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Permit Fact Sheet 
General Information 
Permit Number WI-0021008-11-0

Permittee Name 
and Address 

CITY OF COLUMBUS

105 North Dickason Boulevard, Columbus, WI 53925 

Permitted Facility 
Name and Address 

Columbus Wastewater Treatment Facility

537 RIVER ROAD, COLUMBUS, WISCONSIN (NWQ, NWQ, SEC 19, T10N, R13E, DODGE 
COUNTY) 

Permit Term  01, 2026 to  30, 2031 

Discharge Location West bank of Crawfish River, ½ mile downstream of Hwy 16/60 bridge. NW ¼ of NW ¼, 
Section 19, T10N R13E 

Receiving Water Crawfish River in Lower Crawfish River Watershed of Upper Rock River Basin in Dodge 
County 

Stream Flow (Q7,10) 9.4 cfs

Stream 
Classification 

Warm Water Sport Fish (WWSF), non-public water supply

Discharge Type Existing, Continuous 

Annual Average 
Design Flow 
(MGD) 

1.26 MGD

Industrial or 
Commercial 
Contributors 

Metalcraft of Mayville, EK Machine, Enerpac, G.D. Roberts and Co., Inc. and American 
Packaging Corp.  

Plant Classification A1 - Suspended Growth Processes; B - Solids Separation; C - Biological Solids/Sludges; P -
Total Phosphorus; D - Disinfection; L - Laboratory; SS - Sanitary Sewage Collection System 

Approved 
Pretreatment 
Program? 

N/A 

Facility Description 
The City of Columbus operates a wastewater treatment plant that serves a population of approximately 5500 residents 
with multiple industrial contributors. Columbus also treats wastewater from the Elba Sanitary District and the Village of 
Fall River as satellite collection systems. The facility consists of activated sludge treatment preceded by primary screening 
and grit removal, followed by secondary clarifiers, tertiary sand filters, chlorine disinfection and dechlorination, and post 
aeration. Treated effluent is discharged via outfall 010 to the Crawfish River on a continuous basis at an average 1 MGD. 
Sludge that is produced is aerobically digested, thickened by belt press with polymer, and stored on-site as cake prior to 
land application on Department approved sites.  

An approved blending system is in place to handle high influent flow conditions. When influent flows peak during high 
precipitation events, the portion of the flow rate in excess of 5 MGD is diverted into blending tanks, which are repurposed 
aeration basin tanks that are otherwise unused during normal operations. Blended flow receives grit removal, primary 
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clarification in the blending tank, and bypasses the aeration basins, final clarifiers, and tertiary filtration, recombining with 
fully treated effluent and receiving disinfection and cascade aeration prior to discharge to the Crawfish River. 

An additional in-plant flow diversion defined as an Other Bypass occurs at the tertiary sand filtration unit during high 
flow conditions. When flow from the secondary clarifiers exceeds approximately 1.2 MGD, effluent from the secondary 
clarifiers will overflow a weir structure prior to the sand filters and be directed around the sand filters, recombining with 
tertiary treated effluent prior to disinfection, dichlorination, and post-aeration at the cascade steps prior to discharge at 
outfall 010.  Effluent flow will be upgraded and more represented after completion of the flow meter upgrade to include a 
flow meter after disinfection.  

Substantial Compliance Determination 
Enforcement during previous permit term included a Notice of Noncompliance (NON) issued December 2024 regarding a 
sanitary sewer overflow (SSO) forcemain break in the Crawfish River and an NON issued August 2025 regarding effluent 
limit violations associated with blending that occurred in summer 2024.  

After a desktop review of all discharge monitoring reports, compliance schedule items, and inspection site visits on 
9/8/2023 and 8/17/2025, the facility has been found to be in substantial compliance with their current permit. Compliance 
determination made by Jordan Main on 8/17/2025. 

Sample Point Descriptions 
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 0.99 MGD 
(August 2020 – December 2025 
Average)  

Influent: 24-Hr flow proportional composite sampler located after 
the Huber screen. Influent flow is measured by magnetic flow meter 
at the same location.  

106 1.12 MGD 

(August 2020 – December 2025 
Average when outfall was in use) 

BLENDING: Sample point for reporting blended flow during high 
flow events. Blended flow volume and duration is measured 
by flow totalizer after diversion from the influent wet 
well. Wastewater flow bypasses the aeration basins, final clarifiers, 
and tertiary filtration and then receives disinfection prior to 
discharge The permittee shall notify the Department when blending 
occurs. See “Blending” requirements in the Standard Requirements 
section of the permit.   

107 N/A – New Sample Point In-Plant Diversion OTHER BYPASS: Sample point for reporting 
flow which bypasses the tertiary sand filter prior to disinfection. 

103 Field Blank: Collect the mercury field blank using standard 
sampling handling procedure. 

010 0.95 MGD 

(August 2020 – December 2025 
Average) 

Effluent: 24-Hr flow proportional composite sampler located after 
disinfection. Grab samples collected at the cascade aeration steps 
prior to discharge to the Crawfish River.  

008 201 Dry US Tons  
(2025 Permit Application)  

Aerobically digested, belt filter press thickened, Cake, Class B. 
Representative sludge composite samples shall be collected from 
the storage building. 

009 N/A – No liquid sludge distributed Aerobically digested, Liquid, Class B. Representative composite 
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Sample Point Designation 

Sample 
Point 
Number 

Discharge Flow, Units, and 
Averaging Period 

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

sample of the liquid sludge to be land applied shall be collected 
from land application vehicles. This outfall is included as a 
contingency outfall and sampling is only required if land 
application of liquid sludge will occur. 

Permit Requirements 

1 Influent – Monitoring Requirements 

1.1 Sample Point Number: 701- INFLUENT
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 Flow 
Prop Comp 

 

Suspended Solids, 
Total 

 mg/L 3/Week 24-Hr Flow 
Prop Comp 

 

Mercury, Total 
Recoverable 

 ng/L Quarterly Grab See Mercury section.

1.1.1 Changes from Previous Permit: 
Influent limitations and monitoring requirements were evaluated for this permit term and no changes were required in this 
permit section.  

1.1.2 Explanation of Limits and Monitoring Requirements 
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.  Mercury influent sampling is required at the same sample 
frequency of effluent sampling along with the in-plant mercury blank. 

2 In-plant - Monitoring and Limitations 

2.1 Sample Point Number: 106- BLENDING 
Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Flow Rate  MGD Per 
Occurrence 

Continuous  
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Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units

Sample 
Frequency

Sample 
Type

Notes 

Time hours Daily Calculated Report the total duration of 
blending within a given day 
(12:00am - 11:59pm) in 
which blending occurs. See 
Blending Flow permit 
section. 

2.1.1 Changes from Previous Permit: 
In-plant limitations and monitoring requirements were evaluated for this permit term and the following changes were 
made from the previous permit. See additional explanation of limits under “Explanation of Limits and Monitoring 
Requirements” below. 

Flow Rate: Sample Frequency and Type have been updated to reflect the standard language for permittees with approved 
blending.  

2.1.2 Explanation of Limits and Monitoring Requirements 
Effluent monitoring during is required at outfall 010 as defined in the permit during blending operations. Effluent limits 
effective at 010 remain effective when blending occurs.  

2.2 Sample Point Number: 107- OTHER BYPASS 

Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Flow Rate MGD Per 
Occurrence

Continuous Monitoring and reporting to 
begin per the Other Bypass 
Reporting compliance 
schedule.  

Start flow measurement at 
the commencement of 
bypass operations. Report 
flow in daily increments 
until operation ends and 
report daily bypass flow on 
the eDMR. See “Other 
Bypass Requirements” 
permit section.  
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Time Hours Per 
Occurrence

Calculated Monitoring and reporting to 
begin per the Other Bypass 
Reporting compliance 
schedule.  

Start flow measurement at 
the commencement of 
bypass operations. Report 
the total duration of ‘Other 
Bypass’ within a given day 
(12:00am – 11:59pm) in 
which the other bypass 
occurs. See “Other Bypass 
Requirements” permit 
section.  

2.2.1 Changes from Previous Permit: 
This sample point was added to reflect the existence of an Other Bypass around the tertiary sand filters during wet 
weather events.  

2.2.2 Explanation of Limits and Monitoring Requirements 
Flow Rate and Time Monitoring: The physical bypass point diverting flow around the tertiary sand filters has existed 
since the original plant construction in 1984, including a physical weir structure at which flows exceeding the design 
capacity of the sand filters are diverted automatically. The permit is being updated to require reporting of Other Bypass in 
accordance with s. NR 205.07(1)(u)3, Wis. Adm. Code. A schedule is included to allow for operational review and 
potential addition of monitoring equipment or calculation with a design-based value to facilitate representative monitoring 
of volume and duration for Other Bypass flow.  

2.3 Sample Point Number: 103- GENERAL PLANT 
Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units

Sample 
Frequency

Sample 
Type

Notes

Mercury, Total 
Recoverable

 ng/L Quarterly Blank See Mercury section.

2.3.1 Changes from Previous Permit: 
In-plant limitations and monitoring requirements were evaluated for this permit term and no changes were required in this 
permit section.  

2.3.2 Explanation of Limits and Monitoring Requirements 
Mercury Field Blank- Monitoring is included in the permit pursuant to s. NR 106.145, Wis. Adm. Code. Field blanks 
must meet the requirements under s. NR 106.145(9) and (10), Wis. Adm. Code. The permittee shall collect a mercury 
field blank for each set of mercury samples (a set of samples may include a combination of influent, effluent or other 
samples all collected on the same day). Field blanks are required to verify a sample has not been contaminated during 
collection, transportation or analysis.
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3 Surface Water - Monitoring and Limitations 

3.1 Sample Point Number: 010- Effluent 
Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes

Flow Rate  MGD Daily Continuous Monitoring required per the 
Effluent Flow Meter 
compliance schedule.  

BOD5, Total Weekly Avg 24 mg/L 3/Week 24-Hr Flow 
Prop Comp 

November - April 

BOD5, Total Weekly Avg 12 mg/L 3/Week 24-Hr Flow 
Prop Comp 

May - October

BOD5, Total Monthly Avg 24 mg/L 3/Week 24-Hr Flow 
Prop Comp 

November - April 

BOD5, Total Monthly Avg 12 mg/L 3/Week 24-Hr Flow 
Prop Comp 

May - October

BOD5, Total Weekly Avg 250 lbs/day 3/Week Calculated November - April 

BOD5, Total Weekly Avg 130 lbs/day 3/Week Calculated May - October

Suspended Solids, 
Total 

Weekly Avg 24 mg/L 3/Week 24-Hr Flow 
Prop Comp 

November - April 

Suspended Solids, 
Total 

Weekly Avg 12 mg/L 3/Week 24-Hr Flow 
Prop Comp 

May - October

Suspended Solids, 
Total

Monthly Avg 24 mg/L 3/Week 24-Hr Flow 
Prop Comp 

November - April 

Suspended Solids, 
Total

Monthly Avg 12 mg/L 3/Week 24-Hr Flow 
Prop Comp 

May - October

Suspended Solids, 
Total 

Weekly Avg 167 lbs/day 3/Week Calculated November - April 

Suspended Solids, 
Total 

Weekly Avg 83.4 lbs/day 3/Week Calculated May - October

Suspended Solids, 
Total 

Monthly Avg 168 lbs/day 3/Week Calculated January, March, May, July, 
August, October, and 
December 

Suspended Solids, 
Total 

Monthly Avg 191 lbs/day 3/Week Calculated February 

Suspended Solids, 
Total 

Monthly Avg 175 lbs/day 3/Week Calculated April, June, September, and 
November 
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Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units

Sample 
Frequency

Sample 
Type

Notes 

pH Field Daily Max 9.0 su 5/Week Grab

pH Field Daily Min 6.0 su 5/Week Grab

Dissolved Oxygen Daily Min 6.0 mg/L 5/Week Grab

Nitrogen, Ammonia 
(NH3-N) Total

Daily Max 11 mg/L 3/Week 24-Hr Flow 
Prop Comp 

 

Nitrogen, Ammonia 
(NH3-N) Total 

Weekly Avg 9.0 mg/L 3/Week 24-Hr Flow 
Prop Comp 

April

Nitrogen, Ammonia 
(NH3-N) Total

Weekly Avg 8.1 mg/L 3/Week 24-Hr Flow 
Prop Comp 

May - September

Nitrogen, Ammonia 
(NH3-N) Total 

Weekly Avg 11 mg/L 3/Week 24-Hr Flow 
Prop Comp 

October - March

Nitrogen, Ammonia 
(NH3-N) Total 

Monthly Avg 6.0 mg/L 3/Week 24-Hr Flow 
Prop Comp 

April 

Nitrogen, Ammonia 
(NH3-N) Total 

Monthly Avg 6.4 mg/L 3/Week 24-Hr Flow 
Prop Comp 

May - September

Nitrogen, Ammonia 
(NH3-N) Total 

Monthly Avg 9.7 mg/L 3/Week 24-Hr Flow 
Prop Comp 

October - March

E. coli Geometric 
Mean - 
Monthly 

126 #/100 ml Weekly Grab Limit effective May -
September. 

E. coli % Exceedance 10 Percent Monthly Calculated Limit effective May -
September. See the E. Coli 
Percent Limit section. Enter 
the result in the DMR on 
the last day of the month. 

Chlorine, Total 
Residual 

Daily Max 38 ug/L 5/Week Grab Limit effective May -
September. 

Chlorine, Total 
Residual 

Monthly Avg 13 ug/L 5/Week Grab Limit effective May -
September. 

Chlorine, Total 
Residual 

Weekly Avg 13 ug/L 5/Week Grab Limit effective May -
September. 

Chloride  mg/L Monthly 24-Hr Flow 
Prop Comp 

Monitoring in 2029 only.

Mercury, Total 
Recoverable 

 ng/L Quarterly Grab See Mercury section.

PFOS  ng/L 1/ 2 Months Grab Monitoring only. See 
PFOS/PFOA Minimization 
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Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units

Sample 
Frequency

Sample 
Type

Notes 

Plan Determination of Need 
schedule. 

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

Phosphorus, Total Monthly Avg 1.0 mg/L 3/Week 24-Hr Flow 
Prop Comp 

Effective upon reissuance 
and this limit will be 
retained beyond the 
effective date of the final 
limits as it represents a 
minimum control level.  

Phosphorus, Total lbs/day 3/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 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 0.075 mg/L Monthly Calculated Compliance with the six-
month average limit is 
evaluated at the end of each 
six-month period on June 
30 & Dec. 31 

WQT Computed 
Compliance (TP) 

6-Month Avg 0.79 lbs/day Monthly Calculated Report the WQT TP 
Computed Compliance 
value using Equation 3b. in 
the Water Quality Trading 
(WQT) section.  
Compliance with the six-
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Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units

Sample 
Frequency

Sample 
Type

Notes 

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

WQT Credits Used 
(TP) 

Annual Total 244 lbs/day Monthly Calculated The sum of total monthly 
credits used may not exceed 
Table 2 values listed in the 
permit. 2026-2030. 

WQT Credits Used 
(TP)

Annual Total 232.5 lbs/day Monthly Calculated The sum of total monthly 
credits used may not exceed 
Table 2 values listed in the 
permit. 2031 

Phosphorus, Total Monthly Avg 12.81 lbs/day 3/Week Calculated January.  

Phosphorus, Total Monthly Avg 17.0 lbs/day 3/Week Calculated February 

Phosphorus, Total Monthly Avg 15.44 lbs/day 3/Week Calculated March

Phosphorus, Total Monthly Avg 12.07 lbs/day 3/Week Calculated April 

Phosphorus, Total Monthly Avg 10.96 lbs/day 3/Week Calculated May 

Phosphorus, Total Monthly Avg 10.85 lbs/day 3/Week Calculated June 

Phosphorus, Total Monthly Avg 11.63 lbs/day 3/Week Calculated July

Phosphorus, Total Monthly Avg 13.38 lbs/day 3/Week Calculated August

Phosphorus, Total Monthly Avg 14.12 lbs/day 3/Week Calculated September 

Phosphorus, Total Monthly Avg 13.37 lbs/day 3/Week Calculated October 

Phosphorus, Total Monthly Avg 13.22 lbs/day 3/Week Calculated November 

Phosphorus, Total Monthly Avg 11.35 lbs/day 3/Week Calculated December

Temperature 
Maximum 

 deg F Daily Continuous Monitoring in 2029 only.

Nitrogen, Total 
Kjeldahl 

 mg/L Quarterly 24-Hr Flow 
Prop Comp 

 

Nitrogen, Nitrite + 
Nitrate Total 

 mg/L Quarterly 24-Hr Flow 
Prop Comp 

 

Nitrogen, Total  mg/L Quarterly Calculated Total Nitrogen shall be 
calculated as the sum of 
reported values for Total 
Kjeldahl Nitrogen and 
Total Nitrite + Nitrate 
Nitrogen. 
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Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units

Sample 
Frequency

Sample 
Type

Notes 

Acute WET TUa See Listed 
Qtr(s) 

24-Hr Flow 
Prop Comp 

See WET section.

Chronic WET Monthly Avg 2.2 TUc See Listed 
Qtr(s) 

24-Hr Flow 
Prop Comp 

See WET section. 

3.1.1 Changes from Previous Permit 
Effluent limitations and monitoring requirements were evaluated for this permit term and the following changes were 
made from the previous permit. See additional explanation of limits under “Explanation of Limits and Monitoring 
Requirements” below.  

 Flow Rate: Effluent flow reporting for outfall 010 will be reported from the flow meter upstream of the tertiary sand 
filters until the completion of the included compliance schedule. After the compliance schedule is complete, following 
the installation of a representative effluent flow meter, the effluent flow at 010 will be reported from the new final 
effluent flow meter.  

 Ammonia- Daily max limits updated. Weekly average limits in October to March updated. 

 Chlorine- Sampling frequency for chlorine increased to 5/week the minimum standard frequency for chlorine.  

 Chloride- Sampling year updated and sampling frequency reduced to monthly based on data from previous permit 
term. 

 PFOS and PFOA– Monthly monitoring is included in the permit in accordance with s. NR 106.98(2)(b), Wis. Adm. 
Code. 

 TP- TMDL Limits updated to reflect changes in TMDL allocations for Columbus, see WQBEL. 

 WQT- Parameters and reporting requirements updated to meet the standard WQT permit reporting requirements.  

 Temperature- Updated to daily and continuous to reflect that the permittee has a continuous temperature probe. 
Monitoring only required in 2029. 

3.1.2 Explanation of Limits and Monitoring Requirements 
Detailed discussions of limits and monitoring requirements can be found in the attached water quality-based effluent 
limits (WQBEL) memo dated 11/17/2025. 

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. Sampling frequency for chlorine was increased to 5/week, the minimum sampling frequency for permittees 
using chlorine because the permittee has a dosing protocol that allows reduced sampling from the standard of daily. 
Chloride sampling has been reduced to monthly because the data from the previous permit term shows the permittee only 
needs 11 sample points. Other parameters were evaluated and found to be at the appropriate sampling frequency. 

***add why staying at the minimum 

Effluent Flow Location: An In-line magnetic flow meter located immediately upstream of the tertiary sand filters was 
previously used to report the volume of fully treated effluent flow discharged to Outfall 010. A schedule has been 
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included for the installation of a final effluent flow meter to measure the fully treated, total effluent volume discharged to 
comply with s. NR 108.06(4)(b), 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 major municipal dischargers with an average flow rate greater than 1 MGD but less than 5 MGD, at a 
minimum sample effluent once every two-months for PFOS and PFOA pursuant s. NR 106.98(2)(b), Wis. Adm. Code. 

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. 

TMDL - A total maximum daily load (TMDL) was developed for the Rock River Basin 
to determine the maximum amounts of phosphorus and sediment that can be discharged to protect and improve water 
quality. The Rock River Basin’s TMDL was approved by the Environmental Protection Agency 
(EPA) on September 28, 2011. These final effluent limits were derived from and comply with the applicable water quality 
criterion and is consistent with the assumptions and requirements of the EPA-approved wasteload allocation (WLA) for 
the Rock River. The entire report can be found at: https://dnr.wisconsin.gov/topic/TMDLs/RockRiver/index.html. The 
proposed permit includes limitations and requirements necessary to implement the recommendations of the TMDL.  

 Suspended Solids, Total: The TMDL mass limits are in addition to the concentration limit for suspended solids. 
The approved total suspended solids TMDL limits for this permittee are expressed as weekly average and 
monthly average effluent limits and were already effective during the previous permit term.  

 Phosphorus: Wasteload allocations specified in TMDLs are expressed as WQBELs (water quality based effluent 
limits). The WLA-derived WQBELs are consistent with the assumptions and requirements of the approved Rock 
River TMDL. The approved total phosphorus TMDL limits for this permittee are expressed as monthly average 
effluent limits and were already effective during the previous permit term. These limits have been further reduced 
to account for point source credit generation pursuant to a water quality trading agreement with the Town of 
Beloit Wastewater Treatment Facility. 

Phosphorus – Phosphorus requirements are based on the Phosphorus Rules that became effective December 1, 2010 as 
detailed in NR 102 Water Quality Standards and NR 217 Effluent Standards and Limitations for Phosphorus. Chapter NR 
217 of the Wis. Adm. Code addresses point source dischargers of phosphorus to surface waters.  Currently in NR 217 
Wis. Adm. Code there are two methods used to determine if a phosphorus limit is needed: a technology based effluent 
limit (TBEL) and a water quality based effluent limit (WQBEL). Based on the size and classification of the stream, the 
water quality criteria for the Crawfish River is 0.075 mg/L.  In this case, the WQBEL is 0.225 mg/L (monthly average), 
0.075 mg/L & 0.79 lbs/day (6-month average).  For the reasons explained in the April 30, 2012 paper entitled 
‘Justification for Use of Monthly, Growing Season and Annual Average Periods for Expression of WPDES Permit Limits 
for Phosphorus Discharges in Wisconsin’, WDNR has determined that it is impracticable to express the phosphorus 
WQBEL for the permittee as a maximum daily, weekly or monthly value. The final effluent limit for phosphorus is 
expressed as a six-month average. It is also expressed as a monthly average equal to three times the derived WQBEL 
(which equates to 0.225 mg/L). This final effluent limit was derived from and complies with the applicable water quality 
criterion.  A phosphorus concentration limit is necessary to prevent backsliding during the term of the permit. The MCL 
limit of 1.0 mg/L will be retained in the permit. 

The wastewater treatment facility is not able to meet the WQBEL.  This permit authorizes the use of trading as a tool to 
demonstrate compliance with the phosphorus WQBELs. This permit includes terms and conditions related to the Water 
Quality Trading Plan (WQT-2025-0021) or approved amendments thereof. The total ‘WQT TP Credits’ available are 
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designated in the approved WQT Plan. The WQT Plan proposes to utilize buffer strips and cover crops on agriculture 
fields, conservation cover, and a grassed waterway. The WQT Plan proposes the generation of 244 lbs/yr of phosphorus 
credits for the next five years. 

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

 

4 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/Dis
posed (Dry 
Tons/Year) 

008 B Cake Aerobic 
Digestion 

Fecal 
Coliform 

Injection 201 

009 B Liquid Aerobic 
Digestion 

Fecal 
Coliform 

Injection n/a 

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

If yes, special monitoring and recycling conditions will be included in the permit to track any potential 
problems in landapplying sludge from this facility 

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. 

4.1 Sample Point Number: 008- SLUDGE
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  
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Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units

Sample 
Frequency

Sample 
Type

Notes 

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  

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 2027.

PCB Total Dry Wt High Quality 10 mg/kg Once Composite Once in 2027.

PFOA + PFOS  ug/kg Annual Calculated Report the sum of PFOA 
and PFOS. 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. 

4.1.1 Changes from Previous Permit: 
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Sludge limitations and monitoring requirements were evaluated for this permit term and the following changes were made 
from the previous permit. See additional explanation of limits under “Explanation of Limits and Monitoring 
Requirements” below. 

PCB – Sampling year updated 

PFAS –Monitoring is required annually pursuant to s. NR 204.06(2)(b)9, Wis. Adm. Code. 

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

PFAS- The presence and fate of PFAS in municipal and industrial sludges is an emerging public health concern. EPA has 
developed a draft risk assessment to determine future land application rates and released this risk assessment in January of 
2025. The department is evaluating this new information. Until a decision is made, the “Interim Strategy for Land 
Application of Biosolids and Industrial Sludges Containing PFAS” should be followed 

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 this WPDES permit pursuant to ss. NR 
214.18(5)(b) and NR 204.06(2)(b)9, Wis. Adm. Code. 

4.2 Sample Point Number: 009- Liquid Sludge 
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  
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Monitoring Requirements and Limitations

Parameter Limit Type Limit and 
Units

Sample 
Frequency

Sample 
Type

Notes 

Selenium Dry Wt Ceiling 100 mg/kg Annual Composite 

Selenium Dry Wt High Quality 100 mg/kg Annual Composite 

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 2027.

PCB Total Dry Wt High Quality 10 mg/kg Once Composite Once in 2027. 

PFOA + PFOS  ug/kg Annual Calculated Report the sum of PFOA 
and PFOS. 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. 

4.2.1 Changes from Previous Permit: 
Sludge limitations and monitoring requirements were evaluated for this permit term and the following changes were made 
from the previous permit. See additional explanation of limits under “Explanation of Limits and Monitoring 
Requirements” below. 

Sampling outfall added to allow for distribution or land application of liquid sludge as a contingency, if normal operations 
do not allow the production of cake sludge and distribution from Outfall 008. 

PFAS –Monitoring is required annually pursuant to s. NR 204.06(2)(b)9, Wis. Adm. Code. 

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

PFAS- The presence and fate of PFAS in municipal and industrial sludges is an emerging public health concern. EPA has 
developed a draft risk assessment to determine future land application rates and released this risk assessment in January of 
2025. The department is evaluating this new information. Until a decision is made, the “Interim Strategy for Land 
Application of Biosolids and Industrial Sludges Containing PFAS” should be followed 

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 this WPDES permit pursuant to ss. NR 
214.18(5)(b) and NR 204.06(2)(b)9, Wis. Adm. Code. 

5 Schedules 

5.1 Effluent Flow Meter 
Required Action Due Date 

Submit Progress Report: Conduct a facility review and submit a progress report in preparation to 
install a representative final effluent flow meter capturing the total daily discharged volume on a 
continuous basis, including blended, bypassed, and recirculated flows prior to discharge to the 
receiving body. 

12/31/2026

Submit Plans and Specifications: Submit plans and specifications for Department approval of a 
representative final effluent flow meter capturing the total daily discharged volume on a continuous 
basis, including blended, bypassed, and recirculated flows prior to discharge to the receiving body.  

Upon reissuance and until the Achieve Compliance date, the existing flow meter upstream of the 
tertiary sand filters will be used for eDMR reporting of Flow Rate as required in table 3.1 of the 
permit.  

06/30/2027

Complete Installation: Complete installation of the approved flow meter. 06/30/2028

Achieve Compliance: The permittee shall begin monitoring and reporting Flow Rate for Sample 
Point 010 – Effluent on eDMRs as required in table 3.1 of the permit using the approved final 
effluent flow meter.  

07/01/2028

5.1.1 Explanation of Schedule 
A schedule has been included to provide time for plan submittal, review, and approval of a final effluent flow meter to 
comply with s. NR 108.06(4)(b), Wis. Adm. Code. Until schedule completion and installation of a representative final 
effluent flow meter, the flow meter located upstream of the tertiary sand filters (historically used to report effluent flow in 
previous permit terms) will continue to be used for eDMR reporting at Outfall 010.  

5.2 Other Bypass Volume and Duration 
Required Action Due Date 

Action Plan: Submit an action plan for review and approval to monitor the duration and volume of 
wastewater routed around the tertiary treatment process. Actions may include installation of 
additional monitoring equipment, flow measurement, or propose a representative calculation based on 
design values.  

If construction to the existing treatment plant or additional monitoring equipment is necessary, the 
permittee shall submit plans and specifications for Department approval prior to initiating 

12/31/2026
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construction.

Initiate Actions: Initiate identified actions as approved.  06/30/2027

Complete Actions: Complete identified actions as approved.  12/31/2027

Achieve Compliance: The permittee shall begin monitoring and reporting Volume and Time for 
Sample Point 107 – Other Bypass on eDMRs using the approved method. 

01/01/2028

5.2.1 Explanation of Schedule 
A schedule has been included to provide time for operational review, proposal, and department approval of a 
representative monitoring or calculation method for the duration and volume of wastewater routed around the 
tertiary treatment process for Outfall 107 - Other Bypass.  

5.3 Annual Water Quality Trading Report 
As specified in the Permit, the permitee shall submit annual water quality trading reports in accordance with the following 
schedule. 

Required Action Due Date

Submit 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;   

Results 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. 

01/31/2027

Annual WQT Report #2: Submit an annual WQT report that shall cover the previous year. 01/31/2028

Annual WQT Report #3: Submit an annual WQT report that shall cover the previous year. 01/31/2029

Annual WQT Report #4: Submit an annual WQT report that shall cover the previous year. 01/31/2030

Annual WQT Report #5: Submit the 4th 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.  

01/31/2031

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. 

5.3.1 Explanation of Schedule 
Reports are required that include the following information:  



Page 18 of 20 

• Verification that site inspections occurred;  

• Results of site inspection findings;  

• Identification of noncompliance or failure to implement any terms or conditions of the permit or trading plan that 
have not been reported in discharge monitoring reports; 

• Any applicable notices of termination or management practice registration; and  

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

5.4 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.  

7/1/2027

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.  

7/1/2028

5.4.1  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. 
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If the department determines that a minimization plan is needed, the permit will be modified or revoked/reissued to 
include additional requirements. 

 

5.5 Land Application Management Plan 
A management plan is required for the land application system. 

Required Action Due Date

Land Application Management Plan Submittal: Submit an update to the management plan to optimize 
the land application system performance and demonstrate compliance with ch. NR 204, Wis. Adm. 
Code, by the Due Date. This management plan shall 1) specify information on pretreatment processes 
(if any); 2) identify land application sites; 3) describe site limitations; 4) address vegetative cover 
management and removal; 5) specify availability of storage; 6) describe the type of transporting and 
spreading vehicle(s); 7) specify monitoring procedures; 8) track site loading; 9) address contingency 
plans for adverse weather and odor/nuisance abatement; and 10) include any other pertinent 
information. Once approved, all landspreading activities shall be conducted in accordance with the 
plan.  Any changes to the plan must be approved by the Department prior to implementing the 
changes. 

12/31/2028

5.5.1 Explanation of Schedule 
An up-to-date Land Application Management Plan is required that documents how the permittee will manage the land 
application of biosolids consistent with ch. NR 204, Wis. Adm. Code. 

 

Other Comments 
None 

Attachments 
Water Quality Based Effluent Limits dated 11/17/2025 

Water Quality Trading Plan Approval Letter dated 11/10/2025 

Water Quality Trading Plan dated 10/31/2025 

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

Prepared By:  

Jennifer Jerich, Wastewater Specialist 

Date: 5/20/2026 

Date amended post Fact Check:  
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Date amended post Public Notice:  

 



DATE: 11/17/2025
 
TO: Jennifer Jerich  SCR  
 
FROM: Nicole Krueger  SER   
 
SUBJECT: Water Quality-Based Effluent Limitations for the Columbus Wastewater Treatment Facility 
   WPDES Permit No. WI-0021008-10 
 
This is in response to your request for an evaluation of the need for water quality-based effluent 
limitations (WQBELs) using chapters NR 102, 104, 105, 106, 207, 210, 212, and 217 of the Wisconsin 
Administrative Code (where applicable) for the discharge from the Columbus Wastewater Treatment 
Facility in Dodge County. This municipal wastewater treatment facility (WWTF) discharges to Crawfish 
River, located in the Lower Crawfish River Watershed in the Upper Rock River Basin. This discharge is 
included in the Rock River Total Maximum Daily Load (TMDL) as approved by EPA on 09/28/2011. 
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 010: 

Parameter 
Daily 

Maximum 
Daily 

Minimum 
Weekly 
Average 

 Monthly 
Average 

Six-Month 
Average 

Footnotes 

Flow Rate      1,2 
BOD5  
  May  October 
 
  November  April  

    
12 mg/L 

130 lbs/day 
24 mg/L 

250 lbs/day 

 
12 mg/L 

 
24 mg/L 

 1,3 

TSS 
  May  October 
  November  April  
  TMDL 

    
12 mg/L 
24 mg/L 

See Table 

 
12 mg/L 
24 mg/L 
See Table 

 1,3,4 

pH 9.0 s.u. 6.0 s.u.    1 
Dissolved Oxygen  6.0 mg/L    1 
Ammonia Nitrogen 
  April 
  May  September 
  October  March 

 
11 mg/L 
11 mg/L 
11 mg/L 

  
9.0 mg/L 
8.1 mg/L 
11 mg/L 

 
6.0 mg/L 
6.4 mg/L 
9.7 mg/L 

 3 

E. coli 
  May  September 

    126#/100 mL 
 geometric mean 

 1,5 

Residual Chlorine  g/L  g/L  g/L  1,3 
Chloride   1,6 
Mercury   1,2 
PFOS and PFOA   7 
Phosphorus 
  TBEL 
  s. NR 217.13 WQBEL 
 
  TMDL 

  
1.0 mg/L 

0.225 mg/L 
 

See Table

 
 

0.075 mg/L 
0.79 lbs/day 

4,8 

Temperature    1,2 

State of WisconsinState of WisconsinCORRESPONDENCE/MEMORANDUM 
State of WisconsinCORRESPONDENCE/MEMOR 



Parameter 
Daily 

Maximum 
Daily 

Minimum 
Weekly 
Average 

 Monthly 
Average 

Six-Month 
Average 

Footnotes 

TKN, Nitrite+Nitrate, 
and Total Nitrogen 

   9 

Acute WET      10,11 
Chronic WET    2.2 TUc  10,11 

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. Additional phosphorus and TSS mass limitations are required in accordance with the waste load 

allocations specified in the Rock River TMDL. 
 

Month 
TSS Weekly 

Average Limit 
lbs/day 

TSS Monthly 
Average Limit 

lbs/day 

TP Monthly 
Average Limit 

lbs/day 
January 167 168 12.81 

February 167 191 17.00 
March 167 168 15.44 
April 167 175 12.07 
May 83.4 168 10.96 
June 83.4 175 10.85 
July 83.4 168 11.63 

August 83.4 168 13.38 
September 83.4 175 14.12 

October 83.4 168 13.37 
November 167 175 13.22 
December 167 168 11.35 

 
5. Additional limit: No more than 10 percent of E. coli bacteria samples collected in any calendar 

month may exceed 410 count/100 mL. 
6. Monitoring at a frequency to ensure that 11 samples are available at the next permit issuance.  
7. PFOS and PFOA monitoring is recommended at a frequency of once every two months in 

accordance with s. NR 106.98(2), Wis. Adm. Code. 
8. Columbus is complying with the s. NR 217.13, Wis. Adm. Code phosphorus limits through water 

quality trading. The monthly average phosphorus limit is a technology-based limit which acts as 
an end of pipe minimum control level (MCL). 

9. As recommended in the Department's October 1, 2019, Guidance for Total Nitrogen Monitoring 
in Wastewater Permits, quarterly total nitrogen monitoring is recommended for all municipal 
major permittees. Sections 283.37(5) and 283.55(1)(e), Wis. Stats, and ss. NR 200.065(1)(g) and 
NR 200.065(1)(h), Wis. Adm. Codes, provide the authority to request this monitoring during the 
permit term. Total Nitrogen is the sum of nitrate (NO3), nitrite (NO2), and total Kjeldahl nitrogen 
(TKN) (all expressed as N). 

10. Annual acute and chronic WET testing is recommended. The Instream Waste Concentration 
(IWC) to assess chronic test results is 45%. 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%. The primary control 
water used in chronic WET tests conducted on Outfall 010 shall be a grab sample collected from 
the Crawfish River.  



11. 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. Testing 
should continue after the permit expiration date (until the permit is reissued). 

 
Please consult the attached report for details regarding the above recommendations. If there are any 
questions or comments, please contact Nicole Krueger at Nicole.Krueger@wisconsin.gov or Diane Figiel 
at Diane Figiel@wisconsin.gov. 
  
Attachments (3)  Narrative, Thermal Table, & Map  
 
E-cc: Jordan Main, Wastewater Engineer  SCR/Fitchburg 
 Lisa Creegan, Regional Wastewater Supervisor  SCR/Fitchburg 
 Diane Figiel, Water Resources Engineer  WY/3  
 Nate Willis, Wastewater Engineer  WY/3 
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Water Quality-Based Effluent Limitations for 
The Columbus Wastewater Treatment Facility 

 
WPDES Permit No. WI-0021008-10 

 
Prepared by: Nicole Krueger 

 
PART 1  BACKGROUND INFORMATION 

 
Facility Description  
The City of Columbus operates a wastewater treatment plant that serves a population of approximately 
5000 residents with 5 industrial contributors. Columbus also treats wastewater from the Elba Sanitary 
District and the Village of Fall River. The facility is an activated sludge treatment preceded by primary 
screening and grit removal. Secondary clarifiers are followed by tertiary filtration, disinfection, 
dechlorination, and post aeration. A diversion and blending system are in place to handle high flow 
conditions. Treated effluent is discharged via Outfall 010 to the Crawfish River at an annual average 
design flow of 1.26 MGD. Sludge that is produced is stored on-site prior to land application on 
Department approved sites.  
 
Attachment #2 is a map of the area showing the approximate location of Outfall 010. 
 
Existing Permit Limitations  
The current permit, which expired on June 30, 2025, includes the following effluent limitations and 
monitoring requirements.  

Parameter 
Daily 

Maximum 
Daily 

Minimum 
Weekly 
Average 

 Monthly 
Average 

Six-Month 
Average 

Footnotes 

Flow Rate      1 
BOD5  
  May  October 
 
  November  April  

    
12 mg/L 

130 lbs/day 
24 mg/L 

250 lbs/day 

 
12 mg/L 

 
24 mg/L 

 2,3 

TSS 
  May  October 
  November  April  
  TMDL 

    
12 mg/L 
24 mg/L 

See Table 

 
12 mg/L 
24 mg/L 
See Table 

 3,4 

pH 9.0 s.u. 6.0 s.u.    2 
Dissolved Oxygen  6.0 mg/L    2 
Ammonia Nitrogen 
  April 
  May  September 
  October  March 

 
17 mg/L 
17 mg/L 
17 mg/L 

  
9.0 mg/L 
8.1 mg/L 
15 mg/L 

 
6.0 mg/L 
6.4 mg/L 
9.7 mg/L 

  

E. coli 
  May  September 

    126#/100 mL 
 geometric mean 

 5 

Residual Chlorine  g/L  g/L  g/L  3 
Phosphorus 
  TBEL 

  
1.0 mg/L 

 
 

4 
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Parameter 
Daily 

Maximum 
Daily 

Minimum 
Weekly 
Average 

 Monthly 
Average 

Six-Month 
Average 

Footnotes 

  s. NR 217.13 WQBEL 
  TMDL 

0.225 mg/L 
See Table

0.075 mg/L 

Mercury    1 
TKN, Nitrite+Nitrate, 
and Total Nitrogen 

   1 

Chloride      1 
Temperature      1 
Acute WET      6 
Chronic WET    2.2 TUc  6 

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

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

3. 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. Additional phosphorus and TSS mass limitations are required in accordance with the waste load 
allocations specified in the Rock River TMDL. 
  

Month 
TSS Weekly 

Average Limit 
lbs/day 

TSS Monthly 
Average Limit 

lbs/day 

TP Monthly 
Average Limit 

lbs/day 
January 167 168 12.54 

February 167 191 16.72 
March 167 168 15.16 
April 167 175 11.8 
May 83.4 168 10.69 
June 83.4 175 10.57 
July 83.4 168 11.35 

August 83.4 168 13.1 
September 83.4 175 13.84 

October 83.4 168 13.09 
November 167 175 12.94 
December 167 168 11.07 

 
5. Additional final limit: No more than 10 percent of E. coli bacteria samples collected in any 

calendar month may exceed 410 count/100 mL. 
6. Annual acute and chronic WET testing is required in the current permit. The IWC for chronic 

WET was 45%. 
 
Receiving Water Information 
 Name: Crawfish River 
 Waterbody Identification Code (WBIC): 829700 
 Classification used in accordance with chs. NR 102 and 104, Wis. Adm. Code: Warm Water Sport 

Fish (WWSF) community, non-public water supply and recreational use.  
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 Low flows used in accordance with chs. NR 106 and 217, Wis. Adm. Code: The following 7-Q10 and 
7-Q2 values are from USGS Station at Highway 16 Bridge, where Outfall 010 is located. These flows 
were provided to the Department in July 2019. 

 7-Q10 = 9.4 cubic feet per second (cfs) 
 7-Q2 = 19.0 cfs 

 90-Q10 = 16.2 cfs  
 Harmonic Mean Flow = 36.4 cfs using a drainage area of 140 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). 

 
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

7-Q10 (cfs) 16 17 26 48 29 17 13 12 11 12 18 16 

7-Q2 (cfs) 37 39 68 91 57 41 31 26 24 30 42 38 

 
WQBEL evaluations previous to the 2019 memo used a 7-Q2 flow of 6.2 cfs for limits calculations. 
 

 Hardness = 324 mg/L as CaCO3. This value represents the geometric mean of data from chronic WET 
testing from 10/13/2020  09/10/2024. 

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

 Source of background concentration data: Metals data from the Crawfish River at Old Highway 73 
Bridge (Station ID 113086) is used for this evaluation. The numerical values are shown in the tables 
below. If no data is available, the background concentration is assumed to be negligible and a value of 
zero is used in the computations. Background data for calculating effluent limitations for ammonia 
nitrogen are described later.  

 Multiple dischargers: None. 
 Impaired water status: The Crawfish River at the point of discharge is not listed as impaired.  

 
Effluent Information 
 Design flow rate(s):   

 Annual average = 1.26 million gallons per day (MGD) 
For reference, the actual average flow from 08/01/2020  09/30/2025 was 0.95 MGD. 

 Hardness = 397 mg/L as CaCO3. This value represents the geometric mean of four samples collected 
in January and February 2024 which were reported on the permit application.  

 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).  

 Wastewater source: Domestic wastewater with 5 industrial contributors: Metalcraft of Mayville, EK 
Machine, Enerpac, G.D. Roberts and Co., Inc. and American Packaging Corp.  

 Water supply: Municipality waterworks and private wells. 
 Additives: Columbus has included 4 additives in the permit application that have the potential to be 

present in Outfall 010. These additives are listed below: 
o Hawkins Inc.  Azone 15: Seasonal disinfection 
o Hawkins Inc.  Sodium Bisulfite: Seasonal dechlorination 
o Solenis  Praestol: Flocculant 
o Chem Trade  Hyper+Ion 1997: Phosphorus removal 
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o An additive review is not necessary for any additives where either the toxicity is well documented 
and understood, can be controlled by a WQBEL, or are not believed to be present in the 
discharge. This is the case upon initial review of the listed additives and an additive review is not 
needed at this time. 

 Effluent characterization: This facility is categorized as a major municipal, so the permit application 
required effluent sample analyses for all  as 
specified in s. NR 200.065, Table 1, Wis. Adm. Code. The permit-required monitoring for mercury, 
chloride, ammonia, phosphorus and chlorine is used in this evaluation.  

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

shown in the tables below or in their respective parts in this evaluation. 
 

Copper Effluent Data 
Sample Date g/L) Sample Date g/L) Sample Date g/L) 

01/10/2024 6.5 01/26/2024 8.2 02/09/2024 6.9 
01/15/2024 7.4 01/30/2024 6.5 02/13/2024 7.9 
01/18/2024 8.4 02/02/2024 7.7 02/27/2024 7.3 
01/23/2024 8.3 02/06/2024 6.5   

1-day P99 = 9.3  
4-day P99 = 8.3  

 
Chloride Effluent Data 

 Chloride (mg/L) 

1-day P99 417 
4-day P99 343 

30-day P99 302 
Mean  280 

Std 50.1 

Sample size 24 

Range  180  350  

 
Mercury Effluent Data 

 Mercury (ng/L) 

1-day P99 0.575 
4-day P99 0.457 

30-day P99 0.321 
Mean  0.258 

Std 0.094 

Sample size 14 

Range  <0.2  0.54 

*Results below the limit of detection (LOD) were included as zeroes in calculation of average. 
 
The following table presents the average concentrations and loadings at Outfall 010 from 08/01/2020  
09/30/2025 for all parameters with limits in the current permit to meet the requirements of s. NR 
201.03(6), Wis. Adm. Code:  
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Parameters with Effluent Limits 

 
Average 

Measurement 
Average Mass 

Discharged 

BOD5  3.34 mg/L* 32.3 lbs/day  

TSS 1.92 mg/L 27.8 lbs/day 

pH field 7.5 s.u.  

Dissolved Oxygen 9.76 mg/L  

Ammonia Nitrogen 0.052 mg/L*  

E. coli 50.3 #/100 mL**  

Phosphorus 0.143 mg/L 1.26 lbs/day 

Chlorine 3.13 µg/L*  
*Results below the limit of detection (LOD) were included as zeroes in calculation of average. 
** The average measurement for bacteria is calculated as a geometric mean. Values reported below the 
LOD are replaced with a value of 1 for the calculation of the geometric mean. 

 
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. Adm. Code, (September 1, 
2016) require the Department to calculate acute limitations using the same mass balance equation as used 
for other limits along with the 1-Q10 receiving water low flow to determine if more restrictive effluent 
limitations are needed to protect the receiving stream from discharges which may cause or contribute to 
an exceedance of the acute water quality standards. The mass balance equation is provided below.  
 

Limitation =   f Qe) (Cs) 
    Qe 

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

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

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

Qe = Effluent flow (in units of volume per unit time) as specified in s. NR 106.06(4)(d), Wis. 
Adm. Code.  
f = Fraction of the effluent flow that is withdrawn from the receiving water, and 
Cs = Background concentration of the substance (in units of mass per unit volume) as specified in 
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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 Columbus, 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 for all the detected substances. All concentrations are expressed in terms of micrograms per 

hardness and chloride (mg/L) and mercury (ng/L). 
 
Daily Maximum Limits based on Acute Toxicity Criteria (ATC) 
RECEIVING WATER FLOW = 7.52 cfs, (1-Q10 (estimated as 80% of 7-Q10)), as specified in s. NR 106.06(3)(bm), 
Wis. Adm. Code. 
 REF.  MEAN MAX. 1/5 OF MEAN  1-day 
 HARD.* ATC BACK- EFFL. EFFL. EFFL. 1-day MAX. 
SUBSTANCE mg/L  GRD. LIMIT** LIMIT CONC. P99 CONC. 

Chlorine  19.0  38.1   39.35 100 
Arsenic  340 2 680 136 <1.1   
Cadmium  397 50.1 4.7 100 20.0 <0.19   
Chromium 301 4446 3 8892 1778 <1.1   
Copper 397 57.0 17.3 114   9.3 8.4 
Lead 356 365  729 146 <4.3   
Mercury (ng/L)  830  1660   0.57 0.54 
Nickel 268 1080  2161 432 <1.2   
Zinc 333 345  689 138 25   
Chloride (mg/L)  757 22.2 1514   417 350 
* The indicated hardness may differ from the effluent hardness because the effluent hardness exceeded the 
maximum range in ch. NR 105, Wis. Adm. Code, over which the acute criteria are applicable. In that case, the 
maximum of the range is used to calculate the criterion.  
* * The 2 × ATC method of limit calculation yields a more restrictive limit than consideration of ambient 
concentrations and 1-Q10 flow rates per the changes to s. NR 106.07(3), Wis. Adm. Code, effective 09/01/2016. 
 
Weekly Average Limits based on Chronic Toxicity Criteria (CTC) 
RECEIVING WATER FLOW = 2.35 cfs (¼ of the 7-Q10), as specified in s. NR 106.06(4)(c), Wis. Adm. Code 

 REF.  MEAN WEEKLY 1/5 OF MEAN  
 HARD.* CTC BACK- AVE. EFFL. EFFL. 4-day 
SUBSTANCE mg/L  GRD. LIMIT LIMIT CONC. P99 

Chlorine  7.28  16.1   21.7 
Arsenic  152 2 333 66.7 <1.1  
Cadmium 175 3.82 4.7 3.82 0.76 <0.19  
Chromium 301 326 3 715 143 <1.1  
Copper 324 28.3 17.3 42   8.3 
Lead 324 87.1  192 38.4 <4.3  
Mercury (ng/L)  440  970   0.46 
Nickel 268 120  265 53.0 <1.2  
Selenium  5.0  11.0 2.21 1  
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 REF.  MEAN WEEKLY 1/5 OF MEAN  
 HARD.* CTC BACK- AVE. EFFL. EFFL. 4-day 
SUBSTANCE mg/L  GRD. LIMIT LIMIT CONC. P99 
Zinc 324 336  741 148 25  
Chloride (mg/L)  395 22.2 844   343 

* The indicated hardness may differ from the receiving water hardness because the receiving water hardness 
exceeded the maximum range in ch. NR 105, Wis. Adm. Code, over which the chronic criteria are applicable. In that 
case, the maximum of the range is used to calculate the criterion.  
 
Monthly Average Limits based on Wildlife Criteria (WC) 
RECEIVING WATER FLOW = 4.04 cfs (¼ of the 90-Q10), as specified in s. NR 106.06(4), Wis. Adm. Code 

    MEAN MO'LY 1/5 OF MEAN  
  WC BACK- AVE. EFFL. EFFL. 30-day 

SUBSTANCE   GRD. LIMIT LIMIT CONC. P99 

Mercury (ng/L) 1.3  1.3   0.32 

 
Monthly Average Limits based on Human Threshold Criteria (HTC) 
RECEIVING WATER FLOW = 9.11 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 

    MEAN MO'LY 1/5 OF MEAN  
  HTC BACK- AVE. EFFL. EFFL. 30-day 

SUBSTANCE   GRD. LIMIT LIMIT CONC. P99 

Antimony 373   2115 423 0.32  
Cadmium 370 4.7 2076 415 <0.19  
Chromium (+3) 3818000 3 21649892 4329978 <1.1  
Lead 140  794 159 <4.3  
Mercury (ng/L) 1.5  1.5   0.32 
Nickel 43000  243831 48766 <1.2  
Selenium 2600  14743 2949 1  

 
Monthly Average Limits based on Human Cancer Criteria (HCC) 
RECEIVING WATER FLOW = 9.11 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 

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

SUBSTANCE   GRD. LIMIT LIMIT CONC. 

Arsenic 13.3 2 66.1 13.2 <1.1 
Chloroform 1960  11114 2223 0.13 

 
In addition to evaluating the need for limits for each individual substance for which HCC exist, s. NR 
106.06(8), Wis. Adm. Code, requires the evaluation of the cumulative cancer risk. Because no effluent 
limits are needed based on HCC, determination of the cumulative cancer risk is not needed per s. NR 
106.06(8), Wis. Adm. Code.  
 
Conclusions and Recommendations  
Based on a comparison of the effluent data and calculated effluent limitations, effluent limitations are 
required for chlorine. Limits and/or monitoring recommendations are made in the paragraphs below:  
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Total Residual Chlorine  Because chlorine is added as a disinfectant, effluent limitations are 
recommended to assure proper operation of the de-chlorination system. Section NR 210.06(2)(b), Wis. 
Adm. Code, 
concentration of the discharge may not exceed 0.
they are recommended instead. Specifically, a daily maximum limit of 38 µg/L is required. Due to 
revisions to s. NR 106.07(2), Wis. Adm. Code, mass limitations are no longer required. The weekly and 
monthly average effluent limit of 13 µg/L is recommended to continue in the reissued permit.  
 
The calculated weekly average limit of 16 µg/L is less stringent than the current weekly average limit of 
13 µg/L. 
 
If Columbus would like to request an increase to the existing permit limits chlorine, an assessment of 
their effluent data consistent with the requirements of ss. NR 207.04(1)(a) and (c), Wis. Adm. Code, must 
be provided. This evaluation is on a parameter by parameter basis and includes consideration of 
operations, maintenance and temporary upsets. If the facility can successfully demonstrate the need for 
increased effluent limitations required in ch. NR 207, Wis. Adm. Code, then a recalculation of the 
specific effluent limit may be provided. 
 
Chloride  Considering available effluent data from the current permit term (01/12/2023  12/19/2023), 
the 1-day P99 chloride concentration is 417 mg/L, and the 4-day P99 of effluent data is 343 mg/L.  
 
These effluent concentrations are below the calculated WQBELs for chloride, therefore no effluent limits 
are needed. Chloride monitoring is recommended to ensure that 11 sample results are available at 
the next permit issuance to meet the data requirements of s. NR 106.85, Wis. Adm. Code. 
 
Mercury  The WQBEL for total recoverable mercury is set equal to the most stringent criterion of 1.3 
ng/L, according to s. NR 106.06(6), Wis. Adm. Code, because the background concentration in the 
receiving water and similar inland streams is known to exceed 1.3 ng/L.  
 
The current permit requires quarterly monitoring of the influent and effluent for total recoverable 
mercury. A total of 14 effluent sampling results are available from 05/10/2022  08/11/2025 for total 
recoverable mercury. The average concentration was 0.26 ng/L, and the maximum was 0.54 ng/L. 
Because the 30-day P99 of available data (0.32 ng/L) is less than the most stringent WQBEL of 1.3 ng/L, 
no WQBEL for mercury is required for permit reissuance. A minimum of annual mercury 
monitoring is recommended for permit reissuance, consistent with other major municipal 
dischargers.   
  
PFOS and PFOA  The need for PFOS and PFOA monitoring is evaluated in accordance with s. NR 
106.98(2), Wis. Adm. Code. 
 
Previous monitoring produced a PFOS result of 0.933 ng/L and a PFOA result of 3.81 ng/L which are less 
than one fifth of the respective criteria for each substance. Based on the types of indirect dischargers 
contributing to the collection system (metal finishers), PFOS and PFOA monitoring is recommended 
at a once every two months frequency.  
 
 
 
 



Attachment #1 

Page 9 of 27 
Columbus Wastewater Treatment Facility 

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: 

- 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 1347 sample results were 
reported from 08/03/2020  09/30/2025. The maximum reported value was 8.5 s.u. (Standard pH Units). 
The effluent pH was 8.2 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 8.3 s.u. The mean plus the standard deviation multiplied by a factor of 
2.33, an estimate of the upper ninety ninth percentile for a normally distributed dataset, is 8.3 s.u. 
Therefore, a value of 8.6 s.u. is believed to represent the maximum reasonably expected pH, and therefore 
most appropriate for determining daily maximum limitations for ammonia nitrogen. Substituting a value 
of 8.2 s.u. into the equation above yields an ATC = 5.7 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 

 Ammonia Nitrogen 
Limit mg/L 

2×ATC 11 

1-Q10 27 

 
The 2×ATC method yields the most stringent limits for Columbus. 
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Weekly and Monthly Average Limits based on Chronic Toxicity Criteria (CTC) 
The weekly and monthly average ammonia nitrogen limits calculation from the previous memo do 
not change because there have been no changes in the effluent and receiving water flow rates. The 
calculations from the previous WQBEL memo are shown in Attachment #3. 
 
Effluent Data 
The following table evaluates the statistics based upon ammonia data reported from 08/03/2020  
09/30/2025. 

Ammonia Nitrogen Effluent Data 
Ammonia Nitrogen 

mg/L 
April  May - September October - March 

1-day P99 0.41 1.09 0.23 
4-day P99 0.23 0.79 0.13 

30-day P99 0.12 0.38 0.06 
Mean*  0.07 0.07 0.03 

Std 0.09 0.54 0.06 

Sample size 65 351 385 

Range  <0.026 - 0.392 <0.013 - 7 <0.019 - 0.392 
*Values lower than the limit of detection were substituted with a zero  

 
Reasonable Potential 
The need to include ammonia limits in permit is determined by calculating 99th upper 
percentile (or P99) values for ammonia year-round and comparing those to the calculated limits. Based on 
this comparison, there is no reasonable potential for the discharge to exceed any of the calculated 
ammonia nitrogen limits. However, since the permit currently has weekly and monthly average limits 
year-round, 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.  

 
Expression of Limits 
Revisions to ch. 
CFR § 122.45(d), which specifies that effluent limits for continuous dischargers must be expressed as 
weekly and monthly averages for publicly owned treatment works and as daily maximums and monthly 
averages for all other dischargers, unless shown to be impracticable. Because a daily maximum ammonia 
limit is necessary for Columbus, weekly and monthly average limits are also required under this code 
revision. 
 
The methods for calculating limitations for municipal treatment facilities to conform to 40 CFR 122.45(d) 
are specified in s. NR 106.07(3), Wis. Adm. Code, and are as follows: 
 
Whenever a daily maximum limitation is determined necessary to protect water quality, a weekly and 
monthly average limitation shall also be included in the permit and set equal to the daily maximum limit 
unless a more restrictive limit is already determined necessary to protect water quality. 
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In this case, the recommended daily maximum limits vary with effluent pH, so additional limits should be 
set equal to the highest recommended limit. Therefore, a weekly average limit of 11 mg/L is 
recommended for October  March, equal to the newly calculated daily maximum limit. 
 
Conclusions and Recommendations 
In summary, after rounding to two significant figures, the following ammonia nitrogen limitations are 
recommended. No mass limitations are recommended in accordance with s. NR 106.32(5), Wis. Adm 
Code. Limits to meet the requirements in s. NR 106.07, Wis. Adm Code, are addressed in the expression 
of limits section of this memo. 
 

Final Ammonia Nitrogen Limits 

 
Daily 

Maximum 
mg/L 

Weekly 
Average 

mg/L 

Monthly 
Average 

mg/L 
April  11 9.0 6.0 
May  September  11 8.1 6.4 
October  March  11 11 9.7 

 
PART 4  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 Columbus currently has a limit of 1.0 mg/L, this limit should be included in the reissued 
permit. This limit remains applicable unless a more stringent WQBEL is given.   
   
Water Quality Based Limit  
Revisions to the administrative rules for phosphorus discharges took effect on December 1, 2010. These 
rule revisions include additions to ch. NR 102 (s. NR 102.05), which establish phosphorus standards for 
surface waters. Revisions to ch. NR 217 (s. NR 217, Subchapter III) establish procedures for determining 
water quality-based effluent limits for phosphorus, based on the applicable standards in ch. NR 102. 
 
The Department has developed a TMDL for the Upper and Lower Rock River Basins. The US EPA 
approved the Rock River TMDL on September 28, 2011. The document, along with the referenced 
appendices can be found at: https://dnr.wisconsin.gov/topic/TMDLs/RockRiver/index.html 
 
Section NR 217.16, Wis. Adm. Code, states that the Department may include a TMDL-derived water 
quality-based effluent limit (WQBEL) for phosphorus in addition to, or in lieu of, a s. NR 217.13 
WQBEL in a WPDES permit. The Rock River Basin TMDL was developed to protect and improve the 
water quality of phosphorus impaired waters within the basin. Because the Crawfish River was not 303(d) 
listed as impaired for phosphorus at the time of TMDL development, a s. NR 217.13, Wis. Adm. Code is 
recommended in addition to the TMDL-based limits. This WQBEL should be expressed in a manner 
consistent with the wasteload allocation and assumptions of the TMDL. If after two permit terms, the 
Department determines the nonpoint source load allocation has not been substantially reduced, the 
Department may include the s. NR 217.13 WQBEL unless these reductions are likely to occur.  
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Total Maximum Daily Load 
The approved Rock River TMDL report provides effluent limitations that are given in lbs/month in the 
document Final Rock River TMDL Report with Tables. The monthly WLA were calculated as monthly 
averages in lbs/day as shown in the table below. There are no changes recommended from the current 
permit. 
 
Because Fall River has regionalized with Columbus, the WLAs for both facilities is combined to calculate 
TMDL-based limits for Columbus. Delivery factors and downstream factors are not necessary in this 
transfer because both facilities are found within reach 51 in the Rock River TMDL, and the allocations 
were derived from the same compliance point. The table below describes the individual phosphorus 
allocations for these facilities and the combined allocation used to derive the TMDL phosphorus limits.  
 

TMDL WLAs 

Month 

Columbus 
WWTF Monthly 

Total P WLA 
lbs/month1 

Fall River 
WWTF Monthly 

Total P WLA1 

lbs/month 

Combined Monthly 
Total P WLA 

lbs/month 

January 429.76 78.22 507.98 
February 494.54 90.01 584.55 

March 493.98 89.90 583.88 
April 397.11 72.27 469.38 
May 378.56 68.90 447.46 
June 359.43 65.42 424.85 
July 371.63 67.64 439.27 

August 408.64 74.37 483.01 
September 408.88 74.42 483.30 

October 408.64 74.37 483.01 
November 404.23 73.57 477.80 
December 383.15 69.73 452.88 

 Footnotes: 
1. Rock River TMDL Appendix P. Monthly Total Phosphorus Allocations by Wastewater Treatment Facility  

 
The calculated monthly average limits based on the TMDL WLAs are shown in the table below, which 
are the same as in the previous limits memo: 
 

Monthly Average TMDL-based Limits 

Month 
Combined Monthly 

Total P WLA 
lbs/month 

Days/month 
Monthly Ave Total 
P Effluent Limit1 

lbs/day 

January 507.98 31 16.39 
February 584.55 28 20.88 

March 583.88 31 18.83 
April 469.38 30 15.65 
May 447.46 31 14.43 
June 424.85 30 14.16 
July 439.27 31 14.17 

August 483.01 31 15.58 
September 483.30 30 16.11 

October 483.01 31 15.58 
November 477.80 30 15.93 
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Month 
Combined Monthly 

Total P WLA 
lbs/month 

Days/month 
Monthly Ave Total 
P Effluent Limit1 

lbs/day 

December 452.88 31 14.61 
Footnotes:     
1- Monthly average Total P effluent limit (lbs/day) = monthly Total P WLA (lbs/month) ÷ days per month 

 
Point of Discharge Limits  
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 Crawfish 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 Crawfish River 
 Qs = 100% of the 7-Q2 of 19 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 = 1.26 MGD = 1.95 cfs 
f = the fraction of effluent withdrawn from the receiving water = 0 

  
Section NR 217.13(2)(d), Wis. Adm. Code, specifies that the background phosphorus concentration used 
in the limit calculation formula shall equal the median of at least four samples collected during the 
months of May through October, and that all samples collected during a 28-day period shall be considered 
as a single sample and the average of these concentrations used to determine a median. Averaging begins 
at date of the first sample in the range of May through October. 
 
A previous evaluation resulted in a WQBEL of 0.075 mg/L using a background concentration of 0.182 
mg/L. Section NR 217.13(2)(d), Wis. Adm. Code, states that the determination of upstream 
concentrations shall be evaluated at each permit reissuance. Additional data were considered in estimating 
the background phosphorus concentration. 
 
A review of all available in stream total phosphorus data from 10/21/2009  08/18/2010 stored in the 
Surface Water Integrated Monitoring System database indicates the median background total phosphorus 
concentration the Crawfish River in Columbus-Ludington (SWIMS station ID 113151) is 0.13 mg/L, 
approximately 2 miles upstream of Outfall 010. 
 
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, speci  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 

 Therefore, the WQBEL is 0.075 mg/L. 
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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 
A mass limit is also required, pursuant to s. NR 217.14(1)(a), Wis. Adm. Code, because the discharge is 
to a surface water that is to or upstream of a phosphorus impaired water. This final mass limit shall be 
0.075 mg/L × 8.34 × 1.26 MGD = 0.79 lbs/day expressed as a six-month average.  
 
Water Quality Trading Minimum Control Level 
A WQT plan has been submitted as an alternative compliance option to offset any total phosphorus 
discharged from Outfall 010 that exceed the s. NR 217.13, Wis. Adm. Code, WQBELs. The phosphorus 
WQBELs may be expressed as computed compliance limits, but a MCL must be set as a limit not to be 
exceeded at the outfall location. Therefore, the phosphorus MCL of 1.0 mg/L as a monthly average is 
recommended during the reissued permit term to serve as the MCL. This is equivalent to the current 
monthly average limit. 
 
Effluent Data 
The following table summarizes effluent total phosphorus monitoring data from 08/03/2020  
09/30/2025. 

Total Phosphorus Effluent Data 

 
Concentration 

mg/L 
Mass 

lbs/day 

1-day P99 0.67 6.64 
4-day P99 0.38 3.60 

30-day P99 0.21 1.93 
Mean*  0.14 1.24 

Std 0.14 1.37 

Sample size 804 711 

Range  <0.02 - 1.296 0 - 18.97 
*Values lower than the limit of detection were substituted with a zero  

 
Water Quality Trading Credits 
Coumbus has a water quality trading (WQT) agreement with the Town of Beloit. The monthly allocations 
that are sold to the Town of Beloit are shown below and the final monthly average phosphorus limits are 
calculated. The trade ratio for the credits sold to the Town of Beloit is 1.1. 
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Monthly Average TMDL-based Limits 

Month 
Monthly Ave Total 

P Effluent Limit 
lbs/day 

Allocation sold 
to Town of Beloit 

WWTF 
lbs/day 

Monthly Ave 
Total P Effluent 

Limit1 

lbs/day 
January 16.39 3.58 12.81 

February 20.88 3.88 17.00 
March 18.83 3.39 15.44 
April 15.65 3.58 12.07 
May 14.43 3.47 10.96 
June 14.16 3.31 10.85 
July 14.17 2.54 11.63 

August 15.58 2.20 13.38 
September 16.11 1.99 14.12 

October 15.58 2.21 13.37 
November 15.93 2.71 13.22 
December 14.61 3.26 11.35 

Footnotes:     
1- Monthly average TP = (Monthly average TP WLA from City of Columbus plus Fall River)/days per month  
2- The final monthly average limit = monthly average total  allocation sold to Town of Beloit 

 
The calculated monthly average TP limits are greater than the limits that are effective in the current 
permit. This is because Columbus had previously sold allocations to NASCO Education LLC which has 
since ceased discharge. The allocated limits from NASCO are moved back to Columbus. 
 
The recommended TMDL-based monthly average phosphorus limits are shown below: 
 

Monthly Average Phosphorus Limits 

Month 

Monthly Ave 
Total P Effluent 

Limit 

lbs/day 
January 12.81 

February 17.00 
March 15.44 
April 12.07 
May 10.96 
June 10.85 
July 11.63 

August 13.38 
September 14.12 

October 13.37 
November 13.22 
December 11.35 

 
PART 5  TOTAL SUSPENDED SOLIDS 

 
TMDL Limits  
The Rock River TMDL also has wasteload allocations (WLA) for total suspended solids (TSS). For a 
municipal facility the limits for TSS must be expressed as weekly and monthly averages. The current 
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permit includes weekly and monthly concentrations limits as well as TMDL-based mass limits. 
 
Because Fall River has regionalized with Columbus, the WLAs for both facilities is combined to calculate 
TMDL-based limits for Columbus. Delivery factors and downstream factors are not necessary in this 
transfer because both facilities are found within reach 51 in the Rock River TMDL, and the allocations 
were derived from the same compliance point. The table below describes the individual phosphorus 
allocations for these facilities and the combined allocation used to derive the TMDL phosphorus limits.  
 

Monthly WLAs 

Month 
Columbus WWTF 

Monthly TSS WLA1 
tons/month 

Fall River 
Monthly TSS WLA1 

tons/month 

Combined Monthly 
TSS WLA tons/month 

January 1.24 1.36 2.60 
February 1.28 1.40 2.68 

March 1.24 1.36 2.60 
April 1.26 1.37 2.63 
May 1.24 1.36 2.60 
June 1.26 1.37 2.63 
July 1.24 1.36 2.60 

August 1.24 1.36 2.60 
September 1.26 1.37 2.63 

October 1.24 1.36 2.60 
November 1.26 1.37 2.63 
December 1.24 1.36 2.60 

 
Weekly and monthly average limits are calculated from the monthly WLAs, shown below: 
 

Total Suspended Solids Effluent Limitations       

Month 
Monthly TSS 

WLA 
(tons/month) 

Days Per 
Month 

Monthly Ave 
TSS Effluent 

Limit1 
(lbs/day) 

Weekly Ave 
TSS Effluent 

Limit2 

(lbs/day) 
January 2.60 31 168 237 

February 2.68 28 191 270 
March 2.60 31 168 237 
April 2.63 30 175 247 
May 2.60 31 168 237 
June 2.63 30 175 247 
July 2.60 31 168 237 

August 2.60 31 168 237 
September 2.63 30 175 247 

October 2.60 31 168 237 
November 2.63 30 175 247 
December 2.60 31 168 237 

Footnotes: 
1- Monthly average TSS effluent limit (lbs/day) = maximum monthly TSS WLA (tons/month) ÷ days per month x 2,000 lbs/ton 
2- Weekly average effluent limit (lbs/day) = monthly average limit (lbs/day) x multiplier 
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The multiplier used in the weekly average limit calculation was determined according to implementation 
guidance. A coefficient of variation was calculated, based on TSS mass monitoring data, to be 1.3. 
However, it is believed that the optimization of the wastewater treatment system to achieve the WLA-
derived TSS and phosphorus permit limits will reduce effluent variability. Thus, the maximum anticipated 
coefficient of variation expected by any facility is 0.6. This value, along with monitoring frequency, is 
used to select the multiplier. This value, along with monitoring frequency, is used to select the multiplier 
(1.41). The current permit specifies TSS monitoring as 3/week; if a different monitoring frequency is 
used, the stated limits should be reevaluated.  
 
The current weekly average mass limits are more stringent than the calculated TMDL-based limits in this 
evaluation. An assessment of TSS data consistent with the requirements of ss. NR 207.04(1)(a) and (c), 
Wis. Adm. Code, must be provided in order to increase the TSS limits. This evaluation includes 
consideration of operations, maintenance and temporary upsets. An initial review suggests that the 
requirements of s. NR 207.04(1)(a), Wis. Adm. Code, do not appear to be met. Therefore, the current 
weekly average limits for TSS are required to be retained in the reissued permit consistent with s. 
NR 207.04(2), Wis. Adm. Code.  
 
The current monthly average and weekly average mass effluent limitations should be included in 
the permit according to the table below, along with the currently imposed concentration limits. 

 
TSS Limits 

Month 

Monthly 
Average TSS 

Effluent Limit 
(lbs/day) 

Weekly 
Average TSS 

Effluent Limit 
(lbs/day)  

January 168 167 
February 191 167 

March 168 167 
April 175 167 
May 168 83.4 
June 175 83.4 
July 168 83.4 

August 168 83.4 
September 175 83.4 

October 168 83.4 
November 175 167 
December 168 167 

 
Effluent Data 
The following table summarizes effluent TSS monitoring data from 08/03/2020  09/30/2025. 
 

TSS Effluent Data 
 Concentration 

(mg/L) 
Mass 

(lbs/day) 
1-day P99 5.71 73.6 
4-day P99  3.48 39.8 

30-day P99 1.89 20.0 
Mean*  1.20 11.9 
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 Concentration 
(mg/L) 

Mass 
(lbs/day) 

Std 1.24 15.5 

Sample Size 776 776 

Range  <2  10.4 0  131.7 

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

TSS data from the end of May, June and July 2024 was removed in this evaluation due to high rainfall 
events. Data from these months are not representative of normal conditions. 

 
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 08/01/2020  09/30/2025. 
 
The table below summarizes the maximum temperatures reported during monitoring from 01/01/2023  
12/31/2023. 
 

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 51 52 67 118 
FEB 50 50 67 117 
MAR 47 48 62 99 
APR 52 54 59 94 
MAY 57 59 70 96 
JUN 63 66 85 94 
JUL 67 68 90 94 
AUG 68 70 94 96 
SEP 69 70 85 95 
OCT 67 68 75 113 
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Month 

Representative Highest 
Monthly Effluent 

Temperature 

Calculated Effluent 
Limit 

Weekly 
Maximum 

Daily 
Maximum 

Weekly 
Average 
Effluent 

Limitation  

Daily 
Maximum 
Effluent 

Limitation 

  (°F) (°F) (°F) (°F) 
NOV 58 59 59 114 
DEC 54 57 64 113 

 
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 

 
representative weekly average effluent temperature for that month exceeds the weekly average 
WQBEL. The representative weekly average effluent temperature is the greater of the following: 

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

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

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 
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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 45%, 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 = 1.26 MGD = 1.95 cfs 
  f = fraction of the Qe withdrawn from the receiving water = 0 
  Qs = ¼ of the 7-Q10 = 9.4 cfs ÷ 4 = 2.35 cfs  
 
 According to the State of Wisconsin Aquatic Life Toxicity Testing Methods Manual (s. NR 219.04, 

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

 According to the State of Wisconsin Aquatic Life Toxicity Testing Methods Manual (s. NR 219.04, 
Table A, Wis. Adm. Code), receiving water must be used as the dilution water and primary control in 
chronic WET tests, unless the use of different dilution water is approved by the Department prior to use. 
The dilution water used in WET tests conducted on Outfall 010 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 010. Efforts are made to ensure that 
decisions about WET monitoring and limits are made based on representative data, as specified in s. NR 
106.08(3), Wis. Adm Code. Data which is not believed to be representative of the discharge was not 
included in reasonable potential calculations. The table below differentiates between tests used and not 
used when making WET determinations. Significant changes were made to WET test methods in 2004 
and these changes were assumed to be fully implemented by certified labs by no later than June 2005. 
Data prior to July 1 2005 was excluded in this evaluation. 
 

WET Data History 

 
Date 
Test 

Initiated 

Acute Results 
LC50 %  

Chronic Results 
IC25 % 

 
Footnotes 

or 
Comments 

C. dubia 
Fathead 
minnow 

Pass or 
Fail? 

Used in 
RP? 

C. dubia 
Fathead 
Minnow 

Pass or 
Fail? 

Use in 
RP? 

04/19/2005 >100 >100 Pass Yes      
10/24/2006 >100 >100 Pass Yes 60.4 >100 Fail No 1 
12/05/2006     >100 92.1 Pass Yes  
02/20/2007     87 >100 Pass Yes  
06/12/2007     >100 >100 Pass Yes  
09/26/2007 >100 >100 Pass Yes      
10/25/2007     >100  Pass Yes  
11/17/2009 >100 >100 Pass No >100 >100 Pass No 2 
03/04/2010     >100 >100 Pass No 2 
06/16/2010 >100 >100 Pass No >100 >100 Pass No 2 
06/07/2011 >100 >100 Pass Yes >100 >100 Pass Yes  
11/29/2011     >100 80.2 Pass Yes  
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Date 
Test 

Initiated 

Acute Results 
LC50 %  

Chronic Results 
IC25 % 

 
Footnotes 

or 
Comments 

C. dubia 
Fathead 
minnow 

Pass or 
Fail? 

Used in 
RP? 

C. dubia 
Fathead 
Minnow 

Pass or 
Fail? 

Use in 
RP? 

03/07/2012 >100 >100 Pass Yes      
05/22/2012     >100 >100 Pass Yes  
08/14/2012     92 >100 Pass Yes  
02/12/2013     >100 >100 Pass Yes  
10/08/2013 >100 >100 Pass Yes >100 >100 Pass Yes  
01/29/2014 >100 >100 Pass Yes      
08/11/2015 >100 >100 Pass Yes >100 >100 Pass Yes  
10/18/2016 >100 >100 Pass Yes >100 >100 Pass Yes  
02/07/2017 >100 >100 Pass Yes >100 90.7 Pass Yes  
06/05/2018 >100 >100 Pass Yes >100 >100 Pass Yes  
07/23/2019 >100 >100 Pass Yes 92.1 >100 Pass Yes  
10/13/2020 >100 >100 Pass Yes >100 >100 Pass Yes  
10/19/2021 >100 >100 Pass Yes >100 >100 Pass Yes  
06/20/2023 >100 >100 Pass Yes >100 >100 Pass Yes  
09/10/2024 >100 >100 Pass Yes >100 >100 Pass Yes  

Footnotes:  
1. Qualified Data. Unusual or upset conditions were present at the treatment plant during testing which calls into 

question the representativeness of the test results. 
2. Tests done by S-F Analytical, July 2008  March 2011. The DNR has reason to believe that WET tests completed 

by SF Analytical Labs from July 2008 through March 31, 2011 were not performed using proper test methods. 
Therefore, WET data from this lab during this period has been disqualified and was not included in the analysis. 

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

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

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

 
According to s. NR 106.08(6)(d), Wis. Adm. Code, TUa and TUc effluent values are equal to zero 
whenever toxicity is not detected (i.e. when the LC50, IC25 or IC50 ).  
 
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. 

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

Chronic WET Limit Parameters 
TUc (maximum) 

100/IC25 
B  IWC 
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(multiplication factor from s. NR 
106.08(6)(c), Wis. Adm. Code, Table 4) 

100/80.2 = 
1.25 

2.1 
Based on 6 detects 

45% 

 
[(TUc effluent) (B)(IWC)] = 1.2 > 1.0 

 
Therefore, reasonable potential is shown for a chronic WET limit using the procedures in s. NR 106.08(6), 
Wis. Adm. Code, and representative data from 04/19/2005  09/10/2024. 
 
Expression of WET limits  
Chronic WET limit = [100/IWC] TUc = 2.2 TUc expressed as a monthly average 
 
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 = 45%. 
 
10 Points 

Historical 
Data 

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

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

Effluent 
Variability 

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

Same as Acute. 
 
 
0 Points 

Receiving Water 
Classification 

Warmwater sport fish  
 
5 Points 

Same as Acute. 
 
5 Points 

Chemical-Specific 
Data 

Reasonable potential for limits for chlorine based 
on ATC; Ammonia nitrogen limit carried over 
from the current permit. Cadmium, zinc, 
chloride, mercury, ammonia and copper detected. 
Additional Compounds of Concern: Antimony, 
chloroform, phenol, and selenium 
 
10 Points 

Reasonable potential for limits for chlorine based 
on CTC; Ammonia nitrogen limit carried over 
from the current permit. Cadmium, zinc, 
chlorine, chloride, mercury, ammonia and copper 
detected. Additional Compounds of Concern: 
Antimony, chloroform, phenol, and selenium 
 
10 Points 
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 Acute Chronic 

Additives 

1 Biocide and 3 Water Quality Conditioners 
added. Permittee has proper P chemical SOPs in 
place  
 
6 Points 

Some additives used more than once per 4 days. 
 
 
 
6 Points 

Discharge 
Category 

5 Industrial Contributors. 
 
9 Points 

Same as Acute. 
 
9 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: 

30 Points 40 Points 

Recommended 
Monitoring Frequency 
(from Checklist): 

 
1x yearly  
 

 
1x yearly  
 

Limit Required? No  
Yes 
Limit = 2.2 TUc  

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, annual acute and 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. Testing 
should continue after the permit expiration date (until the permit is reissued).  

 According to the requirements specified in s. NR 106.08, Wis. Adm. Code, a chronic WET limit is 
required. The chronic WET limit shall be expressed as 2.2 TUc as a monthly average in the effluent 
limits table of the permit.  

 A minimum of annual chronic monitoring is required because a chronic WET limit is required. Federal 
regulations in 40 CFR Part 122.44(i) require that monitoring occur at least once per year when a limit is 
present. 

 A minimum of annual acute and chronic monitoring is recommended because Columbus is a major 
municipal discharger with a design flow greater than 1.0 MGD. Federal regulations at 40 CFR Part 
122.21(j) require at least 4 acute and chronic WET tests with each permit application on samples 
collected since the previous reissuance. Therefore, annual monitoring is recommended in the permit 
term, so that data will be available for the next permit application. 
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2019 Ammonia Limits Calculations 
 
Weekly Average & 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 and monthly average limits based on chronic toxicity criteria for ammonia are also calculated to 
determine the weekly and monthly average limits to meet the requirements of s. NR 106.07(3). 
 
Ammonia limits were last calculated in May 14, 2014. At this time, new stream low flows are available, 
so limits are re-calculated using the procedure in s. NR 106.32, Wis. Adm. Code. 
 
Weekly average and monthly average limits for ammonia nitrogen are based on chronic toxicity criteria.  
 
The 30-day chronic toxicity criterion (CTC) for ammonia in waters classified as a Warm Water Sport Fish 
Community is calculated by the following equation. 
 
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) 
 
The 4-day criterion is simply 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 

11 ºC, and 50% of 
 

 
The rules provide 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. Burbot, an early 
spawning species, are not believed to be present in the Crawfish River, based on conversations with local 

criteria will apply from April through September for a warm water sport fish classification.  
 

and background ammonia concentrations, shown in the table below, with the resulting criteria and 
effluent limitations. 
 

 Spring Summer Winter 
April May  Sept. Oct. - March 

Effluent Flow Qe (MGD) 1.26 1.26 1.26 
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 Spring Summer Winter 
April May  Sept. Oct. - March 

 
 
 

Background 
Information 

7-Q10 (cfs) 9.4 9.4 9.4 
7-Q2 (cfs) 19 19 19 
Ammonia (mg/L) 0.09 0.07 0.17 
Temperature (°C) 9 23 3 
pH (s.u.) 7.97 8.21 7.97 
% of Flow used 50 100 25 
Reference Weekly Flow (cfs) 4.7 9.4 2.35 
Reference Monthly Flow (cfs) 8.075 16.15 4.0375 

 
 

Criteria 
mg/L 

4-day Chronic    
     Early Life Stages Present 6.4 2.6 6.4 
     Early Life Stages Absent 9.1 2.6 10 
30-day Chronic    
     Early Life Stages Present 2.5 1.0 2.5 
     Early Life Stages Absent 3.6 1.0 4.1 

 
Effluent 

Limitations 
mg/L 

Weekly Average    
     Early Life Stages Present 21 15  
     Early Life Stages Absent   23 
Monthly Average    
     Early Life Stages Present 13 8.9  
     Early Life Stages Absent   12 

 
Antidegradation 
The calculated weekly and monthly average limits shown above are less restrictive than the limits in the 
current permit. Without a demonstration of need for a higher limit in accordance with s. NR 207.04 Wis. 
Adm. Code, the current weekly and monthly limits should be continued in the reissued permit. 
 
Effluent Data 
The following table evaluates the statistics based upon ammonia data reported from January 2015 through 
July 2019, with those results being compared to the calculated limits to determine the need to include 
ammonia limits in the Columbus Wastewater Treatment Facility permit for the respective month ranges. 
That need is determined by calculating 99th upper percentile (or P99) values for ammonia during each of 
the month ranges and comparing the daily maximum values to the daily maximum limit.  
 

Ammonia Nitrogen 
mg/L April May  September October  March 

1-day P99 0.098 0.138 0.059 
4-day P99 0.057 0.075 0.040 

30-day P99 0.030 0.034 0.023 
Mean* 0.018 0.017 0.016 

Std 0.022 0.035 0.012 
Sample size 60 276 324 

Range <0.011-0.037 <0.011 - 0.329 <0.011 - 0.117 
*Values lower than the level of detection were substituted with a zero 
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Where there are existing ammonia nitrogen limits in the permit, the limits are recommended to be 
retained regardless of reasonable potential, consistent with s. NR 106.33(1), 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, after rounding to two significant figures, the following ammonia nitrogen limitations are 
recommended. No mass limitations are recommended in accordance with s. NR 106.32(5).  

Months 
Applicable 

Daily 
Maximum 

mg/L 

Weekly 
Average 

mg/L 

Monthly 
Average 

mg/L 
April  17 11 6.0 
May  September  17 10 6.4 
October  March  17 18 9.7 

 



November 10, 2025

Matt Admunson
City Administrator
105 N Dickason Blvd
Columbus, WI 53925

Subject: Columbus Wastewater Treatment Facility - WPDES Permit WI-0021008
Water Quality Trading Plan – CONDITIONAL APPROVAL

Dear Matt Admunson:

The Department recently received a water quality trading plan (WQT Plan) for compliance with phosphorus
effluent limits at the Columbus Wastewater Treatment Facility. The initial plan was received in May of 2025 and
updated versions were received in August of 2025 and October of 2025. Based on WDNR review, the final WQT
Plan (dated October 2025) is in general conformance with the WDNR Water Quality Trading Guidance and
Section 283.84 of the Wisconsin Statutes. The WQT plan proposes to utilize buffer strips and cover crops on 
agriculture fields, conservation cover, and a grassed waterway. Credit generation began with the first permit term
WQT Plan approval (WQT-2020-0004). 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. The interim credits generated from this WQT 
Plan are available until July 01, 2031. Available interim credits in 2031 are 11.5 pounds per year.

Table 1: Total Phosphorus Credits Available per WQT-2025-0021

Year

Available 
Credits 

(lbs/yr) –
Interim

Available 
Credits 

(lbs/yr) –
Long Term

Available 
Credits 

(lbs/yr) –
Total

2026 23 221 244

2027 23 221 244

2028 23 221 244

2029 23 221 244

2030 23 221 244

The Department conditionally approves the WQT Plan as a basis for water quality trading during the next 
WPDES permit term. The Department has assigned the WQT plan a tracking number of WQT-2025-0021 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.

Tony Evers, Governor
Karen Hyun, Ph.D., Secretary

Telephone 608-266-2621
Toll Free 1-888-936-7463

TTY Access via relay - 711

State of Wisconsin
DEPARTMENT OF NATURAL RESOURCES
South Central Region Headquarters
3911 Fish Hatchery Road
Fitchburg, WI 53711



Page 2 

If you have any questions or comments, please contact me at 608-419-4155 or at betsyjo.howe@wisconsin.gov. 

Thank You, 

BetsyJo Howe
South Central Region WQT Coordinator
Wisconsin Department of Natural Resources

e-CC:  

Peter Gallun, City of Columbus
Tiffany Wagner, Ruekert-Mielke
Todd Rietmann, Columbia County 
Jen Jerich, WDNR
Jordan Main, WDNR





























Path: I:\Projects\8220 _Columbus Water Light\10036 WQT\Updated WQT Plan.aprx
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NRCS reviews and periodically updates conservation practice standards.  To 
obtain the current version of this standard, contact your Natural Resources 
Conservation Service State office or visit the Field Office Technical Guide.

USDA is an equal opportunity provider, employer, and lender.

Natural Resources Conservation Service

CONSERVATION PRACTICE STANDARD 

FILTER STRIP

Code 393

(Ac)

DEFINITION

A strip or area of herbaceous vegetation that removes contaminants from overland flow.

PURPOSE

Reduce suspended solids and associated contaminants in runoff and excessive sediment in surface 
waters. 
Reduce dissolved contaminant loadings in runoff.
Reduce suspended solids and associated contaminants in irrigation tailwater and excessive 
sediment in surface waters.

CONDITIONS WHERE PRACTICE APPLIES

Filter strips are established where environmentally sensitive areas need to be protected from sediment,
other suspended solids, and dissolved contaminants in runoff.

CRITERIA

General Criteria Applicable to All Purposes
Overland flow entering the filter strip will be uniform sheet flow.  

Concentrated flow will be dispersed before it enters the filter strip.

The maximum gradient along the leading edge of filter strip will not exceed one-half of the up-and-down-
hill slope percent, immediately upslope from the filter strip, up to a maximum of five percent. 

Filter strips will not be used as a travel lane for equipment or livestock.

Additional Criteria to Reduce Dissolved Contaminants, Suspended Solids and Associated 
Contaminants in Runoff and Excessive Sediment in Surface Waters.
The filter strip will be designed to have a 10-year life span, following the procedure in Agronomy 
Technical Note No. 2, “Using Revised Universal Soil Loss Equation, Version 2 (RUSLE2) for the Design 
and Predicted Effectiveness of Vegetative Filter Strips (FVS) for Sediment,” based on the amount of 
sediment delivery to the upper edge of the filter strip and ratio of filter strip flow length to length of flow 
path from the contributing area.  The minimum flow length through the filter strip will be 20 feet for 
suspended solids and associated contaminants in runoff and 30 feet for dissolved contaminants and 
pathogens in runoff.

The filter strip will be located immediately downslope from the source area of contaminants.
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The drainage area immediately above the filter strip will have a slope of one percent or greater.

Vegetation.  The filter strip will be established to permanent herbaceous vegetation. 

Species selected will be— 

 Able to withstand partial burial from sediment deposition. 
 Tolerant of herbicides used on the area that contributes runoff to the filter strip.  
 Stiff stemmed and a high stem density near the ground surface.  
 Suited to current site conditions and intended uses. 
 Able to achieve adequate density and vigor within an appropriate period to stabilize the site 

sufficiently to permit suited uses with ordinary management activities. 

Plant species, rates of seeding (lbs/ac), vegetative planting (plants/ac), minimum quality of planting stock 
(pure live seed [PLS] or stem caliper), and method of establishment shall be specified before application.  
Only viable, high quality seed or planting stock will be used. 

Perform site preparation and seeding/planting at a time and in a manner that best ensures survival and 
growth of selected species.  Successful establishment parameters, (e.g., minimum percent ground/ 
canopy cover, percent survival, stand density) will be specified before application. 

Schedule planting dates during periods when soil moisture is adequate for germination and 
establishment.  Seeding will be timed so that tillage for adjacent crop does not damage the seeded filter 
strip. 

Where the purpose is to remove phosphorus, remove (or harvest) the filter strip aboveground biomass at 
least once each year. 

The minimum seeding and stem density will be equivalent to the seeding rate for a high quality grass hay 
seeding rate for the climate area or the density of vegetation selected in current water erosion technology 
to determine trapping efficiency, whichever is the higher seeding rate. 

Additional Criteria to Reduce Suspended Solids and Associated Contaminants in Irrigation 
Tailwater and Excessive Sediment in Surface Waters. 
Filter strip vegetation will be a small grain or other suitable annual plant. 

The seeding rate shall be sufficient to ensure that the plant spacing does not exceed 4 inches (about 16–
18 plants per square foot). 

Establish filter strips prior to the irrigation season so that the vegetation is mature enough to filter 
sediment from the first irrigation. 

CONSIDERATIONS 

General Considerations. 
Filter strip width (flow length) can be increased as necessary to accommodate harvest and maintenance 
equipment. 

Filters strips with the leading edge on the contour will function better than those with a gradient along the 
leading edge. 

Seeding rates that establish a higher stem density than the normal density for a high quality grass hay 
crop will be more effective in trapping and treating contaminants. 

When needed, invasive plant species may be controlled through mowing, herbicides, and hand weeding. 
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Consideration for Reducing Suspended Solids and Associated Contaminants in Runoff.    
Increasing the width of the filter strip beyond the minimum required will increase the potential for 
capturing more contaminants in runoff.  

Considerations for Creating, Restoring or Enhancing Herbaceous Habitat for Wildlife and 
Beneficial Insects and Pollinators.  Filter strips are often the only break in the monotony of intensively-
cropped areas.  The wildlife and pollinator benefits of this herbaceous cover can be enhanced by the 
following: 

 When appropriate, use native grass species that fulfill the purpose(s) of the practice while also 
providing habitat for priority wildlife. 

 Adding herbaceous plant species (including native forbs) to the seeding mix that are beneficial to 
wildlife and pollinators and are compatible for one of the listed purposes.  Changing the seeding mix 
should not detract from the purpose for which the filter strip is established. 

 Increasing the width beyond the minimum required.  The additional area can increase food and cover 
for wildlife and pollinators.  

 Management activities on filter strips (mowing, burning, or light disking), should not be done more 
often than every other year with frequency dependent on geographical location to maintain the 
purpose(s) of the practice. 

 Management activities should be completed outside of the primary nesting, fawning, and calving 
seasons.  Activities should be timed to allow for regrowth before the growing season ends. 

 Organic producers should submit plans and specifications to their certifying agent for approval prior 
to installation, as part of the organic producer’s organic system plan. 

Considerations to Maintain or Enhance Watershed Functions and Values.   Filter strips may be used 
to enhance connectivity of corridors and noncultivated patches of vegetation within the watershed, 
enhance the aesthetics of a watershed, and be strategically located to reduce runoff, and increase 
infiltration and groundwater recharge throughout the watershed. 

Increase Carbon Storage.  Increasing the width of the filter strip beyond the minimum required will 
increase potential for carbon sequestration.  

PLANS AND SPECIFICATIONS 

Specifications for establishment and operation of this practice will be prepared for each field or treatment 
unit. Record the specifications using the implementation requirements document.  The specifications will 
identify at a minimum the following: 

 Practice purpose(s). 
 Length, width (width refers to flow length through the filter strip), and slope of the filter strip to 

accomplish the planned purpose(s). 
 Plant species selection and seeding/planting/sprigging rates to accomplish the planned purpose. 
 Planting dates and planting method(s). 
 Specific care and handling requirements of the seed or plant material to ensure that planted 

materials have an acceptable rate of survival. 
 A statement that only viable, high quality, and adapted seed will be used. 
 Site preparation instructions sufficient to establish and grow selected species. 

OPERATION AND MAINTENANCE 

For the purposes of filtering contaminants and nutrients (phosphorus), permanent filter strip vegetative 
plantings will be harvested and removed as appropriate to encourage dense growth, maintain an upright 
growth habit and remove nutrients and other contaminants that are contained in the plant tissue. 

Control undesired weed species, especially State-listed noxious weeds. 
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If Conservation Practice Standard (CPS) Prescribed Burning (Code 338) is used to manage and maintain 
the filter strip, an approved burn plan must be developed. 

Inspect the filter strip after storm events and repair any gullies that have formed, remove unevenly 
deposited sediment accumulation that will disrupt sheet flow, reseed disturbed areas and take other 
measures to prevent concentrated flow through the filter strip. 

Apply supplemental nutrients as needed to maintain the desired species composition and stand density. 

Periodically regrade and reestablish the filter strip area when sediment deposition at the filter strip-field 
interface jeopardizes its function.  Reestablish the filter strip vegetation in regraded areas, if needed.   

If grazing is used to harvest vegetation from the filter strip, the grazing plan must ensure that the integrity 
and function of the filter strip is not adversely affected.  

REFERENCES 

Dillaha, T.A., J.H. Sherrard, and D. Lee.  1986.  Long-Term Effectiveness and Maintenance of Vegetative 
Filter Strips.  VPI-VWRRC Bulletin 153. 
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Foster, G.R.  Revised Universal Soil Loss Equation, Version 2 (RUSLE2) Science Documentation (In 
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Wisconsin Agronomy Technical Note 6

INTRODUCTION

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

BACKGROUND

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

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

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

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

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

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

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

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

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

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

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

SPECIE SELECTION AND SEED 
QUALITY

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

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

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

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

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

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

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

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

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

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

 Tall Fescue: Schedonorus arundinaceus,
Lolium arundinacea, Festuca arundinacea

 Meadow Fescue: Schedonorus pratense,
Lolium pratense

Pure Live Seed

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

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

Example:  Pure Live Alfalfa Seed

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

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

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

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

The PLS for Lot number 1234 is 96.03%.

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

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

Inoculation

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

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

CRITERIA FOR SEED MIXTURE 
DEVELOPMENT

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

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

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

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

Conservation Cover (327)

Introduced Species

1. Wildlife Habitat Planting

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

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

Refer to Table 7 for example mixtures.

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

2. Herbaceous Pollinator Habitat

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

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

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

Critical Area Planting (342)

Introduced Species

 A minimum of 160 seeds per square foot for a 
solid grass planting or in combination with 
legumes.

 Fifty percent of the seeds per square foot will 
comprise of grasses and 25 percent of the seed 
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per square foot will consist of sod-forming 
grasses.

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

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

Refer to Table 8 for example mixtures.

Forage and Biomass Planting (512)

Introduced Species 

1. Pasture and Hayland Planting 

 For pasture plantings, mixtures will have at 
least 1 grass and 1 legume.  The mixture will
have at least 50 percent grass seeds per 
square foot, and the total mix will have at 
least 60 seeds per square foot.

 For hayland establishment, mixtures and 
single specie plantings may be used as long 
as the total seeding rate is at least 60 seeds 
per square foot.

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

 Seeding rate is half of the pure stand seeding 
rate as specified in Table 2.  Seeds per 
square foot for legumes will vary according 
to specie.

 Frost seeding is approved only for legumes 
into existing pastures at a seeding rate of 
two-thirds the recommended pure stand 
seeding rate.

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

Moisture Regimes Drainage Class Forage Suitability Group

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

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

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

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

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

Very poorly drained FSG 7, FSG 10

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

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

FSG 7, FSG 10

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

Somewhat poorly drained FSG 4, FSG 7, FSG 10

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

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

FSG 4

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

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

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

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

FSG 1, FSG 5, FSG 6, FSG 8

FSG 9
High water capacity, no seasonal high water table, runoff 
concern.

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

Moderately well drained FSG 1, FSG 4, FSG 5, FSG 6, FSG 8

Well drained

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

FSG 5, FSG 6

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

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

Dry
Dry sites occur mostly 
on well to excessively 
drained soils.

Well drained FSG 1, FSG 2, FSG 3, FSG 5, FSG 6

Somewhat excessively drained FSG 2, FSG 3, FSG 6

Excessively drained FSG 2, FSG 3
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Table 2
Common Species and Recommended Pure Stand Seeding Rates

Name Genus and species Plant Type Moisture Regime

Single Species 
Seeding Rate 

(PLS)
Lbs./Acre

Seeds/Lb.
Seeds/Ft2/

Lb./Ac.

Chewings Red Fescue
Festuca rubra L. ssp 
fallax

Grass D, DM, M 5 350,000 8

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

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

Italian or Annual 
Ryegrass

Lolium perenne L. ssp. 
multiflorum

Grass DM, M, WM 20 227,000 5.2

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

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

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

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

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

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

Tall Fescue
Schedonorus 
arundinaceus

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

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

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

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

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

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

White Ladino Clover Trifolium repens Legume DM, M, WM 3 871,650 20
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SEEDING DATES

Date of seeding is a critical factor in determining 
whether a seeding will succeed or fail. The specific 
date that provides the best chance for success will 
vary from south to north and from year to year with 
prevailing moisture and temperature conditions. Late 
summer seeding is generally riskier than spring 
seeding. Planting at either end of the allowable range 
is riskier than the middle of the range. Refer to 
Table 5 for the recommended seeding dates.

Seeding outside of the established dates must be 
approved by the NRCS State Agronomist or Area 
Resource Conservationist prior to seeding. All 
variance requests shall provide documentation of the 
current soil moisture conditions and proposed 
timeframes for seeding to be completed.

The frost seeding period in Wisconsin ranges from 
mid February to early March and will vary from 
year to year depending on the weather.  Frost 
seeding is only allowed during active freezing and 
thawing cycles.

Table 5
Recommended Seeding Dates by Planting Zone

Planting 
Zone*

Spring
Late 

Summer
Dormant

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

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

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

*See Figure 1

Figure 1
Planting Zone Map
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TEMPORARY COVER AND 
COMPANION CROPS

Temporary Cover Crop

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

 the required seeds or plant stock are not 
available, 

 the normal planting period for the species has 
passed, or 

 where herbicide carryover will not allow 
establishment of permanent cover immediately.

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

Temporary Seeding Recommendations

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

 Forage sorghum – ½ bushel per acre
(5/15 to 7/15)

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

 Sudangrass – 1 bushel per acre
(5/15 to 7/15)

 Winter wheat - 2 bushels per acre  
(8/1 to 10/1)

 Winter cereal rye - 2 bushels per acre  (8/1 
to 10/15)

 Oats - 2 bushels per acre  (4/1 to 9/1)
 Annual ryegrass - 20 pounds per acre 

(4/1 to 9/1)

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

 Forage sorghum – ½ bushel per acre
(5/15 to 7/15)

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

 Sudangrass – 1 bushel per acre
(5/15 to 7/15)

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

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

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

Companion Crops

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

Companion crop recommendations:

 Oats - 2 bushels per acre (4/1 to 9/1)
 Winter wheat - 1 bushel per acre

(8/1 to 10/1)
 Annual ryegrass - 6 pounds per acre

(4/1 to 9/1)
 Spring wheat - 1 bushel per acre (4/1 to 6/1)

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

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

SPECIAL EROSION CONTROL 
MEASURES 

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

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

Mulching

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

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

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

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

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

Hydroseeding

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

in conjunction with other mulching techniques.
Hydroseeding advantages include:

 the protection of seeds from heat and birds 
during the germination process, 

 a stabilized soil temperature,
 more even application of seeds than broadcast 

seeding, 
 effective in keeping seeds from being washed 

away on slopes, 
 provide added organic components to enrich the 

soil after the critical area is established,
 retention of moisture as seeds sprout, and 
 allows for a better root formation as opposed to 

sodding. 

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

Sodding

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

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

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

Fertilizer

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

Lime

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

SEEDBED PREPARATION AND 
SEEDING RECOMMENDATIONS

Conventional Seeding

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

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

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

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

Advantages: 
 May incorporate nutrients and soil amendments 

such as lime.
 Provides the opportunity to destroy perennial 

weeds.

Disadvantages:
 Soil erosion risk increases greatly.
 Erosion can wash away new seedlings or cover 

and smother the seedling with sediment.
 Higher field preparation cost.
 Annual weed competition can be greater.
 A nurse crop is often needed for erosion control 

and to suppress weed competition.
 Requires more trips across the field resulting in 

higher fuel cost.

No-Till Planting

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

No-Till Planting Into the Prior-Year Crop Residue 

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

Site Preparation for No-Till Interseeding Into 
Existing Grass Cover 

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

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

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

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

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

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

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

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

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

tillage.

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

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

incorporated.

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

Dormant Seeding

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

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

Advantages: 
 Occurs at a time of year when labor is more 

available.
 Seedlings take advantage of early spring 

moisture.
 Soil erosion is minimized.

Disadvantages: 
 Seeding rates should be increased.

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

Frost Seeding

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

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

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

Disadvantages: 
 Stand establishment is normally less successful, 

particularly in dry years.
 The seeding rate must be increased.

Frost seeding is only recommended under the 
following conditions:

 legumes seeded into established pastures,
 seedbeds prepared in fall, and 
 undisturbed sites that consist of fragile residue 

such as soybean stubble.  

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

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

STAND EVALUATION

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

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

Table 6
Plant Density and Stand Evaluation One Year 

After Planting

Average 
Seedlings/Ft2 Action/Condition

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

COVER MAINTENANCE

Weed Control - Establishment Year

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

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

Weed Control - Established Cover

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

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

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

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

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

Seed 
Calculator 

Code*
Mixtures

Pounds PLS 
per Acre

Seeds per 
Square Foot

Moisture 
Regime

327-16A
Timothy 2.5 71

DM, MSmooth Bromegrass 3.0 9
Alfalfa 6.0 30

327-16B
Timothy 2.0 56

M, WM, WOrchardgrass 2.0 30
Red Clover 5.0 32

327-16C
Timothy 2.0 56

DM, MOrchardgrass 2.0 30
Alfalfa 6.0 30

327-16D
Timothy 2.5 71

M, WMSmooth Bromegrass 3.0 9
Red Clover 5.0 32

327-16E

Timothy 2.0 56

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

324-16F

Timothy 2.0 56

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

327-16G
Timothy 2.0 56

DM, M, WMOrchardgrass 2.0 30
Birdsfoot Trefoil 4.0 34

327-16H

Tall Fescue 3.0 15

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

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

Seed 
Calculator 

Code*

Moisture 
Regimes

Common Name Scientific Name
Seeding 
Rate in 

lb/ac PLS

Seeding Rate 
in Seeds/Ft2

PLS

Capacity 
Retardance

Type of 
Site**

342-1
Dry-Mesic and 
Mesic Sites

Smooth Bromegrass Bromus inermis 10 31

B
EB, WW, 

CSB

Creeping Red Fescue Festuca rubra 3 24

Alfalfa Medicago sativa 3 15

Red Clover Trifolium pratense 3 19

Kentucky bluegrass Poa pratensis 1.5 75

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

Smooth Bromegrass Bromus inermis 15 47

B EB, WWAlfalfa Medicago sativa 7 35

Timothy Phleum pratense 3 85

342-3
Dry-Mesic and 
Mesic Sites

Kentucky bluegrass Poa pratensis 1 50

B
CSB, EB, 

WW

Smooth Bromegrass Bromus inermis 10 31

Timothy Phleum pratense 2 56

Tall Fescue
Schedonorus 
arundinaceus

2
10

Perennial Ryegrass Lolium perenne 5 26

342-4
Dry-Mesic and 
Mesic Sites

Smooth Bromegrass Bromus inermis 20 62

B
EB, WW, 

CSB
Creeping Red Fescue Festuca rubra 5 40

Alfalfa Medicago sativa 8 40

Red Clover Trifolium pratense 4 25

342-5
Dry-Mesic and 
Mesic Sites

Smooth Bromegrass Bromus inermis 30 93
B

EB, WW, 
CSBAlfalfa Medicago sativa 14 70

342-6

Dry-Mesic, 
Mesic, and 
Wet Mesic 
Sites

Smooth Bromegrass Bromus inermis 7 22

B
CSB, EB, 

WW

Timothy Phleum pratense 2 56

Creeping Red Fescue Festuca rubra 1 8

Kentucky Bluegrass Poa pratensis 1 50

Perennial Ryegrass Lolium perenne 3 16

Red Clover Trifolium pratense 3 19

342-7
Mesic 
Sites***

Smooth Bromegrass Bromus inermis 7 22

B EB, WW
Creeping Red Fescue Festuca rubra 2 16

Kentucky bluegrass Poa pratensis 3 150

Birdsfoot trefoil Lotus corniculatus 2 17

342-8
Mesic
Sites***

Smooth Bromegrass Bromus inermis 15 47

B WW, EBCreeping Red Fescue Festuca rubra 2 16

Kentucky Bluegrass Poa pratensis 2 100

342-9
Mesic 
Sites***

Kentucky Bluegrass Poa pratensis 3 150

C WW, EBCreeping Red Fescue Festuca rubra 4 32

Perennial Ryegrass Lolium perenne 10 52

342-10 Mesic Sites

Smooth Bromegrass Bromus inermis 14 43

B
EB, WW, 

CSB
Timothy Phleum pratense 3 85

Red Clover Trifolium pratense 3 19

Perennial Ryegrass Lolium perenne 4 21

342-11 Mesic Sites
Smooth Bromegrass Bromus inermis 32 99

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

Code*

Moisture 
Regimes

Common Name Scientific Name
Seeding 
Rate in 

lb/ac PLS

Seeding Rate 
in Seeds/Ft2

PLS

Capacity 
Retardance

Type of 
Site**

342-12 Mesic Sites
Kentucky bluegrass Poa pratensis 4 200

C EB, WW
Creeping Red Fescue Festuca rubra 3 24

342-13 Mesic Sites

Smooth Bromegrass Bromus inermis 14 43

B
EB, WW, 

CSB
Timothy Phleum pratense 4 113

Red Clover Trifolium pratense 3 19

342-14 Mesic Sites

Smooth Bromegrass Bromus inermis 15 43

B
EB, WW, 

CSBTimothy Phleum pratense 3.5 99

Alsike Clover Trifolium hybridum 2 32

342-15 Mesic Sites

Smooth Bromegrass Bromus inermis 15 47

B EB, WWTimothy Phleum pratense 3.5 99

Birdsfoot trefoil Lotus corniculatus 3 26

342-16
Wet Mesic 
Sites

Tall Fescue
Schedonorus 
arundinaceus

5 26

B
CSB, EB, 

WW

Timothy Phleum pratense 3 85

Perennial Ryegrass Lolium perenne 3 16

Red Clover Trifolium pratense 3 19

Smooth Bromegrass Bromus inermis 6 19

Kentucky Bluegrass Poa pratensis 2 100

342-17
Wet Mesic 
Sites

Redtop Agrostis gigantea 1 115

C
WW, 

CSB, EBTimothy Phleum pratense 3 85

Red Clover Trifolium pratense 5 32

342-18
Wet Mesic 
Sites

Timothy Phleum pratense 3 85

B
WW, 

CSB, EB

Perennial Ryegrass Lolium perenne 3 16

Red Clover Trifolium pratense 3 19

Smooth Bromegrass Bromus inermis 6 19

Kentucky Bluegrass Poa pratensis 2 100

342-19
Wet Mesic
Sites

Redtop Agrostis gigantea 1 115

C
WW, 

CSB, EB
Timothy Phleum pratense 1 28

Red Clover Trifolium pratense 4 25

Kentucky Bluegrass Poa pratensis 2 100

342-20 Wet Sites***

Redtop Agrostis gigantea 2 229

C WWAlsike Clover Trifolium hybridum 2 31

Kentucky Bluegrass Poa pratensis 2 100

342-21
Wet Mesic 
Sites

Redtop Agrostis gigantea 3 344
C WW

Alsike Clover Trifolium hybridum 3 47

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

Seed
Calculator 

Code*
Mixtures

Pounds PLS 
per Acre

Seeds per 
Square Foot

Moisture 
Regime

327-17A

Timothy 0.5 14

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

327-17B

Tall Fescue 3.0 16

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

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

Table 10
Forage and Hayland Planting Recommendations

Forage Suitability Group
Seed 

Calculator 
Code1

Species
Lbs. PLS 
per Acre

Seeds per 
Square 

Foot

Hay Crop

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

Red Clover
Tall Fescue
Timothy

6
6
1

38
31
28

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

512-H2 Alfalfa 12 60

512-H3
Alfalfa
Smooth Bromegrass

10
4

50
12

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

512-H3
Alfalfa
Smooth Bromegrass

10
4

50
12

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

Alsike Clover
Tall Fescue
Timothy

3
6
1

47
31
28

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

512-H3
Alfalfa
Smooth Bromegrass

10
4

50
12

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

512-H3
Alfalfa
Smooth Bromegrass

10
4

50
12

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

Alsike Clover
Tall Fescue
Timothy

3
6
1

48
31
28

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

Alfalfa
Timothy

8
2

40
56

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

Alfalfa
Smooth Bromegrass
Timothy

8
4
1

40
12
28
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Forage Suitability Group
Seed 

Calculator 
Code1

Species
Lbs. PLS 
per Acre

Seeds per 
Square 

Foot

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

Rotation and Permanent Pastures

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

512-PP1
Alsike Clover
Meadow Fescue

2
6

31
31

512-PP1A
Alsike Clover
Orchardgrass

2
3

31
45

512-PP1B
Alsike Clover
Timothy

2
1.5

31
42

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

512-PP2
Alfalfa
Smooth Bromegrass
Orchardgrass

6
4
4

30
12
60

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

512-PP2

Alfalfa
Smooth Bromegrass
Orchardgrass

6
4
4

30
12
60

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

512-PP4
Alsike Clover
Meadow Fescue
Timothy

2
6
1

31
31
28

512-PP4B
Birdsfoot Trefoil
Meadow Fescue
Timothy

3
6
1

26
31
28

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

512-PP5

Red Clover
White Ladino Clover
Orchardgrass 
Meadow Fescue

5
1
3
6

32
20
45
31

512-PP5B

Red Clover
White Ladino Clover
Festulolium
Meadow Fescue

5
1
7
6

32
20
36
31

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

512-PP6
Red Clover
Orchardgrass
Smooth Bromegrass

5
4
4

32
60
12

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

512-PP7

Alsike Clover
Meadow Fescue
Timothy
Redtop

2
6
1
1

31
31
28

115

512-PP7B

Birdsfoot Trefoil 
Meadow Fescue
Timothy
Redtop

3
6
1
1

26
31
28

115

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

512-PP8
White Ladino Clover
Orchardgrass 
Meadow Fescue

1
3
6

20
45
31

512-PP8B
White Ladino Clover
Festulolium
Meadow Fescue

1
7
6

20
36
31

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

512-PP9
Red Clover
Orchardgrass
Meadow Fescue

5
3
6

32
45
31
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Forage Suitability Group
Seed 

Calculator 
Code1

Species
Lbs. PLS 
per Acre

Seeds per 
Square 

Foot

Group 10:
Organic soils, wetlands, ledge outcrop.

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

Pasture for Horses/Sheep

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

512-PHS1
Kentucky Bluegrass 
Meadow Fescue
White Ladino Clover

4
4
1

200
21
20

512-
PSH1A

Kentucky Bluegrass 
Meadow Fescue
Birdsfoot Trefoil

4
4
3

200
21
26

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

512-PHS2
Kentucky Bluegrass
Festulolium 
White Ladino Clover

2
7
1

100
36
20

512-
PHS2A

Kentucky Bluegrass
Perennial Ryegrass
White Ladino Clover

2
7
1

100
36
20

Groups 2 & 3:
Low water holding capacity.

512-PHS3
Alfalfa 
Orchardgrass

6
3

30
45

Pasture for Hogs

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

12
10
25
35

2 bu/ac

60
63
---
---
---

Summer Annuals for Supplemental Forage

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

25
1½ - 2 bu/ac

4 bu/ac
1½-2 lbs./ac

4 lbs./ac

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

1These codes represent the mixtures used in the Wisconsin Seed Calculator.
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1 2 

 

GRASSES

15 0.7 20 0.8 4/10-6/1, 8/1-9/1 ¼ to ½

50 1.0 63 to 75 1.3 to 1.6 4/10-6/15, 7/15-9/20 ¾ to 1½

22 0.5 28 0.6 6/1-7/15 ½ to ¾

28 0.6 33 0.7 6/1-7/15 ½ to 1½

28 1.0 33 1.2 6/1-7/15 ½ to 1

22 0.5 28 0.6 6/1-7/15 ½ to ¾

50 0.8 70 to 90 1.2 to 1.5 4/10-6/15, 7/15-9/1 ¾ to 1½

50 1.0 63 to 75 1.3 to 1.6 8/15-9/15 ¾ to 1½

55 1 55 1 7/15-10/15 ¾ to 1½

30 0.9 45 to 60 1.4 to 1.9 4/10-9/1 ½ to 1½

50 0.8 70 to 90 1.2 to 1.5 8/1-10/1 ¾ to 1½

50 1.0 70 to 90 1.3 to 1.9 8/1-10/1 ¾ to 1½

NON-LEGUMES BROADLEAF

20 0.4 35 0.7 5/15-8/1 ½ to 1

4 -- 12 -- 4/10-6/15, 7/15-8/15 ½ to ¾

1 -- 2 -- 6/1-7/15 1 to 1½

1 -- 2 -- 4/10-6/1, 8/1-9/1 ½ to ¾

2 -- 6 -- 4/10-6/15, 8/1-8/15 ½ to ¾

1 -- 5 -- 4/10-6/15, 7/15-8/15 ¼ to ½

LEGUMES

13 -- 16 -- 4/15-6/1, 8/1-8/30 ¼ to ½

9 -- 17 -- 6/1-8/1 ¼ to ½

55 0.9 99 1.7 6/1-7/15 1 to 1½

65 2.6 100 4.0 4/10-6/15 1 to 1½

15 -- 20 -- 4/10-6/15, 7/15-9/15 1 to 1½

65 2.6 100 4.0 8/1-9/1 1 to 1½

9 -- 13 -- 4/10-8/15 ¼ to ½

7 -- 9 -- 4/15-6/1, 8/1-8/30 ¼ to ½

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.

  adequate seed to soil contract.

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

lbs.

lbs.

lbs. lbs.

lbs.

lbs.bu.

bu.

bu.

bu.

bu.

bu.
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3 C 4 3 3 3 1 2 3 3 1 3 4

C 0 3 3 2 2 3 4 4 2 0 2

C 0 3 3 3 1 3 3 3 4 0 2
3 C 4 2 2 2 1 1 4 2 1 3 1

C 0 2 3 3 1 3 1 4 0 4 4

C 0 2 3 2 1 3 4 4 1 3 3

C 0 4 4 4 3 4 4 4 4 0 3

E 0 2 2 2 0 2 3 2 1 2 3

C 3 2 2 2 0 2 3 3 1 2 1

E 3 2 3 2 1 2 4 3 1 4 2

C 2 2 2 1 1 1 2 3 1 2 2

C 0 1 3 2 0 3 4 3 1 1 1

E 0 2 3 2 1 4 3 3 1 3 3

C 4 2 2 3 2 1 0 2 1 2 4

C 0 3 3 3 3 3 3 4 4 1 3

C 0 3 3 3 2 3 4 4 2 0 2

C 2 2 2 1 1 1 2 3 1 2 2

C 0 3 3 4 2 3 4 4 4 1 2

C 4 3 3 3 1 2 4 3 2 4 3

C 0 4 4 4 2 4 4 4 4 2 3

C 0 4 3 4 3 4 4 4 4 2 3

E 0 2 2 2 1 3 1 3 3 3 4

C 0 3 3 3 2 3 4 3 4 0 2

C 0 3 3 3 2 3 4 3 4 0 2
3 C 2 2 1 1 2 3 3 3 3 2 0
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GRASSES

winter annual upright 5.5 - 7.0 40 good good very good very good good seldom
1000 - 
6000

freeze, tillage, 
chemical

cool season 
annual

upright 6 to 8 38 fair good fair good very good never
2000 - 
5000

freeze, tillage, 
mow, chemical, 
roller crimper

winter annual upright 6.0 - 8.0 38 fair good fair good very good
2000 - 
5000

tillage, mow, 
chemical, roller 

crimper

cool season 
annual

upright 5.0 - 7.0 34 fair very good good very good
2500 - 
6000

freeze, tillage, 
mow, chemical, 
roller crimper

summer 
annual

upright 4.6 - 7.0 65 fair fair very good never
1500 - 
3500

freeze, tillage, 
chemical

cool season 
annual

upright 4.5 - 6.0 38 fair good good very good very good never
2000 - 
6000

freeze, mow, 
tillage, chemical

summer 
annual

upright 5.5 - 7.0 65 fair fair never
2000 - 
6000

freeze, tillage, 
chemical

summer 
annual

upright 5.5 - 7.0 65 fair good good never
3000 - 
8000

freeze, tillage, 
chemical

summer 
annual

upright 5.5 - 7.0 65 fair good good never
3000 - 
8000

freeze, tillage, 
chemical

winter annual upright 5.2 - 7.0 38 fair good fair good good
2000 - 
5000

tillage, mow, 
chemical, roller 

crimper

cool season 
annual

upright 6.0 - 7.0 38 fair good fair good good never
2000 - 
5000

freeze, tillage, 
mow, chemical, 

crimper

winter annual upright 6.0 - 7.0 38 fair good good good good
2000 - 
5000

tillage, mow, 
chemical, roller 

crimper

NON-LEGUMES BROADLEAF

summer 
annual

upright to 
semi-upright

5.0 - 7.0 50 good fair fair very good never
1500 - 
2500

freeze, tillage, 
chemical, mow

short-lived 
perennial

upright 5.0 - 7.0 50 very good very good good good very good
1500 - 
2000

tillage chemical

cool season 
annual

upright 5.3 - 6.0 45 good fair good fair good seldom
1200 - 
3000

freeze, tillage, 
chemical

cool season 
annual

upright 6.0 - 7.0 45 good very good good fair good seldom
1200 - 
3000

freeze, tillage, 
chemical

winter/cool 
season

upright 5.5 - 8.0 41 good good good fair good seldom
1000 - 
2500

freeze, tillage, 
chemical

summer 
annual

upright 5.7 - 8.0 44 good fair very good never 250 - 500
freeze, tillage, 
chemical, mow

LEGUMES

cool season 
perennial

upright 6.5 - 7.0 42 good good fair poor poor
3000 - 
8000

tillage chemical

summer 
annual

upright 5.0 - 7.0 42 very good good fair fair fair never
1200 - 
3000

freeze, tillage, 
chemical

summer 
annual

semi-upright 
to climbing

5.5 - 6.0 58 very good fair very good very good never
2000 - 
3600

freeze, tillage, 
chemical, mow

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

cool season 
annual

climbing 6.0 - 7.0 41 fair fair fair fair fair seldom
1200 - 
3000

tillage, mow, 
chemical

winter/cool 
season 
annual

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

tillage, chemical, 
roller crimper

winter annual climbing 6.0 - 7.0 41 fair fair fair fair fair
seldom or 1200 - 

3000
tillage, mow, 

chemical

short-lived 
perennial

upright 5.0 - 8.0 41 very good good very good good very good
2000 - 
5000

tillage chemical

cool season 
annual

upright 5.5 - 6.5 42 fair fair fair good fair
600 - 
1000

tillage chemical
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Expected Lifespan 

Natural Resources Conservation Service 

 
Operation & Maintenance Plan 
Conservation Cover (Code 327) 

The minimum expected lifespan of this practice is at least 5 year(s). 

O and M requirements from CPS 

A properly operated and maintained Conservation Cover  is an asset to your farm operation and your 
agricultural land. Implementation of Conservation Cover will help you to achieve and maintain desired 
resource conditions by supporting one or more of the following purposes: 

 Reduce sheet, rill, and wind erosion and sedimentation. 

 Reduce ground and surface water quality degradation by nutrients and surface water quality 
degradation by sediment.

 Reduce emissions of particulate matter (PM), PM precursors, and greenhouse gases.) 

 Enhance wildlife, pollinator and beneficial organism habitat. 

 Improve soil health. 
This practice will require you to perform periodic operation and maintenance to maintain satisfactory 
performance. The following are some requirements of the operation and maintenance program. 

Operation and Maintenance  

 Mowing and harvest operations in a perennial crop system such as orchards, vineyards, berries, 
and nursery stock shall be done in a manner which minimizes the generation of particulate matter. 

 If wildlife habitat enhancement is a purpose, maintenance practices and activities shall not disturb 
cover during the reproductive period for the desired species. Exceptions should be considered for 
periodic burning or mowing when necessary to maintain the health of the plant community. 

 Control noxious weeds and other invasive species. 

 Mowing may be needed during the establishment period to reduce competition from weeds. 

 To benefit insect food sources for grassland nesting birds, spraying or other control of noxious 
weeds shall be done on a  basis to protect forbs and legumes that benefit native pollinators 
and other wildlife. 

 Re-vegetate bare spots. 
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Specific Site Requirements 
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Expected Lifespan 

Natural Resources Conservation Service 

 
Operation & Maintenance Plan 

Cover Crop (Code 340) 

The minimum expected lifespan of this practice is at least 1 year(s). 

O and M requirements from CPS 

A properly operated and maintained Cover Crops Practice is an asset to your farm operation and your 
agricultural land. Implementation of Cover Crops will help you to achieve and maintain desired resource 
conditions by supporting one or more of the following purposes: 

 Reduce erosion from wind and water. 

 Maintain or increase soil health and organic matter content. 

 Reduce water quality degradation by utilizing excessive soil nutrients. 

 Suppress excessive weed pressures and break pest cycles. 

 Improve soil moisture use efficiency. 

 Minimize soil compaction.
This practice will require you to perform periodic operation and maintenance to maintain satisfactory 
performance. The following are some requirements of the operation and maintenance program. 

Operation and Maintenance  

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

 Establish cover crop within the stated time period and maintain until the stated time/growth stage. 
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Specific Site Requirements 










