   See section M, page 6 
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WATER QUALITY TRADING INSPECTION FORM 


FOR THE CITY OF GREENWOOD, Field Wayne 1, Wayne Riethmiller Farm 


LOCATION: THE NE 1/4 - SW ¼, SECTION 8, T.26N. – R.2W. 


Date:  11/13/2019 Inspector: _Ezra Gotham ______    Weather: __18°, Cloudy, Snowing  


Inspection Frequency (circle one):  Monthly  Quarterly  Semi-Annual    


Practice compliance (check appropriate box) 


Seeding year 


Photo taken     x    


Established perennial hay crop    x    


Filter strip  x      


Summary of findings: Field Wayne 1 looks good, grass is thick, appears to be predominantly timothy. 


Part of field Wayne 1 had drown out and was reseeded in the spring according to Wayne Riethmiller.   


____________________________________________________________________________________


___________________________________________________________________________________ 


Identification of Items of non-compliance: _Fields outside the WQT agreement were seeded to more 


than 5 acres of corn as modeled in the WQT plan, due to the delay of the WPDES permit and 


Agreement. 


____________________________________________________________________________________   


____________________________________________________________________________________


______________________________________________________ 


Corrective measures required: _Plant no more than 5 Acres of Corn silage in 2020. 


____________________________________________________________________________________


____________________________________________________________________________________


___________________________________________________________________________________ 


Notice of non-compliance to the DNR required: Yes: ________   No: ____X____ 


Phosphorus credits used by City (annual report only): _10.29 lb____(Revised  1-29-20)__________ ____ 


Phosphorus credits available (annual report only): ___123.71 LB____(Revised  1-29-20)_________ 


Phosphorus credits deductions for failed practice  


Field # Failed practice & reason Credit Deduction 


FIELD # 
WHERE 
PHOTO WAS 
TAKEN 


# OF 
PHOTOS 
TAKEN 


GENERAL CONDITION OF FIELD 


Wayne 1 2 See attached photos with notes 


Attachment P
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Looking South from the center of Field Wayne 1 


Looking East at the portion of field Wayne 1 reseeded in 2019.  This portion of the field was reseeded 


due to drown out according to Wayne Riethmiller. No harvest was made on this section of the field, the 


field conditions were too wet for harvest throughout the summer.  
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Soil Analysis


Laboratory Sample #


Information Sheet #


Submitted For:


EZRA GOTHAM


24406 CTH F


NEW AUBURN, WI  54757


Date Received: Date Processed:


12/08/2023


Submitted By:


24406 County Highway F


New Auburn, WI  54757-5346


BN06005


CT74680 - CT74689


12/07/2023


EZRA GOTHAM


715493


County:


Acres:


Plow Depth:


Soil Name:


Field:


Irrigated:


Tiled:


No 


No


State:


Lab ID:


WI Yield


 Goal
Cropping Sequence  Nutrient Needs Fertilizer Credits


- per acre - --------- lbs/a --------- --- lbs/a ----


130


     N           P2O5        K2O


Grass, hay 4  55.00  225.00  0.00


21


7


Clark


Flambeau


WAYNE_1


Map Unit:


WISCONSIN NUTRIENT RECOMMENDATIONS7103-22 to 7103-26


Legume N


Sample


 No.


Buffer   


pH


O.M.


%


K


ppm


60-69


 Lime 


Ca


ppm


Mn


ppm


Zn  


ppm


SO4-S


ppm


DensityB 


ppm


Mg


ppm


P


ppm


Soil


 pH


Est


CEC


Text


Code %K  %Ca  %Mg Tot %  %H 


% Base Saturation


 LABORATORY ANALYSIS


1 2 6.4 3.3 15 64 0.91 7.1


2 2 6.5 3.2 34 91 0.94 7.2


3 2 6.4 3.2 44 83 0.89 7.2


4 2 6.1 2.6 17 66 0.91 7.1


5 2 6.0 3.2 16 71 0.90 7.1


Adjusted Avg:  75163.16.3


Phosphorus


Potassium


Optimum


Low


LowVery Low Optimum High Very High ExcessiveMedium


INTERPRETATION


There is no lime recommendation for this rotation. Please see Additional Information below.


ADDITIONAL INFORMATION


● If a legume crop preceeds the first crop listed on the sample submission form, N credits should be subtracted from the N recommendation


for the first crop listed. See Chapter 9 in UWEX Publication A2809 for more details.


● If manure, biosolids, septage or other waste materials have been applied to this field, be sure to take nutrient credits and adjust fertilizer


rate. See Chapter 9 in UWEX Publication A2809 for more details.


● Recommended rates are the total amount of nutrients to apply (N-P-K), including starter fertilizer.


● A lime recommendation is calculated only when soil pH is more than 0.2 units below the optimum pH. Starter fertilizer (e.g. 10 + 20 + 20 lbs


N + P205 + K2O/a) is advisable for row crops on soils slow to warm in the spring.


● A soil nitrate test may better estimate actual corn N needs. If conservative tillage leaves more than 50% residue cover when corn follows


after corn, add an additional 30 N lb/a.


DISCLAIMER: Data and information in this report are intended solely for the individual(s) for whom samples were submitted. Reproduction of this report must be in its 


entirety. Levels listed are guidelines only. Data was reported based on standard laboratory procedures and deviations. Page 3 of 3
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PATTI  SUDA ATTACHMENTS: 


A. HUC 12 Map 


B. Patti Suda Farm Map 


C. SnapPlus Reports, Existing Conditions  


D. Farm Discharge Point  


E. SnapPlus Reports, Proposed Conditions  


F. Management Practice Registration Form  


G. DNR Trade Ratio Calculation  


H. Operation and Maintenance Manual  


I. Water Quality Trading Checklist 


J. Certification of Section C-3 of the Water Quality Trading Plan 


K. 2019 Inspection 


L. 2023 Current Soil Test 
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C-3 TRADING PARTNER:  PATTI  SUDA  
 


A. EXECUTIVE SUMMARY:   
We propose to continue Phosphorus trading on two fields owned by Patti Suda. The farm was 
acquired in 2018, it was formerly part of a larger dairy farm. Field Patti 1 & 2 were rented out for 
row crop production for 2016 and 2017. The fields used for this trade tested excessively high in 
Phosphorous from past manure applications, but have fairly low PTP under current management 
because the fields were set up to be farmed on the contour, when they were part of the dairy farm.  
Field Patti 1 & 2 will be converted from row crop production to a conservation easement in 
perennial vegetation, harvested for hay. The remainder of the farm is currently established in 
grass hay, which makes it ineligible for this water quality trade because no credit can be 
generated from it. Fields will remain in hay production for the term of the contract.  
Field Patti 1 & 2 will generate on average approximately 75 lb. of PTP per year. The 
proposed trade ratio to be applied will have an Uncertainty factor of 1:1, Equivalency 
Factor N/A, Downstream Trading Factor of 1.1:1. The proposed minimum trade ratio is 
1.2:1 (PTP of 75± /1.2= 63± lb. of tradeable Phosphorous) see table 3 for year by year credit 
generation. This WQT plan update will use the same SnapPlus Model as WQT plan WQT-
2019-0006, because the field is in perennial vegetation and operating conditions will not 
change for this term. The last five years of the SnapPlus model will be used “2019-2023”, 
and brought forward to “2024-2028”; i.e. 2019 will now be known as 2024 and so on. Tillage 
was used to prepare the seedbed for perennial vegetation in 2018, the following five years in 
perennial vegetation have no tillage, as such 2018 is not representative of the current 
conditions, and is not used for Phosphorus credit generation in WQT Plan #2.  


 
B. LOCATION OF AGRICULTURAL PROPERTY: The farm generating phosphorus credits is 


located upstream of the City of Greenwood’s outfall, in the same HUC 12 watershed, but runoff from 
the farm discharges into the Black River through an intermittent stream approximately 1000’ 
downstream of the WWTF Outfall (see Attachment D for discharge location). Attachment A 
shows the drainage area’s HUC 12 map with the Suda Farm highlighted. The fields are located in the 
W ½ of the SE ¼, of Section 33, T27N-R2W, Town of Werner, Clark County. Please refer to 
Attachment B for locations of fields Patti 1, Patti 2.  
 


C. EXISTING OPERATION (2016-2017): Field Patti 1 and Patti 2 were part of a dairy farm owned 
by Walter Hribar, they tested excessively high in phosphorous from historical over application of 
manure and made good candidates for a Water Quality Trade. The land was rented out for row crop 
production: Patti 1 was seeded to soybeans in 2016 and 2017, field Patti 2 was seeded to corn in 2016, 
and soybeans in 2017. The crops grown in 2016 were determined based upon the Cropland Data 
Layer from National Agriculture Statistics Service (CropScape); the crop grown in 2017 was 
verified by the remaining stubble at the time of soil sampling. The remainder of the tillable land 
had been in hay for 2016 and 2017 and was not included this trade because no credit can be generated 
from it.  


 
D. SOIL SAMPLING: Soil samples for fields Patti 1 & 2, were collected in April of 2018, refer to 


Attachment B for field map. Soil samples for the fields in the trade were collected in accordance 
with UWEX Publication A2100. All soil samples were tested by the UW lab in Marshfield. 
Sampling procedure: fields were divided into approximately 5 acre sections; one composite 
sample was made for each section. The sample was comprised of not less than 10 cores taken in 
the traditional “W” pattern. Fields with multiple composite samples were averaged to create a 
single recommendation for that field. See Attachment C for results.  
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E. CROPLAND: There are approximately 54 total tillable acres on the farm; Field Patti 1 is 17 
acres, Field Patti 2 is 7 acres, they were converted from row crops to permanent hay in 2018. The 
remaining 30 ± acres of tillable land is in hay production.  


 
F. SnapPlus - MODELING: SnapPlus version 17.1 was used to generate baseline PTP under 


existing conditions. The existing conditions of fields (2016-2017) in this trade were generated by 
observing site conditions at the time of soil sampling and using standard farming practices of the 
area. Nutrient application was based on removal of nutrients contained in the grain. The owners 
were unable to obtain and provide crop input information from the renters for 2016 or 2017. So 
conservative estimates were made. 
1. Previous 2 Years of Cropping History (2016-2017):  A comparison of the Cropland Data 


Layer from National Agriculture Statistics Service (CropScape) and the crop residue at the 
time of soil sampling were used to determine cropping history. Field Patti 1 was seeded to 
soybeans in 2016 and 2017, field Patti 2 was seeded to corn in 2016, and soybeans in 2017.   


2. Current Conditions To Be Projected: Nutrient applications, cropping and tillage data from 
2016 and 2017 were projected out to 2023. 


3. Tillage: The fields within this trade were modeled as being chisel plowed and disked to 
prepare the seedbed for corn and soybeans. 


4. Rotation: For the purposes of this WQT plan the rotation from 2016 and 2017 was projected 
out to 2023 and then extended to 2028. Field Patti 1 will be continuous soybeans and field 
Patti 2 will be in a Corn grain -Soybean rotation.  


5. Credit Generation: The Phosphorous Credits that we will be claiming will be generated, by 
perennial vegetative cover. Perennial vegetation (hay) works to reduce Phosphorous runoff by 
trapping particulate Phosphorus, and also by no longer tilling the field which increases 
Phosphorous in runoff.  


6. Nutrients: There will be no nutrients from manure modeled because there is not a record 
from 2016 or 2017 of any applications. Commercial fertilizer will be the only nutrient source 
modeled. The farm fields that were rented for row crop production had nutrient applications 
based upon nutrient removal in the grain or standard rates which would be consistent with the 
practice of short term cash rent. Short term cash renters often apply nutrients without the 
benefit of a soil test, or apply the same fertilizer rate and blend on multiple farms to simplify 
the process of ordering and application.: Corn grain removes 0.38 lb. of Phosphorous and 0.29 
lb. of potassium per bushel of grain at 15.5% moisture and 10 lb. of sulfur per 150 bu. 
Soybeans remove 0.80 lb. of Phosphorous and 1.4 lb. of potassium per bushel of grain at 13% 
moisture, and 0.18 lb. per bu. sulfur.   


 
1. Soybeans @ 46 bu. per ac.  


• (46 bu.x0.80=37 lb.). phosphorous applied as 80 lb. of 18-46-0 (DAP)) 
• (46 bu.x1.4=64.4 lb.). potassium applied as 107 lb. of 0-0-60 (Potash) 
• 50 lb. of Ammonium sulfate (AMS) standard practice of farmers, soybeans remove 


0.18 lb. per bu. of sulfur but yield response is not reliable.  
2. Corn @ 151 bu. per ac. standard dry fertilizer corn starter 9-20-30 @ a common rate used 


by farmers of 250 lb. per acre, which would supply: (9% x 250 lb.=22.5 lb. Nitrogen), 
(20% x 250 lb.=50 lb. Phosphorous), (30% x 250 lb.=75 lb. Potassium) 


• (151 bu. x 0.38=57 lb.). phosphorous required, applied 50 lb. 
• (151bu. x 0.29=44 lb.). potassium required, applied 75 lb. 
• 50 lb. of ammonium sulfate (AMS) @ 21-0-0-24s=12 lb. sulfur applied and  


10.5 lb. Nitrogen 
• 140 lb. nitrogen recommendation: (22.5 lb. in starter fertilizer + 10.5 lb. applied in 


AMS + (225 lb. urea x 46% nitrogen=103.5 lb.)=137 lb. applied  
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G. EXISTING ROW CROP PRODUCTION (2016-2017):  
1. Corn Production with a yield goal of 151-170 bu. per acre.  Nutrient applications are 


based on the low end of the range. The seedbed for plating corn was prepared by spring 
chisel plowing and disking. The following nutrient application data is standard for corn. 
See Attachment C for specific field application data.  


• Commercial starter fertilizer 250 lb. per acre of  9-20-30  
• Sidedress application 50 lb. of ammonium sulfate and 225 lb. urea  
• total application to the crop 137-50-75, not including N credit from soybeans  


2. Soybean Production with a yield goal of 46-55 bu. per acre. Nutrient application was 
based on the low end of the range. The seedbed for plating soybeans was prepared by 
spring chisel plowing and disking. It was not evident that the soybeans were drilled or 
planted in 30” rows, so they were modeled in 15”-20” rows which reduces the PTP for the 
farm by approximately 10lb. per year from 30” rows.  The following nutrient application 
data is the standard for soybean production. See Attachment C for specific field 
application data.  


• 80 lb. DAP 18-46-0 = 14-37-0 pounds per acre 
• 50 lb. AMS 21-0-0-24s=11-0-0-12s pounds per acre 
• 107 lb. Potash 0-0-60 = 0-0-64 pounds per acre 
• Theoretical total application to the crop 25-37-64 pounds per acre 


 
H. POTENTIAL TRADEABLE PHOSPHORUS UNDER ROW CROP PRODUCTION 


(BASELINE): SnapPlus Modeling was used to quantify Potentially Tradeable Phosphorus. 
SnapPlus was used to model the fields under row crop production to generate a baseline PTP. The 
crop and nutrient applications were modeled to 2023 and extended to 2028 to create a baseline to 
measure the effectiveness of conservation practices implemented to reduce phosphorus leaving 
the farm. The following Attachments were generated through the modeling process.  Attachment 
C includes the following SnapPlus reports: 
• Narrative and Crops Report 
• Soil Test Summary 
• Application Summary Report 
• Fields Data and 590 Assessment Plan 
• Producers Plan Report  
• Phosphorous Trade Report 


 
TABLE 1 – Patti Suda Row Crop Conditions (BASELINE) 


 
Farm Field Soil Series Soil 


Symbol 
Acres PTP 


2018 
PTP 


2019 
PTP 


2020 
PTP 


2021 
PTP 


2022 
PTP 


2023 
      2024 2025 2026 2027 2028 
PATTI SUDA PATTY1 FLAMBEAU FhB 16.6 66 66 66 66 65 65 
PATTI SUDA PATTY2 FLAMBEAU FhB 6.7 26 15 26 15 26 15 
Total PTP       


 
92 81 92 81 92 80 
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I. CREDIT GENERATION – UNDER PERENNIAL VEGETATION:   
After Water Quality Trading Plan WQT-2019-0006 was approved by the DNR and by the City of 
Greenwood, the farm installed or implemented the conservation practices listed in the following 
section. The City and Patti Suda entered into an agreement to maintain the conservation  
practices. The agricultural land is used to generate Phosphorus Credits through reduction of 
tillage and installing perennial vegetation (hay). The perennial vegetation was installed in 2018 as 
part of WQT-2019-006 and will remain for the following term, under WQT Plan #2. 
 
1. Nutrient Management. Field Patti 1 and Patti 2 tested high in Phosphorous and will be 


operated to draw down the Phosphorus level. This will be done by withholding nutrient 
applications and removing crops without replacing the Phosphorus. Phosphorus will be drawn 
down to the optimum level on the soil test, before Phosphorous containing fertilizers will be 
applied.  


2. Soil Sampling. Soil sampling will be conducted on a 4 year schedule to monitor the nutrients. 
The soil tests will be used to prescribe the proper fertilizer rate and composition. Fields will 
be divided into approximately 5 acre sections. One composite sample will be taken from each 
section and the sample will be comprised of not less than 10 cores taken in the traditional “W” 
pattern. Composite samples will be sent to the AgSource Laboratories. Fields with multiple 
composite samples will be averaged to make the recommendations. For a detailed description 
of the sampling procedure refer to UW Extension A2100. Soil samples were taken 11-4-
2023 to monitor drawdown of Phosphorus from the soil, field Patti 1 average is 18 PPM 
phosphorus down from 63 PPM, field Patti 2 adjusted average phosphorus is 85 PPM 
down from 120 PPM phosphorus in 2018 testing.  See attachment L for current soil test  


3. Cropping. The fields were seeded to alfalfa/grass with an oat nurse crop in 2018; 2019 to the 
termination of the contract the field will remain in grass hay. 


4. Tillage: The field was prepared for planting by a single pass of a vertical tillage tool, at a 
depth of approximately 1 ½”.  The field will not be tilled again for the term of the contract 
unless, to repair a greater erosion risk.  


5. Seeding:  
• Soil preparation. The field was prepared for planting by a single pass of a vertical 


tillage tool at a depth of approximately 1 ½”. 
• Primary Seed Sample.  Mix and Rate, 18 lb. per acre:  


 
20% Alfalfa 


30% Fescue 


20% Timothy 


30% Orchard Grass 


 
• Nurse Crop. 1 bushel per acre of oats was seeded with the grass mix as a 


conservation practice to reduce sediments leaving the field during establishment. 
Oats are a cool season annual grass that provide ground cover.  
 


• Seed Placement. Seed was sown by broad casting with a sufficient amount of 
fertilizer to obtain the desired spread pattern through a fertilizer spreader. Upon 
final seed placement a single pass was made with a roller. 


• Harvest. As appropriate to encourage dense growth, main upright plant growth, 
and remove nutrients trapped by grass, as hay.  


 
J. POTENTIALLY TRADEABLE PHOSPHORUS – PERENNIAL VEGETATION: Will be 


generated through a Conservation Easement (contract) which generates credit though a reduction 
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of tillage and perennial vegetation (hay), which provides year round ground cover and 
phosphorous trapping abilities. The following SnapPlus reports are included in Attachment E to 
document the proposed operating conditions of the fields.  


• Narrative and Crops Report 
• Soil Test Summary 
• Application Summary Report 
• Fields Data and 590 Assessment Plan 
• Producers Plan Report  
• Phosphorous Trade Report 


 
 


TABLE 2 – PTP Perennial Vegetation  
 


Farm Field Soil Series Soil 
Symbol 


Acres PTP 
2018 


PTP 
2019 


PTP 
2020 


PTP 
2021 


PTP 
2022 


PTP 
2023 


      2024 2025 2026 2027 2028 
PATTI SUDA PATTY1 FLAMBEAU FhB 16.6 23 8 7 5 4 4 
PATTI SUDA PATTY2 FLAMBEAU FhB 6.7 11 6 5 4 4 3 
Total PTP       


 
34 14 12 9 8 7 


 
 


K. PHOSPHORUS TRADE RATIOS: The Potentially Tradeable Phosphorus values generated 
through SnapPlus modeling do not reflect the trade ratios. The trade ratio is applied to determine 
the Phosphorus Credits available resulting from changes in management practices. Following are 
the trade ratio factors:   


• Delivery -  N/A Credit generator and user within same HUC 12  
• Downstream – 1.1:1 The runoff from this field discharges into the Black River 


approximately 1000’ downstream of the WWTF Outfall, via an intermittent stream     
See Attachment D 


• Equivalency - N/A for Phosphorus  
• Uncertainty – Conservation Easement, perennial vegetation for the term of the 


contract. 1:1 per. Appendix H, of Guidance for implementing Water Quality 
Trading in WPDES Permits, 6/1/2020, Edition 2 


• Habitat Adjustment - N/A no habitat work 
 


      The sum of the Trade ratio factors yields a 1.1:1 ratio, however 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 Patti Suda and the City of Greenwood WWTF.  


 
L. REPORTING: 


 
(REFER TO ATTACHMENT H – OPERATION, MAINTENANCE AND INSPECTION PLAN) 


 
M. PHOSPHORUS CREDIT GENERATION: Credits are calculated as the difference between 


phosphorus lost under baseline practices (row crop production) and phosphorus lost under the 
proposed practices (perennial vegetation). The credits are calculated on an annual basis. The table 
below shows the trade rates per year beginning in 2018 and extending to 2028. Credits available 
in 2018 upon successful establishment of perennial vegetation (hay).   
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TABLE 3: TRADEABLE PHOSPHORUS 
 


 
 
 


N. MANAGEMENT PRACTICE REGISTRATION: Submit the following to the DNR to register 
that the management practices have been installed (2018):  


• Date of contract The Water Quality Trading Agreement was signed 8/13/2019 and 
extends through the next permit term of 7-1-2024 to 6-30-2029 


• Management Practice Registration form Attachment F 
• Date corrective measures have been completed (none) 
• Date of 90% ground cover and photo verification (See Attachment K for photo) 


verification).  
• 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. (none) 


1. Monthly Reporting:  Each month the City 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. 


2. Annual Reporting: The City 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 site inspection has occurred 
• Brief summary of site inspection findings  
• Identification of noncompliance or failure to follow any of the terms or conditions of 


the trading plan that have not been previously reported 
• At least 1 photo of the perennial vegetation, indicating condition  
• A summary of credits used each month over the calendar year  


3. Notification of Problems That Affect Credit Generation: The City shall notify the 
DNR within 7 days of becoming aware that the phosphorus reduction credits used by the 
city are not being generated as approved in the WQT plan. The city will work with the 
farmer to restore or correct the deficiency, and update the DNR on the progress.  


 
O. DNR RIGHT OF ENTRY: Patti Suda grants to the DNR the Right to inspect the management 


practices throughout the term of the WQT plan for the purpose of verifying that the WQT plan is 
being implemented, with prior notification.   


 
 
 
 
 


 


  Soil Series Soil 
Symbol 


Acres PTP 
2018 


PTP 
2019 


PTP 
2020 


PTP 
2021 


PTP 
2022 


PTP 
2023 


     2024 2025 2026 2027 2028 
Past Practices PTP FLAMBEAU FhB 23.3 92 81 92 81 92 80 
Perennial 
Vegetation PTP 


FLAMBEAU FhB 23.3 34 14 12 9 8 7 


Total PTP FLAMBEAU FhB 23.3 58 67 80 72 84 73 
Total Credits w/1.2:1 
trade ratio 


    23.3 48 56 67 60 70 61 
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P. COMPLIANCE WITH THE WATER QUALITY TRADING CHECKLIST  
       This WQT Plan complies with the required content of a WQT Plan as outlined in the checklist   
        located on Table 5, page 45 of Guidance for Implementing Water Quality Trading Plans, Guidance  
                   No: 3800-2020-05; Form 3400-208 is included as Attachment I. This WQT Plan falls under Credit  
                   Source Column (e) “credits obtained from a constructed project or implementation of a plan  
                   undertaken by the  credit user for sources other than that covered by the credit users WPDES permit”.  
                   Below are listed the checklist questions, bold and underlined, with the answers following.  
 


• Permittee’s/credit user’s WPDES permit number:    No. WI 020249-09 
• Permittee’s/credit users contact information:   Kayla Schar, City Clerk 


201 S. Main Street 
Greenwood WI 54437 


          Phone 715-267-6205 
 
 


• Pollutant for which credit will be generated:     Phosphorus  
• Amount of Credits available from each location, 


 management practice, local government 
 unit when acting as broker:  See Table 3, page 6 
 
  


• Certification that the content of the trading 
 application is accurate and correct.      See Attachment J 


• Signature and date of signature of permittee’s/ credit 
users authorized representative:      See Attachment J 


• Location where credits will be generated:    See Attachment A and B  
• Identification of methods including management 


 practices that will be used to generate credits:   See Section I, page 4 
• Duration of agreement with each credit generator:   5 years with the provision of  


         extension, unless WPDES  
removes the phosphorous 
requirement  


• Schedule for installation/construction of each 
management practice:                                                                See Section I, page 4 


• Operation and Maintenance plan 
for each management practice,      See Attachment H 
          


• Date when credits become available for each   See Section M, Page 5 
management practice:                                                                    


• Models used to derive the amount of credits:                                     SnapPlus, see Attachment C & E 
• The applicable trade ratio for each management 


 practice including supporting technical basis:   See section K, page 5 
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WATER QUALITY TRADING INSPECTION FORM 


FOR THE CITY OF GREENWOOD, Patti Suda Farm 


LOCATION: THE W1/2 - SE ¼, SECTION 33, T.27N. – R.2W. 


Date: 11-13-19___ Inspector: _Ezra Gotham______________    Weather: 18° cloudy__ 


Inspection Frequency (circle one):  Monthly  Quarterly  Semi-Annual    


Practice compliance (check appropriate box) 


Seeding year 


Photo taken    x     


Established perennial hay             x       


Summary of findings: Field Patti 1 & Patti 2 have Grass, Clover, and Alfalfa present. The stand is 


primarily grass, although not as dense as would be expected, possible winter kill from winter of 2018-


2019. A late hay cutting was taken, the fields show little regrowth for winter protection. The 


concentrated flow channels in the field are well established with grass and appear to be in good 


condition.    


____________________________________________________________________________________


____________________________________________________________________________________ 


Identification of Items of non-compliance: 


____________________________________________________________________________________


____________________________________________________________________________________


____________________________________________________________________________________ 


Corrective measures required: _ 


_No corrective measures at this time, the grass stand should improve with time and will be reevaluated 


at the with the next inspection 


__________________________________________________________________________________ 


Notice of non-compliance to the DNR required: Yes: ________   No: __X______ 


Phosphorus credits used by City (annual report only): ____56 lb.____(Revised  1-27-20)_____________ 


Phosphorus credits available (annual report only): ________0 lb.   (Revised 1-27-20)__         __________ 


Phosphorus credits deductions for failed practice  


Field # Failed practice & reason Credit Deduction 


FIELD # 
WHERE 
PHOTO WAS 
TAKEN 


# OF 
PHOTOS 
TAKEN 


GENERAL CONDITION OF FIELD 


Patti 1 & 2 2 See attached photo with notes 
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Field Patti 2, looking down the concentrated flow channel 


Field Patti 1, Looking east from the center of the field. 
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Soil Analysis


Laboratory Sample #


Information Sheet #


Submitted For:


EZRA GOTHAM


24406 CTH F


NEW AUBURN, WI  54757


Date Received: Date Processed:


12/08/2023


Submitted By:


24406 County Highway F


New Auburn, WI  54757-5346


BN06005


CT74680 - CT74689


12/07/2023


EZRA GOTHAM


715493


County:


Acres:


Plow Depth:


Soil Name:


Field:


Irrigated:


Tiled:


No 


No


State:


Lab ID:


WI Yield


 Goal
Cropping Sequence  Nutrient Needs Fertilizer Credits


- per acre - --------- lbs/a --------- --- lbs/a ----


130


     N           P2O5        K2O


Grass, hay 4  55.00  195.00  0.00


17


7


Clark


Flambeau


PATTI_1


Map Unit:


WISCONSIN NUTRIENT RECOMMENDATIONS7103-17 to 7103-19


Legume N


Sample


 No.


Buffer   


pH


O.M.


%


K


ppm


60-69


 Lime 


Ca


ppm


Mn


ppm


Zn  


ppm


SO4-S


ppm


DensityB 


ppm


Mg


ppm


P


ppm


Soil


 pH


Est


CEC


Text


Code %K  %Ca  %Mg Tot %  %H 


% Base Saturation


 LABORATORY ANALYSIS


1 2 6.3 2.8 19 125           0.87 7.3  


2 2 6.4 3.2 16 111           0.88 7.1  


3 2 6.4 3.5 35 146           0.87 7.2  


Adjusted Avg:  127183.26.4


     


Phosphorus


Potassium


Optimum


Optimum


LowVery Low Optimum High Very High ExcessiveMedium


INTERPRETATION


There is no lime recommendation for this rotation. Please see Additional Information below.


ADDITIONAL INFORMATION


● If a legume crop preceeds the first crop listed on the sample submission form, N credits should be subtracted from the N recommendation 


for the first crop listed. See Chapter 9 in UWEX Publication A2809 for more details.


● If manure, biosolids, septage or other waste materials have been applied to this field, be sure to take nutrient credits and adjust fertilizer 


rate. See Chapter 9 in UWEX Publication A2809 for more details.


● Recommended rates are the total amount of nutrients to apply (N-P-K), including starter fertilizer.


● A lime recommendation is calculated only when soil pH is more than 0.2 units below the optimum pH. Starter fertilizer (e.g. 10 + 20 + 20 lbs 


N + P205 + K2O/a) is advisable for row crops on soils slow to warm in the spring.


● A soil nitrate test may better estimate actual corn N needs. If conservative tillage leaves more than 50% residue cover when corn follows 


after corn, add an additional 30 N lb/a.


DISCLAIMER: Data and information in this report are intended solely for the individual(s) for whom samples were submitted. Reproduction of this report must be in its 


entirety. Levels listed are guidelines only. Data was reported based on standard laboratory procedures and deviations. Page 1 of 3
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Soil Analysis


Laboratory Sample #


Information Sheet #


Submitted For:


EZRA GOTHAM


24406 CTH F


NEW AUBURN, WI  54757


Date Received: Date Processed:


12/08/2023


Submitted By:


24406 County Highway F


New Auburn, WI  54757-5346


BN06005


CT74680 - CT74689


12/07/2023


EZRA GOTHAM


715493


County:


Acres:


Plow Depth:


Soil Name:


Field:


Irrigated:


Tiled:


No 


No


State:


Lab ID:


WI Yield


 Goal
Cropping Sequence  Nutrient Needs Fertilizer Credits


- per acre - --------- lbs/a --------- --- lbs/a ----


130


     N           P2O5        K2O


Grass, hay 4  0.00  100.00  0.00


7


7


Clark


Humbird


PATTI_2


Map Unit:


WISCONSIN NUTRIENT RECOMMENDATIONS7103-20 to 7103-21


Legume N


Sample


 No.


Buffer   


pH


O.M.


%


K


ppm


60-69


 Lime 


Ca


ppm


Mn


ppm


Zn  


ppm


SO4-S


ppm


DensityB 


ppm


Mg


ppm


P


ppm


Soil


 pH


Est


CEC


Text


Code %K  %Ca  %Mg Tot %  %H 


% Base Saturation


 LABORATORY ANALYSIS


1 2 6.4 3.1 129 144           0.96 7.4  


2 2 6.2 3.4 41 141           0.81 7.2  


Excessive


Adjusted Avg:  143853.36.3


     


Phosphorus


Potassium High


LowVery Low Optimum High Very High ExcessiveMedium


INTERPRETATION


There is no lime recommendation for this rotation. Please see Additional Information below.


ADDITIONAL INFORMATION


● At least one map unit for the soil has a different interpretation for soil group and/or soil yield potential. The interpretations presented are 


based on the interpretation of the majority of the map units. For more detailed information about individual map units see: SnapPlus nutrient 


management software or https://snapplus.wisc.edu/planning/soil-details/.


● If a legume crop preceeds the first crop listed on the sample submission form, N credits should be subtracted from the N recommendation 


for the first crop listed. See Chapter 9 in UWEX Publication A2809 for more details.


● If manure, biosolids, septage or other waste materials have been applied to this field, be sure to take nutrient credits and adjust fertilizer 


rate. See Chapter 9 in UWEX Publication A2809 for more details.


● Recommended rates are the total amount of nutrients to apply (N-P-K), including starter fertilizer.


● A lime recommendation is calculated only when soil pH is more than 0.2 units below the optimum pH. Starter fertilizer (e.g. 10 + 20 + 20 lbs 


N + P205 + K2O/a) is advisable for row crops on soils slow to warm in the spring.


● A soil nitrate test may better estimate actual corn N needs. If conservative tillage leaves more than 50% residue cover when corn follows 


after corn, add an additional 30 N lb/a.


DISCLAIMER: Data and information in this report are intended solely for the individual(s) for whom samples were submitted. Reproduction of this report must be in its 


entirety. Levels listed are guidelines only. Data was reported based on standard laboratory procedures and deviations. Page 2 of 3
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