
 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

Permit Fact Sheet 
General Information 

Permit Number  WI-0024139-11-0 

Permittee Name 
and Address 

VILLAGE OF GRATIOT 

P O Box 189 5630 Main Street, Gratiot, WI 53541-0189 

Permitted Facility 
Name and Address 

Gratiot Wastewater Treatment Facility 

10950 Simons Street, Gratiot, WI 

Permit Term August 01, 2025 to June 30, 2030 

Discharge Location East of the WWTF, NW ¼ of NE ¼, Section 9, T1N, R4E. Lat: 42.5803 90.0242  

Receiving Water Wolf Creek in Lower Pecatonica River Watershed in the Sugar-Pecatonica River Basin in 
Lafayette County 

Stream Flow (Q7,10) 3.5 cubic feet per second 

Stream 
Classification 

Warm Water Sport Fish, non-public water supply 

Discharge Type Existing, continuous 

Annual Average 
Design Flow 
(MGD) 

0.035 

Industrial or 
Commercial 
Contributors 

None 

Plant Classification A3 - Recirculating Media Filters; D - Disinfection; SS - Sanitary Sewage Collection System 

Approved 
Pretreatment 
Program? 

 

Facility Description 
The Village of Gratiot operates a recirculating sand filter wastewater treatment facility that serves a population of 
approximately 224 with no industrial contributors. The treatment system includes two single-train septic tanks, a wet well, 
recirculation tank, four sand filter beds with underdrains, and a UV system for seasonal disinfection. 

Solids are removed from the two septic tanks as needed and are land applied on department approved sites under ch. NR 
204, Wis. Adm Code, for Domestic Sewage Sludge Management.  For this permit term, Gratiot has been approved for 
water quality trading for phosphorus and plans to perform stream bank stabilization within the Wolf Creek watershed. 

Substantial Compliance Determination 
Enforcement During Last Permit: A Notice of Noncompliance was issued during the current permit term to address the 
permittee's failure to fully implement its phosphorus source reduction measures required by the individual variance. To-
date, as corrective measures and full implementation has not occurred, the permittee remains in noncompliance with these 
requirements. The permittee is expected to return to compliance with the WPDES permit at permit reissuance with the 
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implementation of water quality trading (WQT), which will be used to comply with the phosphorus WQBELs in lieu of 
the individual phosphorus variance. 

After a desk top review of all discharge monitoring reports, CMARs, land application reports, compliance schedule items, 
and a site visit on November, 6, 2024, the permittee has been found to be in substantial compliance with its current permit. 

Compliance determination made by Caitlin O’Connell, Wastewater Engineer on November 18, 2024 

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 0.0175 MGD, July 2019-August 
2024 

INFLUENT: 24-hr flow proportional composite samples shall be 
collected from the inlet side of the first septic tank. Flow is 
monitored via ultrasonic meter at the flume in the influent manhole 
prior to the first septic tank. 

001 0.017 MGD, July 2019-August 
2024 

EFFLUENT: 24-hr flow proportional composite sampler intake 
located in the effluent channel after the weir but before UV 
disinfection, prior to discharge to Wolf Creek. Grab samples 
collected after UV disinfection in the U.V. pit. Flow is monitored 
via ultrasonic meter at the weir in the recycling tank. 

002 22 dry U.S. tons annual average 
determined from amounts applied 
in 2020 and 2023 

SLUDGE: Liquid, Class B. Representative sludge samples shall be 
collected from the septic tanks. 

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   24-Hr Flow 
Prop Comp 

Suspended Solids, 
Total 

  24-Hr Flow 
Prop Comp 

1.1.1 Changes from Previous Permit: 
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Influent limitations and monitoring requirements were evaluated for this permit term. Sample frequency for flow rate has 
been changed from continuous to daily for eDMR reporting purposes. Sample frequency for BOD5 and Total Suspended 
Solids (TSS) were increased from weekly to twice per week to align with frequency changes made at Outfall 001. 

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. 

2 Surface Water - Monitoring and Limitations 

2.1 Sample Point Number: 001- EFFLUENT 
Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Flow Rate MGD Daily Continuous 

BOD5, Total Monthly Avg   24-Hr Flow 
Prop Comp 

BOD5, Total Weekly Avg   24-Hr Flow 
Prop Comp 

Suspended Solids, 
Total 

Monthly Avg 30   24-Hr Flow 
Prop Comp 

Suspended Solids, 
Total 

Weekly Avg   24-Hr Flow 
Prop Comp 

pH Field Daily Max 9.0 su  Grab 

pH Field Daily Min 6.0 su  Grab 

E. coli Geometric 
Mean -
Monthly 

 Weekly Grab Limit Effective May 
through September 
annually. 

E. coli % Exceedance 10 Percent Monthly Calculated Limit Effective May 
through September 
annually. See the E. coli 
Percent Limit permit 
section. Enter the result in 
the DMR on the last day of 
the month. 

Phosphorus, Total Monthly Avg   24-Hr Flow 
Prop Comp 

Limit effective throughout 
the permit term, as it 
represents a minimum 
control level. 
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Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

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

WQT Credits Used 
(TP) 

 Monthly Calculated Starting January 1, 2026, 
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 Monthly Avg  0.225  Monthly Calculated Limit effective January 1, 
Compliance (TP) 2026. 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 6-Month Avg 0.075  Monthly Calculated Limit effective January 1, 
Compliance (TP) 2026. Compliance with the 

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

WQT Computed 6-Month Avg  0.022  Monthly Calculated Limit effective January 1, 
Compliance (TP) 2026. Report the WQT TP 

Computed Compliance 
value using Equation 3b. in 
the Water Quality Trading 
(WQT) section.  
Compliance with the six-
month average limit is 
evaluated at the end of the 
six-month period on June 
30 and Dec 31. 

WQT Credits Used 
(TP) 

Annual Total  289  Annual Calculated Limit effective January 1, 
2026. The sum of total 
monthly credits used may 
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Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

not exceed Table 2 values 
listed below. 

Zinc, Total 
Recoverable 

 Quarterly 24-Hr Flow 
Prop Comp 

Nitrogen, Ammonia 
(NH3-N) Total 

 Monthly 24-Hr Flow 
Prop Comp 

Monitoring only 2029. 

Chloride  Monthly 24-Hr Flow 
Prop Comp 

Monitoring only 2029. 

Nitrogen, Total 
Kjeldahl 

 Quarterly 24-Hr Flow 
Prop Comp 

See Nitrogen Series 
Monitoring section in 
permit. 

Nitrogen, Nitrite + 
Nitrate Total 

 Quarterly 24-Hr Flow 
Prop Comp 

See Nitrogen Series 
Monitoring section in 
permit. 

Nitrogen, Total  Quarterly Calculated See Nitrogen Series 
Monitoring section in 
permit. Total Nitrogen shall 
be calculated as the sum of 
reported values for Total 
Kjeldahl Nitrogen and 
Total Nitrite + Nitrate 
Nitrogen. 

2.1.1 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- The sample frequency for flow has been changed from “continuous” to “daily” for eDMR reporting purposes. 

 BOD5 and TSS- The sample frequency for BOD5 and TSS has been increased from weekly to two times per week. 

 pH Field- The sample frequency for pH has been increased from weekly to five times per week. 

 E. coli- Fecal coliform monitoring and limits have been replaced with Escherichia coli (E. coli) monitoring and limits.  

 Phosphorus- The sample frequency for phosphorous has been increased from weekly to two times per week. 
Additional parameters have been added to compute compliance with final WQBELs achieved through water quality 
trading. 

 Total Nitrogen Monitoring (TKN, N02+N03 and Total N)- Quarterly monitoring is required. 

2.1.2 Explanation of Limits and Monitoring Requirements 
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Detailed discussions of limits and monitoring requirements can be found in the attached water quality-based effluent 
limits (WQBEL) memo dated October 3, 2024. 

Monitoring Frequencies- The Monitoring Frequencies for Individual Wastewater Permits guidance (April 12, 2021) 
recommends that standard monitoring frequencies be included in individual wastewater permits based on the size and type 
of the facility, in order to characterize effluent quality and variability, to detect events of noncompliance, and to ensure 
consistency in permits issued across the state. Guidance and requirements in administrative code were considered when 
determining the appropriate monitoring frequencies for pollutants that have final effluent limits in effect during this 
permit term. The department has determined at this time that an increase in monitoring frequency is warranted for BOD5, 
TSS, phosphorus and pH because the previous frequencies were lower than the minimum frequency outlined in guidance 
for minor municipal facilities. These monitoring frequency increases are necessary in order to effectively characterize the 
effluent quality and variability, to best determine compliance with effluent limitations, and to align the monitoring 
requirements with those required for similar facilities across the state. 

Expression of Limits- In accordance with the federal regulation 40 CFR 122.45(d) and s. NR 205.065, Wis. Adm. Code, 
limits in this permit are to be expressed as weekly and monthly average limits whenever practicable. 

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

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 Wolf River is . In this case, the WQBEL is 0.225 mg/L monthly average, 0.075 mg/L 6-
month average, and 0.022 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 complies with the applicable water quality 
criterion. A phosphorus concentration limit is necessary to prevent backsliding during the term of the permit. The previous 
limit of 7.7  for this purpose. 

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-2025-0011) or approved amendments thereof. The total ‘WQT TP Credits’ available are 
designated in the approved WQT Plan. As part of this plan, the municipality is implementing streambank stabilization and 
proposes the generation of  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 

3 Land Application - Monitoring and Limitations 
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Municipal Sludge Description 

Sample 
Point 

Sludge 
Class (A or 

B) 

Sludge 
Type 

(Liquid or 
Cake) 

Pathogen 
Reduction 

Method 

Vector 
Attraction 

Method 

Reuse 
Option 

Amount 
Reused/Disposed (Dry 

Tons/Year) 

002 B Liquid Fecal 
coliform 

Injection Land 
Application 

22 

Does sludge management demonstrate compliance? Yes 

Is additional sludge storage required? No 

Is Radium-  No. 

Is a priority pollutant scan required? No 

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

3.1 Sample Point Number: 002- 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  Annual Composite 

Arsenic Dry Wt High Quality  Annual Composite 

Cadmium Dry Wt Ceiling  Annual Composite 

Cadmium Dry Wt High Quality  Annual Composite 

Copper Dry Wt Ceiling  Annual Composite 

Copper Dry Wt High Quality  Annual Composite 

Lead Dry Wt Ceiling  Annual Composite 

Lead Dry Wt High Quality 300  Annual Composite 

Mercury Dry Wt Ceiling  Annual Composite 

Mercury Dry Wt High Quality  Annual Composite 

Molybdenum Dry Wt Ceiling  Annual Composite 

Nickel Dry Wt Ceiling  Annual Composite 

Nickel Dry Wt High Quality  Annual Composite 

Selenium Dry Wt Ceiling  Annual Composite 

Selenium Dry Wt High Quality  Annual Composite 
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Monitoring Requirements and Limitations 

Parameter Limit Type Limit and 
Units 

Sample 
Frequency 

Sample 
Type 

Notes 

Zinc Dry Wt Ceiling  Annual Composite 

Zinc Dry Wt High Quality  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  Once Composite Once in 2026. 

PCB Total Dry Wt High Quality  Once Composite Once in 2026. 

PFOA + PFOS  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. 

3.1.1 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. 

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

3.1.2 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). Requirements for 
pathogens are specified in s. NR 204.07(6) and in s. NR 204.07 (7) for vector attraction requirements. Limitations for 
PCBs are addressed in s. NR 204.07(3)(k). 

PFAS- The presence and fate of PFAS in municipal and industrial sludges is an emerging public health concern. EPA has 
developed a draft risk assessment to determine future land application rates and released this risk assessment in January of 
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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” will 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 Schedules 

4.1 Annual Water Quality Trading (WQT) Report 

Required Action Due Date 

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

  
demonstrate compliance; 

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

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

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

7 

Annual WQT Report #2: Submit an annual WQT report that shall cover the previous year. 8 

Annual WQT Report #3: Submit an annual WQT report that shall cover the previous year. 9 

Annual WQT Report #4: 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.  

 

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. 

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

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

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

Required Action Due Date 

Land Application Management Plan Submittal: Submit a 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 

 
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. 

07 1  

4.2.1 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. 

Attachments 
Water Quality-Based Effluent Limitations for the Gratiot Wastewater Treatment Facility WPDES Permit No. WI-
0024139-11-0, October 3, 2024 

Gratiot Wastewater Treatment Facility - WPDES Permit WI-0024139 Water Quality Trading Plan – 
CONDITIONAL APPROVAL, April 10, 2025 

Water Quality Trading Plan, March 28, 2025 

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

Prepared By:  Amanda Perdzock, Wastewater Specialist Date: May 7, 2025 
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StStatatee ooff WWisisccoonnssininCORRESPONDENCE/MEMO

DATE: October 3, 2024 

TO: Jennifer Jerich – SCR/Horicon 

FROM: Sarah Luck – SCR/Fitchburg 

SUBJECT: Water Quality-Based Effluent Limitations for the Gratiot Wastewater Treatment Facility 
WPDES Permit No. WI-0024139-11-0 

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 Gratiot Wastewater Treatment 
Facility in Lafayette County. This municipal wastewater treatment facility (WWTF) discharges to Wolf 
Creek, located in the Lower Pecatonica River Watershed in the Sugar-Pecatonica River Basin. The 
evaluation of the permit recommendations is discussed in more detail in the attached report. 

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

Parameter Daily 
Maximum 

Daily 
Minimum 

Weekly 
Average 

Monthly 
Average 

Six-Month 
Average Footnotes 

Flow Rate 1 
BOD5 45 mg/L 30 mg/L 2 
TSS 45 mg/L 30 mg/L 2 
pH 9.0 s.u. 6.0 s.u. 2 
Ammonia Nitrogen 1,2 
Bacteria 
E. coli 126 #/100 mL 

geometric mean 

3 

Phosphorus 
WQT MCL 
Final WQBELs 

7.7 mg/L 
0.225 mg/L 0.075 mg/L 

0.022 lbs/day 

4 

Chloride 1 
Zinc, Total 
Recoverable 

1,2 

TKN, 
Nitrate+Nitrite, and 
Total Nitrogen 

5 

Footnotes: 
1. Monitoring only. 
2. No changes from the current permit. 
3. Bacteria limits apply during the disinfection season of May through September. Additional limit: 

No more than 10 percent of E. coli bacteria samples collected in any calendar month may exceed 
410 count/100 mL. 

4. A minimum control level (MCL) is required for water quality trading (WQT). This value is 7.7 
mg/L as a monthly average and should not be exceeded during the permit term. It is 
recommended that the MCL be set equal to the existing interim limit of 7.7 mg/L if enough 
trading credits can be secured. Final determination of the MCL will be decided once the WQT 
plan has been reviewed and approved, which is outside the scope of this memo. 



 
 

   
 

   

 

  
 

  

5. As recommended in the Department's October 1, 2019 Guidance for Total Nitrogen Monitoring 
in Wastewater Permits, quarterly total nitrogen monitoring is recommended for municipal 
permittees with total nitrogen greater than 40 mg/L. Total Nitrogen is the sum of nitrate (NO3), 
nitrite (NO2), and total kjeldahl nitrogen (TKN) (all expressed as N). Total nitrogen was reported 
as 42.50 mg/L on the permit application. 

No WET testing is required because information related to the discharge indicates low risk for toxicity. 

The recommended limits meet the expression of limits requirements in ss. NR 106.07 and NR 205.065(7), 
Wis. Adm. Code, and additional limits are not required. 

Please consult the attached report for details regarding the above recommendations. If there are any 
questions or comments, please contact Sarah Luck (Sarah.Luck@wisconsin.gov) or Diane Figiel 
(Diane.Figiel@wisconsin.gov). 

Attachments (3) – Narrative, Site Map, and Ammonia Nitrogen Calculations 

PREPARED BY: ______________________________ Date: __________________ 
Sarah Luck 
Water Resources Engineer 

October 3, 2024 
a 

Sarah Luck 

E-cc: Caitlin O’Connell, Wastewater Engineer – SCR/Dodgeville 
Diane Figiel, Water Resources Engineer – WY/3 
Nate Willis, Wastewater Engineer – WY/3 

mailto:Diane.Figiel@wisconsin.gov
mailto:Sarah.Luck@wisconsin.gov


 

 
 

 
 

 
 

 
 

 

 
  

 
 

 
 

 

 
 

 
  

 
  

  
 

 
 

 
  

      
       

       
     

      
 

 
    

  
 

  
  

      

      
 

 
 

    
 

 

 
 

 
 

 

Attachment #1 

Water Quality-Based Effluent Limitations for 
Gratiot Wastewater Treatment Facility 

WPDES Permit No. WI-0024139-11-0 

PART 1 – BACKGROUND INFORMATION 

Facility Description 
The Gratiot Wastewater Treatment Facility serves a population of approximately 236 with no industrial 
contributors. Wastewater is conveyed by a gravity sewer system to a lift station located near the 
intersection of STH 11 and Sheldon Street. The lift station pumps the sewage through 3520 feet of 4" 
force main to the first chamber of the solids settling tank. In the first chamber of the solids settling tank, 
solids settle to the bottom of the tank while liquid passes through the transfer pipe between the two 
chambers of the tank. Further settling occurs in the second chamber. Decomposition of organic solids 
occurs in both chambers of the tank. After liquid passes through the solids tank, it passes into the wet 
well. One of the two self-priming, non-clog sewage pumps moves the liquid through the 4" diameter filter 
feed pipe to the sand filter. At the sand filter, the liquid is distributed through 3" diameter headers to 1 
1/2" diameter perforated distribution pipes. Once the liquid passes through the sand filter, it is collected at 
the bottom of the filter by slotted collection pipes then goes to recirculation channel were some goes back 
to the wet well and some goes through a UV disinfection chamber and to the outfall. Solids are removed 
from the settling tanks as needed. 

Attachment #2 is a map of the area showing the approximate location of Outfall 001. 

Existing Permit Limitations 
The current permit, which expired on June 30, 2024, includes the following effluent limitations and 
monitoring requirements. 

Parameter Daily 
Maximum 

Daily 
Minimum 

Weekly 
Average 

 Monthly 
Average 

Six-Month 
Average Footnotes 

Flow Rate 1 
BOD5 45 mg/L 30 mg/L 2 
TSS 45 mg/L 30 mg/L 2 
pH 9.0 s.u. 6.0 s.u. 2 
Ammonia Nitrogen 1 
Fecal Coliform
  May – September 

656#/100 mL 
geometric mean 

400#/100 mL 
geometric mean 

Zinc, Total 
Recoverable  

3 

Chloride 1 
Phosphorus
  Interim 
  Final 

7.7 mg/L 
0.225 mg/L 0.075 mg/L 

0.022 lbs/day 
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Attachment #1 
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. Reasonable potential for zinc limits was present at the last permit reissuance; however, following 
additional monitoring, the permit was modified to remove zinc limits, as well as WET testing, 
and monitoring only was required for the remainder of the permit term. 

4. Gratiot Wastewater Treatment Facility is currently covered under an individual phosphorus 
variance. 

Receiving Water Information 
 Name: Wolf Creek 
 Waterbody Identification Code (WBIC): 918000 
 Classification used in accordance with chs. NR 102 and 104, Wis. Adm. Code: Warm Water Sport 

Fish (WWSF) community, non-public water supply.  
 Low flows used in accordance with chs. NR 106 and 217, Wis. Adm. Code: The following 7-Q10 and 

7-Q2 values are from USGS for Station P19, located at State Highway 11 in Gratiot where Outfall 001 
is located. 

 7-Q10 = 3.5 cfs (cubic feet per second)
 7-Q2 = 7.0 cfs

 90-Q10 = 6.0 cfs 
Harmonic Mean Flow = 9.9 cfs 
The Harmonic Mean has been estimated based on average flow and the 7-Q10 using an equation 
from U.S. EPA's Technical Support Document for Water Quality-Based Toxics Control (March 
1991, EPA/505/2-90-001, pgs. 88-89). 

 Hardness = 341 mg/L as CaCO3. This value represents the geometric mean of data collected from a 
station on the Pecatonica River at the Wisconsin/Illinois state line (SWIMS station 233002, Station 
Name: Pecatonica River at Martintown, WI) 

 % 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 Wolf Creek are not available. Given the 
amount of dilution in Wolf Creek, as compared to the discharge from Gratiot Wastewater Treatment 
Facility, the background concentrations are assumed to be negligible and a value of zero is used in the 
computations.  

 Multiple dischargers: None. 
 Impaired water status: The Pecatonica River, located approximately one mile downstream of Outfall 

001, is listed (4/1/2012) as impaired for total phosphorus. 

Effluent Information 
 Flow rate: 

Design annual average = 0.035 MGD (Million Gallons per Day) 
For reference, the actual average flow from July 2019 through August 2024 was 0.017 MGD. 

 Hardness = 377 mg/L as CaCO3. This value represents the geometric mean of data (n=4) from 
September 2023 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). 
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Attachment #1 
 Water source: Domestic wastewater with water supply from wells. 
 Additives: None. 
 Effluent characterization: This facility is categorized as a minor municipality, so the permit 

application required effluent sample analyses for a limited number of common pollutants, as specified 
in s. NR 200.065, Table 1, Wis. Adm. Code, primarily metal substances plus ammonia, chloride, 
hardness, and phosphorus. 

 Effluent data for substances for which a single sample was analyzed is shown in the tables in Part 2 
below, in the column titled “MEAN EFFL. CONC.”. Otherwise, substances with multiple effluent 
data are shown in the tables below or in their respective parts in this evaluation. 

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

9/21/2023 22 10/3/2023 20 10/15/2023 21 
9/24/2023 22 10/6/2023 18 10/18/2023 18 
9/27/2023 23 10/9/2023 19 11/14/2023 18 
9/30/2023 23 10/12/2023 18 

1-day P99 = 26  
4-day P99 = 23  

Chloride Effluent Data 
2/21/23 – 12/18/23 Chloride (mg/L) 

1-day P99 529 
4-day P99 382 

30-day P99 305 
Mean 266 
Std 86 

Sample size 26 
Range 177 - 568 

The following table presents the average concentrations and loadings at Outfall 001 from July 2019 
through August 2024 for all parameters with limits in the current permit to meet the requirements of s. 
NR 201.03(6), Wis. Adm. Code: 

Parameter Averages with Limits 
Average 

Measurement 
BOD5  2 mg/L* 
TSS  2 mg/L* 
pH field 6.6 s.u. 
Phosphorus 4.05 mg/L 
Fecal coliform 3#/100 mL 

*Results below the level of detection (LOD) were included as zeroes in calculation of average. 
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Attachment #1 
PART 2 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 
FOR TOXIC SUBSTANCES – EXCEPT AMMONIA NITROGEN 

Permit limits for toxic substances are required whenever any of the following occur: 
1. The maximum effluent concentration exceeds the calculated limit (s. NR 106.05(3), Wis. Adm. 

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

exceeds the comparable calculated limit (s. NR 106.05(4), Wis. Adm. Code) 
3. If fewer than 11 detected results are available, the mean effluent concentration exceeds 1/5 of the 

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

Acute Limits based on 1-Q10 

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

Limitation =     – f Qe) (Cs)
    Qe  

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

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

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

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

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

If the receiving water is effluent dominated under low stream flow conditions, the 1-Q10 method of limit 
calculation produces the most stringent daily maximum limitations and should be used while making 
reasonable potential determinations. This is not the case for the Gratiot Wastewater Treatment Facility, 
and the limits are set based on two times the acute toxicity criteria. 

The following tables list the calculated WQBELs for this discharge along with the results of effluent 
sampling. All concentrations are expressed in terms    
and chloride (mg/L). 
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Attachment #1 
Daily Maximum Limits based on Acute Toxicity Criteria (ATC) 
RECEIVING WATER FLOW = 2.8 cfs, (1-Q10 (estimated as 80% of 7-Q10)), as specified in s. NR 106.06(3)(bm), 
Wis. Adm. Code. 

SUBSTANCE 

REF. 
HARD.* 

mg/L 
ATC 

MAX. 
EFFL. 

LIMIT** 

1/5 OF 
EFFL. 
LIMIT 

MEAN 
EFFL. 
CONC. 

1-day 
P99 

1-day 
MAX. 
CONC. 

Arsenic 340 679.6 135.9 1.6 
Cadmium 377 47.3 94.6 18.9 0.29 
Chromium 301 4446 8891.7 1778 <1.1 
Copper 377 54.3 108.7 26 23 
Lead 356 365 729.3 145.9 <4.3 
Nickel 268 1080 2160.6 432 1.7 
Zinc 333 345 689.4 118 104 
Chloride (mg/L) 757 1514.0 529 568 

* 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 = 0.88 cfs (¼ of the 7-Q10), as specified in s. NR 106.06(4)(c), Wis. Adm. Code 

SUBSTANCE 

REF. 
HARD.* 

mg/L 
CTC 

WEEKLY 
AVE. 
LIMIT 

1/5 OF 
EFFL. 
LIMIT 

MEAN 
EFFL. 
CONC. 

4-day 
P99 

Arsenic 152.2 2611 522.3 1.6 
Cadmium 175 3.82 65.54 13.1 0.29 
Chromium 301 325.75 5589 1117.8 <1.1 
Copper 341 29.57 507.3 23 
Lead 341 91.62 1572.0 314.4 <4.3 
Nickel 268 120.18 2062 412.4 1.7 
Zinc 333 344.68 5914 84 
Chloride (mg/L) 395 6777 382 

* The indicated hardness may differ from the receiving water hardness because the receiving water hardness 
exceeded the maximum range in ch. NR 105, Wis. Adm. Code, over which the chronic criteria are applicable. In that 
case, the maximum of the range is used to calculate the criterion. 

Monthly Average Limits based on Wildlife Criteria (WC) 
The effluent characterization did not include any effluent sampling results for substances for which 
Wildlife Criteria exist. 

Monthly Average Limits based on Human Threshold Criteria (HTC) 
RECEIVING WATER FLOW = 2.5 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 

SUBSTANCE  
HTC 

MO'LY 
AVE. 
LIMIT 

1/5 OF 
EFFL. 
LIMIT 

MEAN 
EFFL. 
CONC. 

Cadmium 370 17216 3443.2 0.29 
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Attachment #1 

SUBSTANCE  
HTC 

MO'LY 
AVE. 
LIMIT 

1/5 OF 
EFFL. 
LIMIT 

MEAN 
EFFL. 
CONC. 

Chromium (+3) 3818000 177652498 35530500 <1.1 
Lead 140 6514 1302.8 <4.3 
Nickel 43000 2000801 400160 1.7 

Monthly Average Limits based on Human Cancer Criteria (HCC) 
RECEIVING WATER FLOW = 2.5 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 

SUBSTANCE  
HCC 

MO'LY 
AVE. 
LIMIT 

1/5 OF 
EFFL. 
LIMIT 

MEAN 
EFFL. 
CONC. 

Arsenic 13.3 618.9 123.77 1.6 

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, no effluent limitations are 
required. 

Chloride – Considering available effluent data from the current permit term (February 2023 through 
December 2023), the 1-day P99 chloride concentration is 529 mg/L, and the 4-day P99 of effluent data is 
382 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. 

Zinc –Reasonable potential for zinc limits was present at the last permit reissuance; however, following 
additional monitoring, the permit was modified to remove zinc limits, and monitoring only was required 
for the remainder of the permit term. Effluent sampling from September 2019 through July 2024 is shown 
in the table below. 

Zinc Effluent Data 
Zinc, Total 

Recoverable (μg/L) 
1-day P99 118 
4-day P99 84 

30-day P99 67 
Mean 58 
Std 20 

Sample size 32 
Range 22 - 104 

Page 8 of 18 
Gratiot Wastewater Treatment Facility 



 

 
 

 

 
 

 

  

 

  
 

 
 

 
 

  
 

 
 

 
 

 
 

 
  

 
 

   

   
 

 

 
  

  
 

 

Attachment #1 
Considering the available data above, the 1-day P99 and the 4-day P99 effluent concentrations are below 
the calculated WQBELs for zinc; therefore, no effluent limits are needed. However, zinc monitoring is 
recommended to ensure that a minimum of 11 sample results are available at the next permit 
issuance. 

Mercury – The permit application did not require monitoring for mercury because the Gratiot Wastewater 
Treatment Facility is categorized as a minor facility as defined in s. NR 200.02(8), Wis. Adm. Code. In 
accordance with s. NR 106.145(3)(a)3, Wis. Adm. Code, a minor municipal discharger shall monitor, and 
report results of influent and effluent mercury monitoring once every three months if, “there are two or 
more exceedances in the last five years of the high-quality sludge mercury concentration of 17 mg/kg 
specified in s. NR 204.07(5), Wis. Adm. Code.”  A review of the past five years of sludge characteristics 
data reveals that all the sample results are within expected analytical ranges and well below the 17 mg/kg 
level. The average concentration in the sludge (n=2) from July 2019 through August 2024 was 0.85 
mg/kg, with a maximum reported concentration of 1.0 mg/kg. Therefore, no mercury monitoring is 
recommended at Outfall 001. 

PFOS and PFOA – The need for PFOS and PFOA monitoring is evaluated in accordance with s. NR 
106.98(2), Wis. Adm. Code. Based on the type of discharge, the effluent flow rate, and lack of indirect 
dischargers, PFOS and PFOA monitoring is not recommended. The Department may re-evaluate the 
need for sampling at the next permit reissuance if new information becomes available that suggests PFOS 
or PFOA may be present in the discharge. 

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. 

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 270 sample results were reported 
from July 2019 through August 2024. The maximum reported value was 7.5 s.u. (Standard pH Units). 
The effluent pH was 7.4 s.u. or less 99% of the time. The 1-day P99, calculated in accordance with s. NR 
106.05(5), Wis. Adm. Code, is 7.2 s.u. The mean plus the standard deviation multiplied by a factor of 
2.33, an estimate of the upper ninety ninth percentile for a normally distributed dataset, is 7.2 s.u. 
Therefore, a value of 7.2 s.u. is believed to represent the maximum reasonably expected pH, and therefore 
most appropriate for determining daily maximum limitations for ammonia nitrogen. Substituting a value 
of 7.2 s.u. into the equation above yields an ATC = 29.54 mg/L. 
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Attachment #1 
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 59 
1-Q10 1555 

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

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 July 2019 through 
August 2024, with those results being compared to the calculated limits to determine the need to include 
ammonia limits in the Gratiot Wastewater Treatment Facility permit. 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 Effluent Data 
Ammonia Nitrogen 

(mg/L) 
1-day P99 12.01 
4-day P99 6.51 

30-day P99 3.01 
Mean* 1.57 

Std 2.99 
Sample size 36 

Range <0.08 - 8.54 
*“<” means that the pollutant was not detected at the indicated level of detection. The mean concentration was 

calculated using zero in place of the non-detected (ND) result. 

Note: A sample result of 314 mg/L on 05/23/2023 was removed from the dataset since it is an outlier and not 
believed to be representative of normal effluent conditions. 
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Attachment #1 
Based on this comparison, there is no reasonable potential for the discharge to exceed any of the 
calculated ammonia nitrogen limits. No limits are needed for ammonia nitrogen, but monitoring for 
one year during the permit term is recommended. 

PART 4 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 
FOR BACTERIA 

On May 1, 2020, revisions to chs. NR 102 and NR 210, Wis. Adm. Codes, became effective which 
replace fecal coliform limits with new Escherichia coli (E. coli) limits for protection of recreational uses. 
Section NR 210.06(2)(a)1, Wis. Adm. Code, includes two limits which must be included in permits for 
facilities which are required to disinfect: 

1. The geometric mean of E. coli bacteria in effluent samples collected in any calendar month may 
not exceed 126 counts/100 mL. 

2. No more than 10 percent of E. coli bacteria samples collected in any calendar month may exceed 
410 counts/100 mL. 

E. coli monitoring is recommended at the same frequency that fecal coliform monitoring is required in the 
current permit. Since Gratiot Wastewater Treatment Facility’s permit requires weekly monitoring, the 410 
counts/100 mL limit will effectively function as a daily maximum limit unless the facility performs 
additional monitoring. Any additional monitoring beyond what is required by the permit must also be 
reported on the DMR as required in the standard requirements section of the permit. 

These limits are required during May through September. No changes are recommended to the 
current recreational period and the required disinfection season. 

Effluent Data 
Gratiot Wastewater Treatment Facility has monitored effluent E. coli during the 2023 and 2024 
disinfection seasons, and a total of 39 results are available. A geometric mean of 126 counts/100 mL was 
not exceeded, with a maximum monthly geometric mean of 9 counts/100 mL. Effluent data has not 
exceeded 410 counts/100 mL, and the maximum reported value was 38 counts/100 mL. Based on this 
effluent data, it appears that the facility can meet new E. coli limits and a compliance schedule is not 
needed in the reissued permit. 

PART 5 – PHOSPHORUS 

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

Since Gratiot Wastewater Treatment Facility does not currently have an existing technology-based limit, 
the need for this limit in the reissued permit is evaluated. The data demonstrates that the annual monthly 
average phosphorus loading is less than 150 lbs/month, which is the threshold for municipalities in 
accordance with s. NR 217.04(1)(a)1, Wis. Adm. Code, and therefore, no technology-based limit is 
required. 
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Attachment #1 
Annual Average Mass Total Phosphorus Loading 

Month 
Average Phosphorus 

Concentration 
(mg/L) 

Total Effluent Flow 
(Million Gallons) 

Calculated Mass 
(lbs/month) 

September 2023 6.22 0.282 15 
October 2023 5.40 0.265 12 

November 2023 4.68 0.262 10 
December 2023 4.64 0.327 13 

January 2024 4.36 0.363 13 
February 2024 4.70 0.307 12 

March 2024 4.48 0.329 12 
April 2024 3.05 0.965 25 
May 2024 3.80 0.581 18 
June 2024 3.52 0.684 20 
July 2024 2.62 1.166 25 

August 2024 3.34 0.395 11 
Average 16

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

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

Water Quality-Based Effluent Limits (WQBEL) 
Revisions to administrative rules regulating phosphorus took effect on December 1, 2010. These rule 
revisions include additions to s. NR 102.06, Wis. Adm. Code, which establish phosphorus standards for 
surface waters. Subchapter III of NR 217, Wis. Adm. Code, establishes procedures for determining 
WQBELs for phosphorus, based on the applicable standards in ch. NR 102, Wis. Adm. Code. 

Section NR 102.06(3)(a), Wis. Adm. Code, specifically names river segments for which a phosphorus 
criterion of 0.100 mg/L applies. For other stream segments that are not specified in s. NR 102.06(3)(a), 
Wis. Adm. Code, s. NR 102.06(3)(b), Wis. Adm. Code, specifies a phosphorus criterion of 0.075 mg/L. 
The phosphorus criterion of 0.075 mg/L applies for Wolf Creek. 

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 Wolf Creek 
Qs = 100% of the 7-Q2 of 7.0 cfs 
Cs = background concentration of phosphorus in the receiving water pursuant to s. NR 
217.13(2)(d), Wis. Adm. Code 
Qe = effluent flow rate = 0.035 MGD = 0.054 cfs 
f = the fraction of effluent withdrawn from the receiving water = 0 

Section NR 217.13(2)(d), Wis. Adm. Code, specifies that the background phosphorus concentration used 
in the limit calculation formula shall be calculated as a median using the procedures specified in s. NR 
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Attachment #1 
102.07(1)(b) to (c), Wis. Adm. Code. All representative data from the most recent 5 years shall be used, 
but data from the most recent 10 years may be used if representative of current conditions. 

A previous evaluation resulted in a WQBEL of 0.075 mg/L using a background concentration of 0.142 
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. No additional data were available for 
consideration, so a continuation of the WQBEL of 0.075 mg/L as a six-month average is 
recommended. 

Effluent Data 
The following table summarizes effluent total phosphorus monitoring data from July 2019 through 
August 2024. 

Total Phosphorus Effluent Data 
mg/L lbs/day 

1-day P99 8.04 1.75 
4-day P99 5.82 1.02 

30-day P99 4.64 0.64 
Mean 4.05 0.48 
Std 1.31 0.35 

Sample size 270 270 
Range 0.85 - 8.41 0.006 - 3.31 

Reasonable Potential Determination 
The discharge has reasonable potential to cause or contribute to an exceedance of the water quality 
criterion because the 30-day P99 of reported effluent total phosphorus data is greater than the calculated 
WQBEL. Therefore, a WQBEL is required. 

Limit Expression 
According to s. NR 217.14(2), Wis. Adm. Code, because the calculated WQBEL is less than or equal to 
0.3 mg/L, the effluent limit of 0.075 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 upstream of a phosphorus impaired water. This final mass limit shall be 0.075 
mg/L × 8.34 × 0.035 MGD = 0.022 lbs/day expressed as a six-month average. 

Water Quality Trading 
A water quality trading plan has been submitted as an alternative compliance option to offset any total 
phosphorus discharged from Outfall 001 that exceeds the WQBELs. The phosphorus WQBELs may be 
expressed as computed compliance limits, but a Minimum Control Level (MCL) must be set as a limit not 
to be exceeded at the outfall location. It is recommended that the MCL be set equal to the existing 
interim limit of 7.7 mg/L if enough trading credits can be secured. Final determination of the MCL 
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Attachment #1 
will be decided once the WQT plan has been reviewed and approved, which is outside the scope of this 
memo. 

PART 6 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 
FOR THERMAL 

Surface water quality standards for temperature took effect on October 1, 2010. These regulations are 
detailed in chs. NR 102 (Subchapter II – Water Quality Standards for Temperature) and NR 106 
(Subchapter V – Effluent Limitations for Temperature) of the Wisconsin Administrative Code. Daily 
maximum and weekly average temperature criteria are available for the 12 different months of the year 
depending on the receiving water classification. 

In accordance with s. NR 106.53(2)(b), Wis. Adm. Code, the highest daily maximum flow rate for a 
calendar month is used to determine the acute (daily maximum) effluent limitation. In accordance with s. 
NR 106.53(2)(c), Wis. Adm. Code, the highest 7-day rolling average flow rate for a calendar month is 
used to determine the sub-lethal (weekly average) effluent limitation. These values were based off actual 
flow reported from July 2019 through August 2024. 

Gratiot Wastewater Treatment Facility last monitored effluent temperatures from February 2011 through 
September 2013 (shown in the table below). Since there have been no changes to the treatment process or 
thermal loading to the facility, this data is considered to be representative. 

Monthly Temperature Effluent Data & Limits 

Month 

Representative Highest 
Monthly Effluent 

Temperature 

Weekly Daily 
Maximum Maximum 

(°F) (°F) 

Calculated Effluent 
Limit 

Weekly Daily 
Average Maximum 
Effluent Effluent 

Limitation Limitation 
(°F) (°F) 

JAN 54 55 - 120 
FEB 57 58 - 120 
MAR 62 62 - 120 
APR 60 61 115 120 
MAY 65 66 - 120 
JUN 71 74 - 120 
JUL 77 78 - 120 
AUG 72 72 - 120 
SEP 69 72 - 120 
OCT 59 60 112 120 
NOV 61 61 - 120 
DEC 56 56 - 120 

Reasonable Potential 
Based on the historical effluent data, no effluent limits are recommended for temperature. Furthermore, at 
temperatures above approximately 103°F, conventional biological treatment systems do not function 
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Attachment #1 
properly and experience upsets. There is no indication that this has ever occurred in this treatment system. 
Therefore, there is no reasonable potential for the discharge to exceed the calculated limits. No 
monitoring or effluent limits are recommended for temperature. 

PART 7 – WHOLE EFFLUENT TOXICITY (WET) 

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

 Acute tests predict the concentration that causes lethality of aquatic organisms during a 48 to 96-hour 
exposure. To assure that a discharge is not acutely toxic to organisms in the receiving water, WET tests 
must produce a statistically valid LC50 (Lethal Concentration to 50% of the test organisms) greater than 
100% effluent, according to s. NR 106.09(2)(b), Wis. Adm Code.  

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

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

Qe = annual average flow = 0.035 MGD = 0.054 cfs 
f = fraction of the Qe withdrawn from the receiving water = 0 
Qs = ¼ of the 7-Q10 =3.5 cfs ÷ 4 = 0.88 cfs 

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 = 6% 
0 Points 

Historical No data. No data. 
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Attachment #1 
Acute Chronic 

Data 5 Points 5 Points 

Effluent 
Variability 

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

Same as Acute. 

0 Points 
Receiving Water 
Classification 

WWSF 
5 Points 

Same as Acute. 
5 Points 

Chemical-Specific 
Data 

No reasonable potential for limits based on ATC. 
Ammonia nitrogen, arsenic, cadmium, chloride, 
copper, nickel, and zinc detected. 
Additional Compounds of Concern: None. 
3 Points 

No reasonable potential for limits based on CTC. 
Ammonia nitrogen, arsenic, cadmium, chloride, 
copper, nickel, and zinc detected. 
Additional Compounds of Concern: None. 
3 Points 

Additives No additives used. 
0 Points 

No additives used. 
0 Points 

Discharge 
Category 

No industrial contributors. 
0 Points 

Same as Acute. 
0 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: 13 Points 13 Points 

Recommended 
Monitoring Frequency 
(from Checklist): 

None. None. 

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

 No WET testing is required because information related to the discharge indicates the potential for 
effluent toxicity is believed to be low.  
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Ammonia Nitrogen Calculations from the WQBEL Memo Dated June 28, 2018 
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 State of Wisconsin 
DEPARTMENT OF NATURAL RESOURCES 

Tony Evers, Governor3911 Fish Hatchery Road 
Karen Hyun, Ph.D., Secretary Fitchburg, WI 53711 

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

TTY Access via relay - 711 

April 10, 2025 

Chris McGlynn
Clerk/Treasurer
5630 Main Street 
Gratiot, WI 53541 

Subject: Gratiot Wastewater Treatment Facility - WPDES Permit WI-0024139 
Water Quality Trading Plan – CONDITIONAL APPROVAL 

Dear Chris McGlynn: 

The Department recently received a water quality trading plan (WQT Plan) for compliance with phosphorus 
effluent limits at the Gratiot Wastewater Treatment Facility. The initial plan was received in December of 2024 
and updated versions were received in February and March of 2025. Based on WDNR review, the final WQT 
Plan (dated March 2025) is in general conformance with the WDNR Water Quality Trading Guidance and Section 
283.84 of the Wisconsin Statutes. The WQT plan proposes installation of streambank stabilization. The timeline 
for practice installation, as set forth in the WQT plan, indicates practices will be installed by October 2026. 
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 beginning January 1, 2026. 

Please note that this WQT plan approval is not to be construed as approval to commence work regulated under 
other state or local authorities, such as Chapter 30 waterways and wetlands permitting, floodplain, or construction 
activities. 

Table 1: Total Phosphorus Credits Available per WQT-2025-0011 

Year 
Available 

Credits (lbs/yr) 
– Total  

2026 289 
2027 289 
2028 289 
2029 289 
2030 289 
2031 289 



 

 
 

 

 

 

  
   

 

  

Page 2 

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-2025-0011 and 
will be referenced as such in the draft WPDES permit. The final WQT plan will be included as part of the public 
notice package for permit reissuance. The draft WPDES permit will include a requirement for an annual trading 
report and effluent monitoring for total phosphorus. 

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

Thank You,Thank You, 

BetsyJo Howe 
Regional WQT Coordinator 
Wisconsin Department of Natural Resources 

e-CC: 
Dick Herbst, Village 
Raymond Pickett, Village 
Logan Hoppman, Delta 3 Engineering 
Jordan Fure, Delta 3 Engineering 
Amanda Perdzock, WDNR 
Caitlin Oconnell, WDNR 
Matt Claucherty, WDNR 

mailto:betsyjo.howe@wisconsin.gov
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Date: March 28, 2025 

Village of Gratiot 
Wastewater Treatment Facility 

WPDES Permit No. WI-0024139-10-1 
10925 Simons Lane 

Gratiot, Wisconsin 53541 

Prepared by: 

Delta 3 Engineering, Inc. 
E V E RY  ANG L E  C OV E R E D  

875 S Chestnut St. │ Platteville, WI 53818 
Phone: (608) 348-5355 
mail@delta3eng.biz Project Number: D20-151 
www.delta3eng.biz 

www.delta3eng.biz
mailto:mail@delta3eng.biz


 
 

 
   

  

   

   

   

   

  
 
 

 
  
  
  
   
  
  
  
  
   
  
  

TABLE OF CONTENTS 
I. Executive Summary............................................................................................................... 1 

II. Background ............................................................................................................................ 3 

III. Location and Description of Credit Generation Sites ............................................................ 7 

IV. Methods for Nonpoint Source Load Reduction ..................................................................... 8 

V. Trade Timeline..................................................................................................................... 12 

VI. Inspection Reporting............................................................................................................ 13 

VII. Certification ......................................................................................................................... 15 

Attachments 
1) Notice of Intent to Conduct Water Quality Trading  
2) Water Quality Trading Checklist 
3) Topography Map 
4) Sanitary Sewer Map 
5) Wastewater Treatment Facility (WWTF) Flow Schematic 
6) HUC-12 Watershed Map 
7) Wetland Map 
8) Current State of Eroding Streambanks Documentation 
9) Soils Map and Soils Testing Data 
10) NRCS Streambank Erosion Estimator 
11) Operation and Maintenance (O&M) Plan 
12) WQT Plans and Specifications 



 

  
 

 

 

 

 
 

 

 
 

 
 
  

I. Executive Summary 

This Water Quality Trading Plan summarizes the Village of Gratiot’s (Village) plan to utilize 
Water Quality Trading (WQT) for compliance with the final total phosphorus limit as provided 
in the Wisconsin Pollutant Discharge Elimination System (WPDES) Permit #WI 0024139-10-1. 
The WQT Credit generation will include nonpoint source reduction of Total Phosphorus (TP) as 
modeled by the NRCS Streambank Erosion Estimator. Credits are then applied to the daily 
monitoring reports to demonstrate compliance. The Wastewater Treatment Facility (WWTF) 
currently treats approximately 0.0144 MGD and discharges effluent with an average Total 
Phosphorus (TP) concentration of approximately 4.56 mg/L. The WWTF is unable to provide 
chemical treatment for TP reduction and plans to meet the final 0.075 mg/L monthly average TP 
limit through Water Quality Trading. 

NRCS Streambank Erosion modeling methods were used to calculate the TP credits that would 
be generated based on the installation of best management practices (BMPs). These credits will 
be used to demonstrate compliance with the final total phosphorus limit as proposed in the 
WPDES Permit. 

As demonstrated in modeling results from Table 1.1, the WWTF has the ability to register 
approximately 289 credits. The implementation of this WQT Plan will result in compliance with 
the final TP limits. The WWTF intends to monitor TP credit usage and intends to perform 
construction of additional BMPs as needed for future effluent TP to comply with WPDES 
Permits Limits. A new Water Quality Trading Plan will be submitted at that time for new BMP 
practices and credit production. 
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Table 1.1 – Modeling Results 

ID 

Lateral 
Recession 

Rate 
(ft/yr.) 

Current 
Phosphorus 

Loading 
(lbs./yr.) 

Proposed 
Phosphorus 

Loading 
(lbs./yr.) 

Proposed 
Phosphorus 
Reductions 

(lbs./yr.) 

Trade 
Ratio 

Proposed 
Phosphorus 

Credits 

B 0.30 9 0 9 2:1 5 
C 0.40 22 0 22 2:1 11 
D 0.50 61 0 61 2:1 31 
E 0.50 37 0 37 2:1 18 
F 0.45 41 0 41 2:1 21 
G 0.40 7 0 7 2:1 3 
H 0.45 24 0 24 2:1 12 
I-1 0.40 9 0 9 2:1 4 
I-2 0.30 15 0 15 2:1 8 
J 
K 
L 
M 
N 
O 
P 
Q 
R 
S 
T 
U 

0.50 
0.50 
0.40 
0.45 
0.40 
0.40 
0.30 
0.30 
0.30 
0.30 
0.40 
0.40 

29 
40 
37 
11 
91 
62 
15 
10 
19 
14 
11 
11 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

29 
40 
37 
11 
91 
62 
15 
10 
19 
14 
11 
11 

2:1 
2:1 
2:1 
2:1 
2:1 
2:1 
2:1 
2:1 
2:1 
2:1 
2:1 
2:1 

15 
20 
18 
6 
46 
31 
8 
5 
9 
7 
5 
6 

Total 289 
NOTE: 
Trade Ratio = (Delivery + Downstream + Equivalency + Uncertainty-Habitat Adjustment):1 

Delivery = 0 (Trading within same HUC-12 Watershed) 
Downstream = 0 (For trades upstream of Outfall 001) 
Equivalency = 0 (Not necessary of Total Phosphorus) 
Uncertainty: Streambank Stabilization with Habitat Restoration = 2 
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II. Background 

The purpose of this Water Quality Trading Plan (Plan) is to describe the Village’s use of 
Water Quality Trading to comply with the total phosphorus limits as provided in the Village’s 
WPDES Permit #WI-0024139-10-1. The Plan was developed following the Notice of Intent to 
Conduct Water Quality Trading, provided in Attachment #1. The Water Quality Trading 
Checklist Form 3400-208 is provided in Attachment #2.  

The Village of Gratiot (Village) is a small rural community located in Lafayette County at the 
intersection of Wisconsin State Trunk Highway (S.T.H.) ‘11’ and S.T.H. ‘78’. The Village is 
geographically located just south of the Pecatonica River along Wolf creek in southwest 
Wisconsin. The Village owns and operates a Wastewater Treatment Facility (WWTF) which 
serves a population of approximately 224 residents. 

The Village is comprised primarily of residential development with no major industries.  The 
Village is situated on rolling hills with the grade typically sloping throughout the area between 
5% and 15%. The topography of the area is shown in Attachment #3. 

The current sanitary sewer collection system consists of approximately 51 sanitary manholes; 
two (2) sanitary lift stations; and 8,976 feet of sanitary sewer. Compositions vary between cast 
iron pipe (CIP), vitrified clay pipe (VPC), truss pipe, and polyvinyl chloride pipe (PVC). The 
manholes are composed entirely of precast structures. Please refer to Attachment #4 – Sanitary 
Sewer Map for location of sanitary sewer collection system components. 

The Village of Gratiot owns and operates a WWTF that utilizes a Recirculating Sand Filter 
(RSF) treatment system. Wastewater enters the WWTF by first passing through the Solids 
Settling Tanks. Wastewater then proceeds to the wet well and dousing pumps. Following the wet 
well and dousing pumps, wastewater is distributed to four (4) Sand Filtration Cells. Following 
the Sand Filtration Cells, wastewater then enters the recirculation channel where wastewater is 
either returned to the dosing chamber for further treatment or sent to the UV Disinfection 
Channel. Effluent is disinfected seasonally via UV disinfection prior to discharge to Wolf Creek. 
The WWTF has an average daily design flow of 0.035 MGD. Please see Attachment #5 for the 
WWTF flow schematic. 

The monthly average influent and effluent flows and loadings at the WWTF for 2022, 2023, and 
2024 are provided in Table 2.1, Table 2.2, and Table 2.3, respectively.  An annual average 
summary table is provided in Table 2.4. 
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Table 2.1 – 2022 Monthly Averages 

Flow BOD5 Suspended Solids Total 
Phosphorus 

Total 
Phosphorus 

(MGD) (mg/L) (mg/L) (mg/L) (lbs./day) 
Effluent Influent Effluent Influent Effluent Influent Effluent Effluent 

Jan. (’22) 0.0092 85 13 75 5 - 5.01 0.38 
Feb. (’22) 0.0108 112 6 95 4 - 4.88 0.44 
Mar. (’22) 0.0153 100 2 103 2 - 4.95 0.63 
Apr. (’22) 0.0188 82 2 86 3 - 4.35 0.68 
May (’22) 0.0117 100 1 118 1 - 4.86 0.47 
June (’22) 0.0103 108 0 175 1 - 7.60 0.65 
July (’22) 0.0116 76 1 120 2 - 6.07 0.59 
Aug. (’22) 0.0149 58 1 102 0 - 5.23 0.65 
Sept. (’22) 0.0096 68 0 107 0 - 5.48 0.44 
Oct. (’22) 0.0277 67 0 79 1 - 4.18 0.97 
Nov. (’22) 0.0128 95 0 133 0 - 2.94 0.31 
Dec. (’22) 0.0128 92 2 118 3 - 3.86 0.41 
Annual 
Average = 0.0138 87 2 109 2 - 4.95 0.55 

Table 2.2 – 2023 Monthly Averages 

Flow BOD5 Suspended Solids Total 
Phosphorus 

Total 
Phosphorus 

(MGD) 
Effluent 

(mg/L) 
Influent Effluent 

(mg/L) 
Influent Effluent 

(mg/L) 
Influent Effluent 

(lbs./day) 
Effluent 

Jan. (’23) 0.0129 93 2 115 2 - 4.12 0.44 
Feb. (’23) 0.0179 104 4 155 2 - 4.34 0.65 
Mar. (’23) 0.0214 68 3 82 1 - 2.67 0.48 
Apr. (’23) 0.0119 85 2 113 1 - 3.90 0.39 
May (’23) 0.0132 100 1 147 2 - 4.59 0.51 
June (’23) 0.0093 81 0 116 1 - 5.25 0.41 
July (’23) 0.0167 87 1 118 0 - 5.60 0.78 
Aug. (’23) 0.0091 51 1 66 1 - 4.49 0.34 
Sept. (’23) 0.0094 56 1 62 1 - 6.22 0.49 
Oct. (’23) 0.0086 65 0 67 1 - 5.40 0.39 
Nov. (’23) 0.0087 139 4 66 2 - 4.68 0.34 
Dec. (’23) 0.0105 134 4 79 1 - 4.64 0.41 
Annual 
Average = 0.0125 89 2 99 1 - 4.66 0.47 

4 



 

 
 
   

 
 

     
     

    
    
    
    
    
    
    
    
    

    
    
 

        

 
 

  
 

 
 

   
    
    
    

   

 

 

 
 

Table 2.3 – 2024 Monthly Averages 

Flow BOD5 Suspended Solids Total 
Phosphorus 

Total 
Phosphorus 

(MGD) (mg/L) (mg/L) (mg/L) (lbs./day) 
Effluent Influent Effluent Influent Effluent Influent Effluent Effluent 

Jan. (’24) 0.0117 147 3 106 3 - 4.36 0.43 
Feb. (’24) 0.0106 141 3 87 3 - 4.70 0.42 
Mar. (’24) 0.0106 136 4 99 1 - 4.48 0.40 
Apr. (’24) 0.0322 77 2 48 2 - 3.05 0.82 
May (’24) 0.0188 116 2 65 3 - 3.80 0.60 
June (’24) 0.0228 93 1 65 1 - 3.52 0.67 
July (’24) 0.0376 87 2 128 2 - 2.62 0.82 
Aug. (’24) 0.0128 73 0 79 1 - 3.34 0.36 
Sept. (’24) 0.0100 74 4 85 2 - 4.99 0.42 
Oct. (’24) 0.0088 69 2 102 1 - 5.05 0.37 
Nov. (’24) 0.0103 57 5 59 1 - 4.75 0.41 
Dec. (’24) - - - - - - - -
Annual 
Average = 0.0169 97 3 84 2 - 4.06 0.52 

Table 2.4 – Annual Averages 

Year 

Flow 

(MGD) 
Effluent 

Total 
Phosphorus 

(mg/L) 
Effluent 

Total 
Phosphorus 

(lbs./day) 
Effluent 

2022 
2023 
2024 

0.0138 
0.0125 
0.0169 

4.95 
4.66 
4.06 

0.55 
0.47 
0.52 

Annual 
Average = 0.0144 4.56 0.51 

Currently, the Village has been able to maintain an average Total Phosphorus effluent of 4.56 
mg/L which is well within the WPDES interim limit of 7.7 mg/L.  The Village has also 
implemented source reduction measures such as investigating potential TP contributors.  Village 
has discovered no major contributors and no other point sources have been identified. 

The Village has investigated watershed compliance alternatives such as Water Quality Trading 
(WQT) and Adaptive Management (AM).  Stream monitoring in 2022 confirmed that Wolf 
Creek exceeds the Water Quality Criteria (WQC) of 0.075 mg/L for Total Phosphorus.  
Following discussion with the DNR and initial investigation, the Village elected to move 
forward with WQT.  Utilizing the results from PRESTO, the watershed of the WWTF has a 
nonpoint source ratio of 0:100 at the point of discharge and is considered to be nonpoint-
source dominated.  Therefore, the Village intends to perform WQT projects upstream of the 
outfall but within the Village’s Hydrological Unit Code – 12 (HUC-12) watershed 
#070900030901 as provided in Attachment #6. 
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Flow and loading data from 2022 through 2024 was utilized to determine credits needed. 
Annual effluent TP was estimated at 200 lbs. The final limit would allow annual discharge of 
3 lbs. The Village would be required to offset at least 197 lbs. of effluent TP. Calculations for 
required WQT reductions are provided below. 

1) The current annual Phosphorus loading discharged at the WWTF is calculated 
as follows: 

Seasonal Average Daily Flow (Q) = 0.0144 MGD 
Average Phosphorus concentration = 4.56 mg/L

 0.0144 MGD x 4.56 mg/L x 8.34 x 365 days/yr. = 200 lbs./yr. 

2) The proposed allowable annual Phosphorus mass limit at the WWTF is 
calculated as follows: 

Seasonal Average Daily Flow (Q) = 0.0144 MGD 
Proposed Seasonal Phosphorus Concentration Limit = 0.075 mg/L 

0.075 mg/L x 0.0144 MGD x 8.34 x 365 days/yr. = 3 lbs./yr. 

3) Reduction of Total Phosphorus required at WWTF -
200 lbs./yr. – 3 lbs./yr. = 197 lbs./yr. 

To generate the required 197 TP credits, the Village intends to perform streambank stabilization. 
The Village intends to generate additional credits as a factor of safety and for future growth. 
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III. Location and Description of Credit Generation Sites 

The Village discharges to Wolf Creek (Lower Pecatonica River Watershed, SP07 – Sugar 
Pecatonica River Basin) at Outfall 001.  As mentioned previously, the Village intends to 
perform WQT projects within the Village’s HUC-12 #070900030901. The Village plans to 
perform streambank stabilization which will utilize grading and/or riprap to prevent the 
erosion of sediment from the streambanks. Projects will occur on private-owned property. 
Streambank stabilization will not only prevent sediment from entering the stream, but will also 
prevent phosphorus, nitrogen, and other pollutants from discharging to Wolf Creek. See 
Figure 3.1 for additional project location information. 

Project Location: 
Wolf Creek 

Gratiot 
WWTF 

Outfall 
001 

Project Location: 
Trout Brook 

 
  

Figure 3.1 – Project locations in relation to Outfall 001 
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IV. Methods for Nonpoint Source Load Reduction 

A. Methods Used to Generate Load Reductions 

The project location described above was inspected by a Professional Engineer in 
order to identify locations of severe erosion along the Wolf Creek and Trout Brook.  
Signs to identify severe erosion include but are not limited to: streambanks missing 
vegetation, streambank slumps, rills in the streambank, tree roots extruding from the 
streambank, fallen trees as a result of soil being eroded from underneath the trunk.  
The primary method to remediate the erosion sites is to re-grade the existing 
streambanks for the length of the active erosion to a more stable slope of 6:1.  At a 6:1 
slope, streambanks with vegetation alone are generally able to inhibit erosion from 
flowing rivers and streams under ordinary circumstances.  The use of riprap as a 
method to remediate the actively eroding streambanks allows us to protect the 
streambanks from erosion and retain a steeper slope of 2:1 because the riprap is able to 
absorb and deflect the energy of the flowing water.  The advantage of re-grading the 
streambank at a steeper slope is that less material will have to be excavated and 
removed from the site for construction.  A cost analysis was performed to balance the 
use of riprap and standard re-grading.  Additionally, the use of riprap allows us keep 
from infringing on property lines, roadways, and agriculture fields. 

The Water Quality Trading Plan identifies streambank stabilization practices that will 
reduce TP runoff from nonpoint sources. The Village has the ability to generate TP 
load reductions through streambank grading and/or rip-rap of approximately 3,690 
lineal feet of streambank. 

Streambank Stabilization will be performed as per NR 328 Shore Erosion Control 
Structures in Navigable Waterways and NRCS 580 Streambank and Shoreline 
Protection. Streambank shaping will eliminate the discharge of sediment to the stream. 
The streambank stabilization project will occur within HUC-12 #070900030901 in 
order to generate TP credits. Standard Plans and Specifications for the Project Site will 
be provided by a Professional Engineer. The Village will also acquire all required 
permits and authorizations for the Projects. 

To register credits, the Village has entered into trade agreements with Property 
Owners pursuant to s. 283.84(1)(b), Wis. Stats. 

B. History of Project Site 

The Project is planned within the Lower Pecatonica River Watershed. The project 
location is along the Wolf Creek and Trout Brook on private properties. Land use 
consists of agricultural crop field and floodplain forest. No mapped wetlands will be 
impacted by the WQT Project as indicated in Attachment #7 – Wetland Map.  No fill 
shall be deposited within floodplain or wetlands. 
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The streambanks have experienced significant erosion as the watershed has been 
cleared for residential and agricultural use. Residential development and agricultural 
practices caused long term deposition of silt within the floodplain followed by decades 
of stream morphology eroding a new channel through the deposition. The banks 
within the project location are generally outside bends of the stream which receive 
higher stream velocity and thus have a higher erosion potential. 

The banks are bare with slumps, rills and severe vegetative overhang throughout. 
Severe erosion indicators such as undercuts, slumps, tree roots, and fallen trees are 
readily visible throughout the site. The erosion indicators demonstrate the lateral 
recession rate based on the NRCS Recession Rate Table. 

C. Trade Ratio 

The Plan identifies trading practices that will reduce TP runoff. However, the DNR 
requires a trade ratio to provide a safety factor for meeting water quality standards. 
Trade ratios consider pollutant reductions of varying certainty, location, and type. For 
the given WQT practice, a trade ratio of 2:1 was calculated. The trade ratio is derived 
as follows: 

Trade Ratio = (Delivery + Downstream + Equivalency + Uncertainty-Habitat Adjustment):1 
Delivery = 0 (Trading within same HUC-12 Watershed) 
Downstream = 0 (For trades upstream of Outfall 001) 
Equivalency = 0 (Not necessary of Total Phosphorus) 
Uncertainty: Streambank Stabilization with Habitat Restoration = 2 

The uncertainty factor was determined from Appendix H – Management Practices and 
Associated Information of the Wisconsin Department of Natural Resources Guidance for 
implementing Water Quality Trading in WPDES Permits (Edition 2). 

Habitat restoration will consist of 14 bed logs installed approximately every 300 feet 
within each reach. Bed log locations are provided on Plan Sheets in Attachment #12. 
Furthermore, 21 swamp white oaks will be planted within the riparian area to maintain 
canopy cover to maintain stream metabolism.  Bed logs will provide the following habitat 
benefits: 
 Increase roughness within the channel which creates current breaks, shelter, and 

resting areas for aquatic organisms. 
 The log will provide an environment beneficial for algae, macroinvertebrates, and 

other aquatic organisms that support aquatic food chains. 
 Reduce water velocity and ability of the flow to erode and carry sediment. 

D. Model Used to Derive Load Reductions 

NRCS Streambank Erosion modeling methods were used to calculate the total 
phosphorus credits that would be generated based on the installation of BMPs. These 
credits will be used to demonstrate compliance with the final total phosphorus limit as 
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proposed in the WPDES Permit. Modeling results are provided in Table 4.1. If the Plan 
or model inputs change during construction, the Village will submit to the DNR the 
revised models and calculations to more accurately reflect the number of credits 
generated. 

Table 4.1 – Modeling Results 

ID 

Lateral 
Recession 

Rate 
(ft/yr.) 

Current 
Phosphorus 

Loading 
(lbs./yr.) 

Proposed 
Phosphorus 

Loading 
(lbs./yr.) 

Proposed 
Phosphorus 
Reductions 

(lbs./yr.) 

Trade 
Ratio 

Proposed 
Phosphorus 

Credits 

B 0.30 9 0 9 2:1 5 
C 0.40 22 0 22 2:1 11 
D 0.50 61 0 61 2:1 31 
E 0.50 37 0 37 2:1 18 
F 0.45 41 0 41 2:1 21 
G 0.40 7 0 7 2:1 3 
H 0.45 24 0 24 2:1 12 
I-1 0.40 9 0 9 2:1 4 
I-2 0.30 15 0 15 2:1 8 
J 0.50 29 0 29 2:1 15 
K 0.50 40 0 40 2:1 20 
L 0.40 37 0 37 2:1 18 
M 0.45 11 0 11 2:1 6 
N 0.40 91 0 91 2:1 46 
O 0.40 62 0 62 2:1 31 
P 0.30 15 0 15 2:1 8 
Q 0.30 10 0 10 2:1 5 
R 0.30 19 0 19 2:1 9 
S 0.30 14 0 14 2:1 7 
T 0.40 11 0 11 2:1 5 
U 0.40 11 0 11 2:1 6 

Total 289 
NOTE: 
Trade Ratio = (Delivery + Downstream + Equivalency + Uncertainty-Habitat Adjustment):1 

Delivery = 0 (Trading within same HUC-12 Watershed) 
Downstream = 0 (For trades upstream of Outfall 001) 
Equivalency = 0 (Not necessary of Total Phosphorus) 
Uncertainty: Streambank Stabilization with Habitat Restoration = 2 

A section of the Wolf Creek and Trout Brook was surveyed by a licensed 
Professional Engineer for areas of erosion.  Each erosion site identified was measured 
for average height of erosion, length of erosion, and rate of erosion.  Bank heights 
were hand measured with a tape measure and recorded approximately every 50’ for 
each site. All erosion sites were categorized with a corresponding ID.  The data, 
narrative, and photos documenting the current state of eroding streambanks are 
provided in Attachment #8. 
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Soil testing has been completed to determine TP concentrations within the soil  at 
each erosion site. A composite sample was gathered for each site ID.  Sampling 
included the use of a soil sampler which pulled ¾” cores at 8” depth.  Cores were 
taken from each soil horizon throughout the length of the eroding bank to obtain a 
representative soil sample for the corresponding streambank ID. Soils maps and soil 
testing data are provided in Attachment #9. 

With the collected data, the NRCS Streambank Erosion Estimator was used to calculate 
TP loss from each site of the eroding streambank. The lateral recession rate of the 
eroding bank is a critical component for the NRCS Streambank Erosion Estimator. 
Lateral recession rate was estimated based on the on-site evaluation, photos, and site 
descriptions.  The modeling data for the NRCS Streambank Erosion Estimator is 
available in Attachment #10. The streambank grading design will eliminate 
streambank erosion thus eliminating TP inputs within the Project areas. 

E. Operation and Maintenance 
An Operation and Maintenance (O&M) Plan is provided in Attachment #11. The 
O&M plan describes how the Stream Stabilization Practices will be operated and 
maintained. The O&M Plan also addresses response procedures for Practice 
Registration, BMP Inspection, Noncompliance Notification, and Notification of Trade 
Agreement Termination. 

As previously mentioned, the Village is planning to perform streambank stabilization 
by implementing BMPs along Wolf Creek and Trout Brook streambanks. The 
stabilization practices will be installed and maintained per the Plans and Specifications 
as provided in Attachment #12. BMPs are to follow NR 328 Shore Erosion Control 
Structures in Navigable Waterways and NRCS 580 Streambank and Shoreline 
Protection. Restoration landscaping and seeding will be installed following 
construction and will be closely monitored for a minimum of two (2) growing seasons 
to ensure the new seeding grows and erosion is not prevalent. Weeds and invasive 
vegetation growth will be addressed if present. The BMP will be inspected following 
heavy rain events at a minimum. Inspection will be used to determine appropriate 
actions in order to maintain the BMP for continuous and ongoing streambank 
stabilization and TP credit generation. 

The BMPs will be inspected annually by a licensed Professional Engineer to ensure 
that the BMPs are functioning as intended in order to meet the requirements of this 
WQT Plan. 
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V. Trade Timeline 

Schedule for Installation of the above mentioned trading practices for Total Phosphorus 
Credit Generation for TP compliance is provided in Table 5.1 below. 

Table 5.1 – Trade Timeline 
Item Completion Timeline 
Site Investigation November 2024 
Conceptual Design December 2024 
Final Design February 2025 
DNR Review of Final Design April 2025 
Wetland Delineation April-May 2025 
Construction within a Floodplain 
Permit Application April 2025 

Construction Permit Applications April 2025 
Construction of BMPs June - September 2025 
Phosphorus Credit Registration September 2025 
Use of Phosphorus Credits 
(Ongoing for Permit Compliance) January 2026  

Credits will be used by the Village following DNR reissuance of the WPDES Permit. 
Credits will continue as long as the trading practices are maintained as outlined in this 
WQT Plan. 
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VI. Inspection Reporting 

A. Tracking Procedures 
The Village will track credits used monthly. The Village will report credit usage to 
the DNR on a monthly basis in the Discharge Monitoring Reports (DMRs). The 
annual report will summarize the 12 months of credit usage and credit generation. 
The Village will report to DNR any concern that they have that may result in a 
need to modify the trade agreement and/or this trade plan. For example, a need to 
generate additional credits based on discharge. 

B. Inspection 
Inspection of the BMPs shall occur during construction phase to ensure they are 
installed per the design and meet all applicable codes and permits. Once 
completed, inspections of the established BMPs shall occur each month at a 
minimum or following heavy rain events. A licensed professional engineer will 
perform an annual certification to ensure the practice is performing as designed 
and the Village remains in compliance. 

The inspection reports will include: 
i. Name and contact information of the inspector 

ii. Inspection Date 
iii. Relevant standards set forth in the Design Plan or Operation and Maintenance Plan 
iv. Issues identified 
v. When and how any issues identified were addressed 

vi. When and how any issues identified will be addressed in the future 

Inspection reports generated during each routine or after rain event inspection will be 
included with the Annual Water Quality Trading Report submitted by the Village to the 
DNR. Annual inspections by a professional engineer will typically occur in Spring. 
This time of year is ideal for evaluating the condition of BMPs as it follows the 
freeze/thaw which poses the greatest potential for changes to the BMPs. Minimal 
vegetation cover will allow for adequate visual inspection. 

C. Management Practice Registration Form 
The Village will file a completed registration form 3400-207 for Water Quality Trading 
Management Practice Registration separately from this Plan. 

D. Annual Water Quality Trading Report Submittal 
The following shall be submitted to the DNR by January 31 of each year: 

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

ii. A summary of the annual inspection of the practice that generated any of the 
pollutant reduction credits used during the previous year, this inspection shall be 
completed by a licensed Professional Engineer; 

iii. All monthly inspection reports and site photos for each BMP; 
iv. Identification of noncompliance or failure to implement any terms or conditions of 
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this permit with respect to water quality trading that have not been reported in 
discharge monitoring reports; 

v. A list of all noncompliance and the correction measures and timing to address the 
issues throughout the year; and 

vi. An updated WQT plan if management practices have or will change. 

E. Monthly Certification of Management Practices 
Each month, the Village will certify that the BMPs are maintained and operating in a 
manner consistent with this Water Quality Trading Plan or provide a statement noting 
noncompliance with this Plan. The monthly Discharge Monitoring Report (DMR) will 
include the following statement as a certification of compliance when the Credit 
Generating Practice is operating in a manner consistent with the Plan: 

“I certify that to the best of my knowledge that the management practices 
identified in the approved water quality trading plan as the source of phosphorus 
credits is installed, established and properly maintained.” 

F. Notification of Failure to Generate Credits 

The Village will notify DNR by telephone call to DNR’s regional wastewater 
compliance engineer within 24 hours or next business day of becoming aware that 
phosphorus credits used or intended for use by Village are not being generated as 
outlined in this Water Quality Trading Plan. 

The Village will submit a written notification within five days after the Village 
recognizes that the phosphorus credits are not being generated as outlined in the 
Trading Plan. DNR may waive the requirement for submittal for a written notice within 
five days and instruct the Village to submit the written notice with the next regularly 
scheduled monitoring report required by Village’s WPDES Permit. 

The written notice will contain a description of how and why the TP credits are not 
being generated as outlined in the Water Quality Trading Plan, the steps taken or 
planned to prevent reoccurrence of the identified problems and the length of time 
anticipated it will take to address the issue. 

The Village will work to rectify the problem as laid out in the Operation and 
Maintenance Plans. 

G. Conditions under which Management Practices May Be Inspected 
Any DNR authorized officer, employee, or representative has the right to access and 
inspect the credit generating practice so long as the Village’s trade agreement with the 
property owner(s) and this Water Quality Trading Plan remain in effect. Notification to 
the property owner prior to access is required. 
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Current State of Eroding Streambanks Documentation 

ID 
Eroding Bank 

Height 
Measurement # 

Eroding Bank 
Height (Feet) 

Eroding Bank Length 
(Feet) 

Erosion Rate 
(Feet/Year) 

Soil Type 

B 

1 3.4 

78.1 0.30 Silt Loam 

2 4.8 
3 8.5 
4 -
5 -

AVERAGE 5.6 

C 

1 5.2 

132.9 0.40 Silt Loam 

2 6.5 
3 5.3 
4 -
5 -

AVERAGE 5.7 

D 

1  9.3  

297.1 0.50 Silt Loam 

2  6.9  
3  7.3  
4  6.6  
5  7.2  

AVERAGE 7.5 

E 

1 4.7 

228.8 0.50 Silt Loam 

2 4.4 
3 5.7 
4 6.2 
5 -

AVERAGE 5.3 

F 

1  6.4  

229.1 0.45 Silt Loam 

2  6.8  
3  6.9  
4  6.2  
5 -

AVERAGE 6.6 

G 

1  3.1  

81.8 0.40 Silt Loam 

2 -
3 -
4 -
5 -

AVERAGE 3.1 

H 

1  6.9  

136.1 0.45 Silt Loam 

2  6.7  
3 -
4 -
5 -

AVERAGE 6.8 



I-1 

1 5.6 

60.9 0.40 Silt Loam 

2 -
3 -
4 -
5 -

AVERAGE 5.6 

I-2 

1 5.4 

140.7 0.30 Silt Loam 

2 5.8 
3 -
4 -
5 -

AVERAGE 5.6 

J 

1  5.2  

147.6 0.50 Silt Loam 

2  5.8  
3 -
4 -
5 -

AVERAGE 5.5 

K 

1 5.1 

239.3 0.50 Silt Loam 

2 5.6 
3 6.3 
4 5.5 
5 -

AVERAGE 5.6 

L 

1 7.5 

256.7 0.40 Silt Loam 

2 7.2 
3 6.5 
4 5.6 
5 5.4 

AVERAGE 6.4 

M 

1  7.5  

75.2 0.45 Silt Loam 

2  5.2  
3 -
4 -
5 -

AVERAGE 6.4 

N 

1  6.6  

572.8 0.40 Silt Loam 

2  7.8  
3  7.2  
4  5.8  
5  6.4  

AVERAGE 6.8 



O 

1  7.1  

367.9 0.40 Silt Loam 

2  6.8  
3  7.3  
4 -
5 -

AVERAGE 7.1 

P 

1 5.2 

149.5 0.30 Silt Loam 

2 5.5 
3 5.0 
4 -
5 -

AVERAGE 5.2 

Q 

1 7.3 

88.3 0.30 Silt Loam 

2 5.9 
3 -
4 -
5 -

AVERAGE 6.6 

R 

1 5.8 

159.9 0.30 Silt Loam 

2 6.0 
3 5.7 
4 -
5 -

AVERAGE 5.8 

S 

1  8.1  

100.2 0.30 Silt Loam 

2  8.0  
3 -
4 -
5 -

AVERAGE 8.1 

T 

1 5.0 

81.9 0.40 Silt Loam 

2 7.2 
3 -
4 -
5 -

AVERAGE 6.1 

U 

1  7.4  

67.6 0.40 Silt Loam 

2  6.8  
3 -
4 -
5 -

AVERAGE 7.1 



 

 
 

 
 

  

Photo #1 

ID: B 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, and exposed tree roots. 



 

 
 

 
 

  

Photo #2 

ID: C 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and erosion 
encroaching on existing bridge. 



 

 
 

 

 

  

Photo #3 

ID: C 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, near vertical 
banks, and erosion encroaching on existing bridge. 



 

 
 

 
 

  

Photo #4 

ID: D 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

 
 

 

  

Photo #5 

ID: D 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, 
and vertical banks. 



 

 
 

 
 

 

  

Photo #6 

ID: D 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, 
and vertical banks. 



 

 
 

 
 

  

Photo #7 

ID: E 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and fallen 
trees. 



 

 
 

 

 
 

  

Photo #8 

ID: E 
Viewing Direction: Downstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks. 



Photo #9 

Hole 

 

 
 

 
 

  

ID: E 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, near vertical 
banks. There is a hole in the streambank where you can see the bank was washed out completely from 
behind the tree roots. 



 

 
 

 
 

  

Photo #10 

ID: E 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks. 



 

 
 

 
 

 
 

  

Photo #11 

ID: F 
Viewing Direction: Downstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

 
 

 
 

 

  

Photo #12 

ID: G 
Viewing Direction: Downstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, vertical 
banks, and rill visible. 



 

 
 

 

 
 

  

Photo #13 

ID: H 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

 

 

  

Photo #14 

ID: H 
Viewing Direction: NA 
Comments: Holes in the existing streambank caused from erosion. 



 

 
 

 

 
 

  

Photo #15 

ID: H 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks. 



 

 
 

 

 
 

  

Photo #16 

ID: I-1 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

  
 

  

Photo #17 

ID: I-2 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks. 



 

 
 

 

 
 

  

Photo #18 

ID: J 
Viewing Direction: Downstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

 
 

  

Photo #19 

ID: J 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

 

 
 

  

Photo #20 

ID: K 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

 

 
 

  

Photo #21 

ID: K 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

 

 
 

  

Photo #22 

ID: L 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks. 



 

 
 

 

  
 

 

  

Photo #23 

ID: L 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks. 



 

 
 

 

 
 

  

Photo #24 

ID: L 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks. 



 

 
 

 

 
 

  

Photo #25 

ID: L 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks. 



 

 
 

 
 

  

Photo #26 

ID: M 
Viewing Direction: Upstream 
Comments: Large tree fallen into creek due to streambank erosion. 



 

 
 

 
 

 

  

Photo #27 

ID: M 
Viewing Direction: Downstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, vertical banks. 



 

 
 

 
 

  

Photo #28 

ID: N 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

 
 

 

  

 

Photo #29 

Slump/Topsoil 

ID: N 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks.  Topsoil indicated above recently fell into river due to excessive undercutting of 
streambank. 



 

 
 

 
 

  

Photo #30 

ID: N 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and fallen 
trees. 



 

 
 
 

 
 

  

Photo #31 

ID: O 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

  
 

 

  

Photo #32 

ID: O 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, 
and vertical banks. 



 

 
 

 

 
 

  

Photo #33 

ID: P 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical 
banks. 



 

 
 

 
 

  

Photo #34 

ID: Q 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and fallen 
trees. 



 

 
 

 
 

 

  

Photo #35 

ID: R 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, 
and vertical banks. 



 

 
 

 
 

 

  

Photo #36 

ID: S 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, 
and near vertical banks. 



 

 
 

 

 
 

 

  

Photo #37 

ID: T 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, 
and near vertical banks. 



 

 
 

 

 
 

  

Photo #38 

ID: T 
Viewing Direction: Upstream 
Comments: Severe undercutting beneath tree. 



 

 
 

 
 

Photo #39 

ID: U 
Viewing Direction: Upstream 
Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near 
vertical banks. 



 
 
 
 
 
 

 
 
 
 

Attachment #9 



 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 
 

       

 

 
 

 
 

 
 

 
 

 
 

 
 

        

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 



 
 

 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

  

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 
 

 
  

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 
  

 

 
 

 
 

 
 



  

 

    

  
 

 

  

  
 

 

  

  
 
 

  

  
 
 

  

  
 

 

  

  
 

 

  

  
 

 

  

  
 

 

  

  
 

 

  

  
 

 

  

  
 

 

  

  
 

 
 

  

  
 

 
 

  

  
 
 

 

  

  
 

 

  

   
   



  

    

  
 

 

  

  
 

 

  

  
 

 

  

  
 

 

  

  
 

 

  

  
 
 

  

  
 
 

  

  
 

 

  

  
 

  

  
 

  

  
 

  

  
 

 

  

  
 

 

  

  
 

 

  

    

    

  
 

  

  
 

 

  

  
 

 

  

    

   
   



  

    

  
 

  

   

   
   



     
     
     
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

 

 
 

 
  

  
 
 

 
  

  
 

710 Commerce Drive 
PO Box 169 

Watertown, WI 53094 

Total Phosphorus Analysis 04/15/2024 
Delta 3 Engineering 

Field ID Sample ID Total P (ppm) 
Gratiot D20-151 Right X-Sec1 807.2 
Gratiot D20-151 Right X-Sec2 672.4 
Gratiot D20-151 RX-3 621.2 
Gratiot D20-151 RX-4 758.9 
Gratiot D20-151 RX-5 669 
Gratiot D20-151 RX-6 637.5 
Gratiot D20-151 RX-7 721.3 
Gratiot D20-151 RX-8 680.1 
Gratiot D20-151 RX-9 687.6 
Gratiot D20-151 RX-10 733.5 
Gratiot D20-151 LX-11 625.3 
Gratiot D20-151 LX-12 686.7 
Gratiot D20-151 LX-13 818.3 
Gratiot D20-151 LX-14 746.5 
Gratiot D20-151 LX-15 855.6 
Gratiot D20-151 LX-16 696.2 
Gratiot D20-151 LX-17 635.5 
Gratiot D20-151 LX-18 653 
Gratiot D20-151 LX-19 702.4 
Gratiot D20-151 LX-20 750.6 
Gratiot D20-151 LX-21 642.1 

BMP ID 
B 
D 
D 
E 
E 
H 
H 
K 
K 
K 
F 
F 
F 
G 
G 
L 
L 
L 
O 
O 
O 







 
 
 
 
 
 

 
 
 
 

Attachment #10 
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Water Quality Trading 
Operation and Maintenance Plan 

Introduction: 
The Water Quality Trading (WQT) Operation and Maintenance (O&M) Plan is meant to be a working 
document and should be updated as new trading practices are implemented. Currently, the Operation and 
Maintenance Plan revolves around the Best Management Practice (BMP) construction along a 
stream/river. The attached BMP Inspection Form should be completed during annual inspections of BMPs 
and following major storm events. Inspection forms shall be retained for at least five (5) years to ensure 
compliance with the WQT Plan. 

Publicly Owned BMP: 
Village representative to complete inspection form annually and following major storm events. The form 
will then be provided to the Maintenance Supervisor following inspection. The Village will address 
maintenance issues identified during inspection within 30 days. Substantial maintenance issues may 
require an extended timeframe for generation of plans, specifications, and a public bid process to perform 
the work. Inspections and O&M activities shall be reported in the annual WQT Report sent to the DNR.  

Privately Owned BMP: 
Village representative to complete inspection form annually and following major storm events. The form 
will then be provided to the Maintenance Supervisor following inspection. The Village will address 
maintenance issues identified during inspection within 30 days. Substantial maintenance issues may 
require an extended timeframe for generation of plans, specifications, and a public bid process to perform 
the work. Maintenance expenses will be incurred by either by the Village or Private Property Owner 
depending on agreement with the Village. The Private Property Owner will be allowed to perform 
maintenance activities at the expense of the Private Property Owner. Inspections and O&M activities shall 
be reported in the annual WQT Report sent to the DNR. 

Quality Assurance: 
Riprap gradation and composition shall be provided for each source of material. Streambank shaping and 
riprap shall be installed per the Lafayette County Land Conservation Department and NRCS Standards. 
Contractors to supply rock that is approved by the NRCS and meets criteria in Wisconsin Construction 
Spec.9. 

Installation: 
 Staking provided by the Engineer. 
 Do not place riprap over frozen or spongy subgrade surfaces. 
 Place riprap as indicated on Construction Plans. Do not dump rip-rap over the bank.  
 Blend riprap with existing bank. 
 Spread soil out in a layer of less than 4” and seed down. Do not spread soil in wetlands. 
 All disturbed areas and soil must be seeded and mulched. 
 Install habitat structures per Plans and Specifications. 

Practice Registration: 
The purpose of the “Water Quality Trading Management Practice Registration” form is to report to DNR 
that a management practice identified in the trading plan has been properly installed and is established 
and effective. This information will be used to track implementation progress, verify compliance and 
perform audits, as necessary. A registration form should be submitted for every management practice that 



 

 
 

  
 
  
  
 

 
  

 
  

 
 

 
 

   
 

   

 
  
 
   
  
  
   

 
  

has been identified in the trading plan. If practices are established prior to trading plan submittal, 
registration forms may be submitted with the trading plan. Otherwise, registration forms should be 
submitted during the permit term as practices become effective or with the annual report. A blank Water 
Quality Trading Management Practice Registration Form 3400-207 is attached and should be submitted 
following implementation of the trading practice. 

Tracking Procedures: 
The Village will track credits used monthly. The Village will report credit usage to the DNR on a 
monthly basis in the Discharge Monitoring Reports (DMRs). The annual report will summarize 
the 12 months of credit usage and credit generation. The Village will report to DNR any concern 
that they have that may result in a need to modify the trade agreement and/or this trade plan. For 
example, a need to generate additional credits based on discharge. 

Inspections/Maintenance Considerations: 
 A BMP Inspection Form is attached. 

o ID: As noted on Construction Plans 
o Condition of BMP: Excellent; Good; Fair; or Poor 
o Required Maintenance: Provide a description of maintenance required for the BMP. 
o Maintenance Estimate: Provide an estimate for how long the maintenance will take to 

complete or a dollar value for completion. This will help determine if the Village will 
perform the work or if the Village will hire another entity to perform the work. 

o Date Completed: Following completion of the required maintenance, input the date of 
completion. 

o Comments: Provide the required maintenance activity along with any other useful 
information. If the cell provided is not large enough for Comments, write “See Back of 
Sheet” and provide comments on the reverse side of the Form. 

o Photos Taken: The inspector shall take photographic evidence to represent and archive 
the condition of each BMP. 

 Following installation, inspect the disturbed areas closely over the next few months to ensure that 
seeding grows. 

o The swamp white oaks shall be monitored with the monthly BMP inspections.  In the 
event of a swamp white oak which has been planted as part of this WQT Plan falls over, 
dies, or has been removed for any reason will need to be replaced immediately. 

 BMPs may settle or shift especially after flooding events or freeze/thaw. 
 May need to control weed and brush growth. 
 Inspect stabilized areas as needed. 
 At a minimum, inspect after major storm events. 
 If a BMP has been damaged, repair it promptly to prevent a progressive failure. 
 If repairs are needed repeatedly at a location, evaluate the site to determine if the original design 

conditions have changed.   



  
  

  
  

 
 

  
  

 
 

 
 

  
 

 
 

  
  

 
 

 

 
 
 

 

 

 
 
   
  

 
 

  
 

 

 

Routine Maintenance Items that can be performed by Village: 
 Evaluate BMP condition 

o Reconstruct/replace BMPs that have settled, shifted, or washed out. 
 Manage Vegetation 

o Remove invasive/noxious plants. 
o Reseed areas as necessary. 

 Manage Garbage 
o Remove garbage and other debris that could otherwise impair the streambank stability. 

Monthly Certification: 
Each month, the Village will certify that the BMPs are maintained and operating in a manner consistent 
with this Water Quality Trading Plan or provide a statement noting noncompliance with this Plan. The 
monthly Discharge Monitoring Report (DMR) will include the following statement as a certification of 
compliance when the Credit Generating Practice is operating in a manner consistent with the Plan: 

“I certify that to the best of my knowledge that the management practices identified in the 
approved water quality trading plan as the source of phosphorus credits is installed, 
established and properly maintained.” 

Annual Inspection: 
An annual inspection of the BMPs will be performed by a licensed Professional Engineer to ensure that 
the BMPs are functioning as intended in order to meet the requirements of the WQT Plan. 

Noncompliance: 
The Village will notify DNR by telephone call to DNR’s regional wastewater compliance engineer 
within 24 hours or next business day of becoming aware that phosphorus credits used or intended for 
use by Village are not being generated as outlined in this Water Quality Trading Plan. 

The Village will submit a written notification within five days after the Village recognizes that the 
phosphorus credits are not being generated as outlined in the Trading Plan. DNR may waive the 
requirement for submittal for a written notice within five days and instruct the Village to submit the 
written notice with the next regularly scheduled monitoring report required by Village’s WPDES 
Permit. 

The written notification should include: 
 Description of noncompliance and cause. 
 Period of noncompliance including dates and times. 
 Schedule for attaining compliance including time and steps toward compliance. 
 Plan to prevent reoccurrence of the noncompliance. 

Notification of Trade Agreement Termination: 
If a trade agreement or the trading plan needs to be terminated during the permit term, the permittee 
should submit a Notice of Termination to the wastewater engineer/specialist to inform DNR of the 
termination. DNR staff should use this information to determine if a permit modification is required due 
to the termination, the termination will result in non-compliance, or other permit actions are required due 
to the termination. When credits are reduced or eliminated for any reason, the permittee is still required to 
meet their WQBELs without any grace period. To prevent noncompliance with WQBELs, changes to 
trading plans must be addressed before credits are lost. Modifying the permit/trading plan will require at 
least 180 days. A blank Notification of Water Trade Agreement Termination Form 3400-209 is attached 
and should be submitted to DNR prior to practice termination, no later than the submittal date of the 
annual report. 
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PROJECT LOCATION: WOLF CREEK & TROUT BROOK - WEST OF VILLAGE 

OWNER: VILLAGE OF GRATIOT; 5630 MAIN STREET, GRATIOT, WISCONSIN 53541 
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	Structure Bookmarks
	Permit Fact Sheet 
	Permit Fact Sheet 
	General Information 
	Permit Number  
	Permit Number  
	Permit Number  
	WI-0024139-11-0 

	Permittee Name and Address 
	Permittee Name and Address 
	VILLAGE OF GRATIOT P O Box 189 5630 Main Street, Gratiot, WI 53541-0189 

	Permitted Facility Name and Address 
	Permitted Facility Name and Address 
	Gratiot Wastewater Treatment Facility 10950 Simons Street, Gratiot, WI 

	Permit Term 
	Permit Term 
	August 01, 2025 to June 30, 2030 

	Discharge Location 
	Discharge Location 
	East of the WWTF, NW ¼ of NE ¼, Section 9, T1N, R4E. Lat: 42.580390.0242 

	Receiving Water 
	Receiving Water 
	Wolf Creek in Lower Pecatonica River Watershed in the Sugar-Pecatonica River Basin in Lafayette County 

	Stream Flow (Q7,10) 
	Stream Flow (Q7,10) 
	3.5 cubic feet per second 

	Stream Classification 
	Stream Classification 
	Warm Water Sport Fish, non-public water supply 

	Discharge Type 
	Discharge Type 
	Existing, continuous 

	Annual Average Design Flow (MGD) 
	Annual Average Design Flow (MGD) 
	0.035 

	Industrial or Commercial Contributors 
	Industrial or Commercial Contributors 
	None 

	Plant Classification 
	Plant Classification 
	A3 - Recirculating Media Filters; D - Disinfection; SS - Sanitary Sewage Collection System 

	Approved Pretreatment Program? 
	Approved Pretreatment Program? 
	 



	Facility Description 
	Facility Description 
	The Village of Gratiot operates a recirculating sand filter wastewater treatment facility that serves a population of approximately 224 with no industrial contributors. The treatment system includes two single-train septic tanks, a wet well, recirculation tank, four sand filter beds with underdrains, and a UV system for seasonal disinfection. 
	Solids are removed from the two septic tanks as needed and are land applied on department approved sites under ch. NR 204, Wis. Adm Code, for Domestic Sewage Sludge Management.  For this permit term, Gratiot has been approved for water quality trading for phosphorus and plans to perform stream bank stabilization within the Wolf Creek watershed. 

	Substantial Compliance Determination 
	Substantial Compliance Determination 
	Enforcement During Last Permit: A Notice of Noncompliance was issued during the current permit term to address the permittee's failure to fully implement its phosphorus source reduction measures required by the individual variance. To-date, as corrective measures and full implementation has not occurred, the permittee remains in noncompliance with these requirements. The permittee is expected to return to compliance with the WPDES permit at permit reissuance with the 
	Page 1 of 10 
	implementation of water quality trading (WQT), which will be used to comply with the phosphorus WQBELs in lieu of the individual phosphorus variance. 
	After a desk top review of all discharge monitoring reports, CMARs, land application reports, compliance schedule items, and a site visit on November, 6, 2024, the permittee has been found to be in substantial compliance with its current permit. 
	Compliance determination made by Caitlin O’Connell, Wastewater Engineer on November 18, 2024 
	Compliance determination made by Caitlin O’Connell, Wastewater Engineer on November 18, 2024 


	Sample Point Descriptions 
	Sample Point Descriptions 
	Table
	TR
	Sample Point Designation 

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

	701 
	701 
	0.0175 MGD, July 2019-August 2024 
	INFLUENT: 24-hr flow proportional composite samples shall be collected from the inlet side of the first septic tank. Flow is monitored via ultrasonic meter at the flume in the influent manhole prior to the first septic tank. 

	001 
	001 
	0.017 MGD, July 2019-August 2024 
	EFFLUENT: 24-hr flow proportional composite sampler intake located in the effluent channel after the weir but before UV disinfection, prior to discharge to Wolf Creek. Grab samples collected after UV disinfection in the U.V. pit. Flow is monitored via ultrasonic meter at the weir in the recycling tank. 

	002 
	002 
	22 dry U.S. tons annual average determined from amounts applied in 2020 and 2023 
	SLUDGE: Liquid, Class B. Representative sludge samples shall be collected from the septic tanks. 



	Permit Requirements 1 Influent – Monitoring Requirements 
	Permit Requirements 1 Influent – Monitoring Requirements 
	1.1 Sample Point Number: 701- INFLUENT 
	1.1 Sample Point Number: 701- INFLUENT 
	Table
	TR
	Monitoring Requirements and Limitations 

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

	Flow Rate 
	Flow Rate 
	MGD 
	Daily 
	Continuous 

	BOD5, Total 
	BOD5, Total 
	 
	TD
	 24-Hr Flow Prop Comp 

	Suspended Solids, Total 
	Suspended Solids, Total 
	 
	TD
	 24-Hr Flow Prop Comp 


	1.1.1 Changes from Previous Permit: 
	1.1.1 Changes from Previous Permit: 
	Page 2 of 10 
	Influent limitations and monitoring requirements were evaluated for this permit term. Sample frequency for flow rate has been changed from continuous to daily for eDMR reporting purposes. Sample frequency for BOD5 and Total Suspended Solids (TSS) were increased from weekly to twice per week to align with frequency changes made at Outfall 001. 

	1.1.2 Explanation of Limits and Monitoring Requirements 
	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. 
	2 Surface Water - Monitoring and Limitations 


	2.1 Sample Point Number: 001- EFFLUENT 
	2.1 Sample Point Number: 001- EFFLUENT 
	Table
	TR
	Monitoring Requirements and Limitations 

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

	Flow Rate 
	Flow Rate 
	MGD 
	Daily 
	Continuous 

	BOD5, Total 
	BOD5, Total 
	Monthly Avg 
	 
	TD
	 24-Hr Flow Prop Comp 

	BOD5, Total 
	BOD5, Total 
	Weekly Avg 
	 
	TD
	 24-Hr Flow Prop Comp 

	Suspended Solids, Total 
	Suspended Solids, Total 
	Monthly Avg 
	30  
	TD
	 24-Hr Flow Prop Comp 

	Suspended Solids, Total 
	Suspended Solids, Total 
	Weekly Avg 
	 
	TD
	 24-Hr Flow Prop Comp 

	pH Field 
	pH Field 
	Daily Max 
	9.0 su 
	TD
	 Grab 

	pH Field 
	pH Field 
	Daily Min 
	6.0 su 
	TD
	 Grab 

	E. coli 
	E. coli 
	Geometric Mean -Monthly 
	TD
	 Weekly 
	Grab 
	Limit Effective May through September annually. 

	E. coli 
	E. coli 
	% Exceedance 
	10 Percent 
	Monthly 
	Calculated 
	Limit Effective May through September annually. See the E. coli Percent Limit permit section. Enter the result in the DMR on the last day of the month. 

	Phosphorus, Total 
	Phosphorus, Total 
	Monthly Avg 
	 
	TD
	 24-Hr Flow Prop Comp 
	Limit effective throughout the permit term, as it represents a minimum control level. 
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	Page 3 of 10 
	Page 4 of 10 

	Table
	TR
	Monitoring Requirements and Limitations 

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

	Phosphorus, Total 
	Phosphorus, Total 
	 
	TD
	 Calculated 
	Report daily mass discharged using Equation 1a. in the Water Quality Trading (WQT) section. 

	WQT Credits Used (TP) 
	WQT Credits Used (TP) 
	 
	Monthly 
	Calculated 
	Starting January 1, 2026, 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 
	WQT Computed 
	Monthly Avg
	 0.225  
	Monthly 
	Calculated 
	Limit effective January 1, 

	Compliance (TP) 
	Compliance (TP) 
	2026. 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 
	WQT Computed 
	6-Month Avg 
	0.075  
	Monthly 
	Calculated 
	Limit effective January 1, 

	Compliance (TP) 
	Compliance (TP) 
	2026. Compliance with the six-month average limit is evaluated at the end of the six-month period on June 30 and Dec 31. 

	WQT Computed 
	WQT Computed 
	6-Month Avg
	 0.022  
	Monthly 
	Calculated 
	Limit effective January 1, 

	Compliance (TP) 
	Compliance (TP) 
	2026. Report the WQT TP Computed Compliance value using Equation 3b. in the Water Quality Trading (WQT) section.  Compliance with the six-month average limit is evaluated at the end of the six-month period on June 30 and Dec 31. 

	WQT Credits Used (TP) 
	WQT Credits Used (TP) 
	Annual Total
	 289  
	Annual 
	Calculated 
	Limit effective January 1, 2026. The sum of total monthly credits used may 


	Table
	TR
	Monitoring Requirements and Limitations 

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

	TR
	not exceed Table 2 values listed below. 

	Zinc, Total Recoverable 
	Zinc, Total Recoverable 
	TD
	 Quarterly 
	24-Hr Flow Prop Comp 

	Nitrogen, Ammonia (NH3-N) Total 
	Nitrogen, Ammonia (NH3-N) Total 
	TD
	 Monthly 
	24-Hr Flow Prop Comp 
	Monitoring only 2029. 

	Chloride 
	Chloride 
	TD
	 Monthly 
	24-Hr Flow Prop Comp 
	Monitoring only 2029. 

	Nitrogen, Total Kjeldahl 
	Nitrogen, Total Kjeldahl 
	TD
	 Quarterly 
	24-Hr Flow Prop Comp 
	See Nitrogen Series Monitoring section in permit. 

	Nitrogen, Nitrite + Nitrate Total 
	Nitrogen, Nitrite + Nitrate Total 
	TD
	 Quarterly 
	24-Hr Flow Prop Comp 
	See Nitrogen Series Monitoring section in permit. 

	Nitrogen, Total 
	Nitrogen, Total 
	 
	Quarterly 
	Calculated 
	See Nitrogen Series Monitoring section in permit. Total Nitrogen shall be calculated as the sum of reported values for Total Kjeldahl Nitrogen and Total Nitrite + Nitrate Nitrogen. 


	2.1.1 Changes from Previous Permit 
	2.1.1 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- The sample frequency for flow has been changed from “continuous” to “daily” for eDMR reporting purposes. 

	 
	 
	BOD5 and TSS- The sample frequency for BOD5 and TSS has been increased from weekly to two times per week. 

	 
	 
	pH Field- The sample frequency for pH has been increased from weekly to five times per week. 

	 
	 
	E. coli- Fecal coliform monitoring and limits have been replaced with Escherichia coli (E. coli) monitoring and limits.  

	 
	 
	Phosphorus-The sample frequency for phosphorous has been increased from weekly to two times per week. 

	TR
	Additional parameters have been added to compute compliance with final WQBELs achieved through water quality 

	TR
	trading. 

	 
	 
	Total Nitrogen Monitoring (TKN, N02+N03 and Total N)- Quarterly monitoring is required. 



	2.1.2 Explanation of Limits and Monitoring Requirements 
	2.1.2 Explanation of Limits and Monitoring Requirements 
	Page 5 of 10 
	Detailed discussions of limits and monitoring requirements can be found in the attached water quality-based effluent limits (WQBEL) memo dated October 3, 2024. 
	Monitoring Frequencies-The  guidance (April 12, 2021) recommends that standard monitoring frequencies be included in individual wastewater permits based on the size and type of the facility, in order to characterize effluent quality and variability, to detect events of noncompliance, and to ensure consistency in permits issued across the state. Guidance and requirements in administrative code were considered when determining the appropriate monitoring frequencies for pollutants that have final effluent limi
	Monitoring Frequencies for Individual Wastewater Permits

	Expression of Limits- In accordance with the federal regulation 40 CFR 122.45(d) and s. NR 205.065, Wis. Adm. Code, limits in this permit are to be expressed as weekly and monthly average limits whenever practicable. 
	BOD5, TSS and pH- Categorical limits and WQBELs are included in the permit as outlined in ch. NR 210, Wis. Adm. Code. The effluent limitations for BOD5, TSS, and pH are carried over from the previous permit and are not subject to change at this time because the receiving water characteristics have not changed. 
	Phosphorus- Phosphorus requirements are based on the Phosphorus Rules that became effective December 1, 2010 as detailed in NR 102 Water Quality Standards and NR 217 Effluent Standards and Limitations for Phosphorus. Chapter NR 217 of the Wis. Adm. Code addresses point source dischargers of phosphorus to surface waters. Currently in NR 217 Wis. Adm. Code there are two methods used to determine if a phosphorus limit is needed: a technology based effluent limit (TBEL) and a water quality based effluent limit 
	-

	The wastewater treatment facility is not able to meet the WQBEL. This permit authorizes the use of trading as a tool to demonstrate compliance with the phosphorus WQBELs. This permit includes terms and conditions related to the Water Quality Trading Plan (WQT-2025-0011) or approved amendments thereof. The total ‘WQT TP Credits’ available are designated in the approved WQT Plan. As part of this plan, the municipality is implementing streambank stabilization and proposes the generation of  of phosphorus credi
	Additional WQT subsections in the permit provide information on compliance determinations, annual reporting and reopening of the permit 
	-

	3 Land Application - Monitoring and Limitations 
	Page 6 of 10 
	Municipal Sludge Description 
	Municipal Sludge Description 
	Municipal Sludge Description 

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

	002
	002
	 B 
	Liquid 
	Fecal coliform 
	Injection 
	Land Application 
	22 

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

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

	Is Radium- No. 
	Is Radium- No. 

	Is a priority pollutant scan required? No Priority pollutant scans are required once every 10 years at facilities with design flows between 5 MGD and 40 MGD, and once every 5 years if design flow is greater than 40 MGD. 
	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. 




	3.1 Sample Point Number: 002- SLUDGE 
	3.1 Sample Point Number: 002- SLUDGE 
	Table
	TR
	Monitoring Requirements and Limitations 

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

	Solids, Total
	Solids, Total
	 Percent 
	Annual 
	Composite 

	Arsenic Dry Wt 
	Arsenic Dry Wt 
	Ceiling 
	TD
	 Annual 
	Composite 

	Arsenic Dry Wt 
	Arsenic Dry Wt 
	High Quality 
	TD
	 Annual 
	Composite 

	Cadmium Dry Wt 
	Cadmium Dry Wt 
	Ceiling 
	TD
	 Annual 
	Composite 

	Cadmium Dry Wt 
	Cadmium Dry Wt 
	High Quality 
	TD
	 Annual 
	Composite 

	Copper Dry Wt 
	Copper Dry Wt 
	Ceiling 
	TD
	 Annual 
	Composite 

	Copper Dry Wt 
	Copper Dry Wt 
	High Quality 
	TD
	 Annual 
	Composite 

	Lead Dry Wt 
	Lead Dry Wt 
	Ceiling 
	TD
	 Annual 
	Composite 

	Lead Dry Wt 
	Lead Dry Wt 
	High Quality 
	300 
	 Annual 
	Composite 

	Mercury Dry Wt 
	Mercury Dry Wt 
	Ceiling 
	TD
	 Annual 
	Composite 

	Mercury Dry Wt 
	Mercury Dry Wt 
	High Quality 
	TD
	 Annual 
	Composite 

	Molybdenum Dry Wt 
	Molybdenum Dry Wt 
	Ceiling 
	TD
	 Annual 
	Composite 

	Nickel Dry Wt 
	Nickel Dry Wt 
	Ceiling 
	TD
	 Annual 
	Composite 

	Nickel Dry Wt 
	Nickel Dry Wt 
	High Quality 
	TD
	 Annual 
	Composite 

	Selenium Dry Wt 
	Selenium Dry Wt 
	Ceiling 
	TD
	 Annual 
	Composite 

	Selenium Dry Wt 
	Selenium Dry Wt 
	High Quality 
	TD
	 Annual 
	Composite 
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	Table
	TR
	Monitoring Requirements and Limitations 

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

	Zinc Dry Wt 
	Zinc Dry Wt 
	Ceiling 
	TD
	 Annual 
	Composite 

	Zinc Dry Wt 
	Zinc Dry Wt 
	High Quality 
	TD
	 Annual 
	Composite 

	Nitrogen, Total Kjeldahl 
	Nitrogen, Total Kjeldahl 
	Percent 
	Annual 
	Composite 

	Nitrogen, Ammonium (NH4-N) Total 
	Nitrogen, Ammonium (NH4-N) Total 
	Percent 
	Annual 
	Composite 

	Phosphorus, Total 
	Phosphorus, Total 
	Percent 
	Annual 
	Composite 

	Phosphorus, Water Extractable 
	Phosphorus, Water Extractable 
	 % of Tot P 
	Annual 
	Composite 

	Potassium, Total Recoverable 
	Potassium, Total Recoverable 
	Percent 
	Annual 
	Composite 

	PCB Total Dry Wt 
	PCB Total Dry Wt 
	Ceiling 
	 
	Once 
	Composite 
	Once in 2026. 

	PCB Total Dry Wt 
	PCB Total Dry Wt 
	High Quality 
	 
	Once 
	Composite 
	Once in 2026. 

	PFOA + PFOS 
	PFOA + PFOS 
	 
	Annual 
	Calculated 
	Report the sum of PFOA and PFOS. See PFAS Permit Sections for more information. 

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


	3.1.1 Changes from Previous Permit: 
	3.1.1 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. 
	PFAS –Monitoring is required annually pursuant to s. NR 204.06(2)(b)9., Wis. Adm. Code. 

	3.1.2 Explanation of Limits and Monitoring Requirements 
	3.1.2 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). Requirements for pathogens are specified in s. NR 204.07(6) and in s. NR 204.07 (7) for vector attraction requirements. Limitations for PCBs are addressed in s. NR 204.07(3)(k). 
	PFAS- The presence and fate of PFAS in municipal and industrial sludges is an emerging public health concern. EPA has developed a draft risk assessment to determine future land application rates and released this risk assessment in January of 
	Page 8 of 10 
	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” will 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 Schedules 
	4 Schedules 
	4.1 Annual Water Quality Trading (WQT) Report 
	4.1 Annual Water Quality Trading (WQT) Report 
	Required Action 
	Required Action 
	Required Action 
	Due Date 

	Annual WQT Report: Submit an annual WQT report that shall cover the first year of the permit term. The WQT Report shall include:   demonstrate compliance; The source of each month’s pollutant reduction credits by identifying the approved water quality trading plan that details the source;    A summary of the annual inspection of each nonpoint source management practice that generated any of the pollutant reduction credits used during the previous year; and Identification of noncompliance or failure to imple
	Annual WQT Report: Submit an annual WQT report that shall cover the first year of the permit term. The WQT Report shall include:   demonstrate compliance; The source of each month’s pollutant reduction credits by identifying the approved water quality trading plan that details the source;    A summary of the annual inspection of each nonpoint source management practice that generated any of the pollutant reduction credits used during the previous year; and Identification of noncompliance or failure to imple
	7 

	Annual WQT Report #2: Submit an annual WQT report that shall cover the previous year. 
	Annual WQT Report #2: Submit an annual WQT report that shall cover the previous year. 
	8 

	Annual WQT Report #3: Submit an annual WQT report that shall cover the previous year. 
	Annual WQT Report #3: Submit an annual WQT report that shall cover the previous year. 
	9 

	Annual WQT Report #4: 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.  
	Annual WQT Report #4: 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.  
	 

	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.
	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.


	4.1.1 Explanation of Schedule 
	4.1.1 Explanation of Schedule 
	Reports are required that include the following information:  
	• 
	• 
	• 
	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 
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	• A summary of credits used each month over the calendar year. 



	4.2 Land Application Management Plan 
	4.2 Land Application Management Plan 
	A management plan is required for the land application system. 
	Required Action 
	Required Action 
	Required Action 
	Due Date 

	Land Application Management Plan Submittal: Submit a 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 
	Land Application Management Plan Submittal: Submit a 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 
	071 


	4.2.1 Explanation of Schedule 
	4.2.1 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. 



	Attachments 
	Attachments 
	Water Quality-Based Effluent Limitations for the Gratiot Wastewater Treatment Facility WPDES Permit No. WI0024139-11-0, October 3, 2024 
	-

	Gratiot Wastewater Treatment Facility - WPDES Permit WI-0024139 Water Quality Trading Plan – CONDITIONAL APPROVAL, April 10, 2025 
	Water Quality Trading Plan, March 28, 2025 

	Justification of Any Waivers from Permit Application Requirements 
	Justification of Any Waivers from Permit Application Requirements 
	No waivers requested or granted as part of this permit reissuance. 
	Prepared By:  Amanda Perdzock, Wastewater Specialist Date: May 7, 2025 
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	State of Wisconsin
	CORRESPONDENCE/MEMORRANDUM 
	CORRESPONDENCE/MEMORRANDUM 
	Figure
	DATE: 
	DATE: 
	DATE: 
	October 3, 2024 

	TO: 
	TO: 
	Jennifer Jerich – SCR/Horicon 

	FROM: 
	FROM: 
	Sarah Luck – SCR/Fitchburg 

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

	TR
	WPDES Permit No. WI-0024139-11-0 


	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 Gratiot Wastewater Treatment Facility in Lafayette County. This municipal wastewater treatment facility (WWTF) discharges to Wolf Creek, located in the Lower Pecatonica River Watershed in the Sugar-Pecatonica River Basin. The evaluation of the per
	Based on our review, the following recommendations are made on a chemical-specific basis at Outfall 001: 
	Parameter 
	Parameter 
	Parameter 
	Daily Maximum 
	Daily Minimum 
	Weekly Average 
	Monthly Average 
	Six-Month Average 
	Footnotes 

	Flow Rate 
	Flow Rate 
	1 

	BOD5 
	BOD5 
	45 mg/L 
	30 mg/L 
	2 

	TSS
	TSS
	 45 mg/L 
	30 mg/L 
	2 

	pH 
	pH 
	9.0 s.u. 
	6.0 s.u. 
	2 

	Ammonia Nitrogen 
	Ammonia Nitrogen 
	1,2 

	Bacteria E. coli 
	Bacteria E. coli 
	126 #/100 mL geometric mean 
	3 

	Phosphorus WQT MCL Final WQBELs 
	Phosphorus WQT MCL Final WQBELs 
	7.7 mg/L 0.225 mg/L 
	0.075 mg/L 0.022 lbs/day 
	4 

	Chloride 
	Chloride 
	1 

	Zinc, Total Recoverable 
	Zinc, Total Recoverable 
	1,2 

	TKN, Nitrate+Nitrite, and Total Nitrogen 
	TKN, Nitrate+Nitrite, and Total Nitrogen 
	5 


	Footnotes: 
	1. 
	1. 
	1. 
	Monitoring only. 

	2. 
	2. 
	No changes from the current permit. 

	3. 
	3. 
	Bacteria limits apply during the disinfection season of May through September. Additional limit: No more than 10 percent of E. coli bacteria samples collected in any calendar month may exceed 410 count/100 mL. 

	4. 
	4. 
	A minimum control level (MCL) is required for water quality trading (WQT). This value is 7.7 mg/L as a monthly average and should not be exceeded during the permit term. It is recommended that the MCL be set equal to the existing interim limit of 7.7 mg/L if enough trading credits can be secured. Final determination of the MCL will be decided once the WQT plan has been reviewed and approved, which is outside the scope of this memo. 

	5. 
	5. 
	As recommended in the Department's October 1, 2019 Guidance for Total Nitrogen Monitoring in Wastewater Permits, quarterly total nitrogen monitoring is recommended for municipal ), ), and total kjeldahl nitrogen (TKN) (all expressed as N). Total nitrogen was reported as 42.50 mg/L on the permit application. 
	permittees with total nitrogen greater than 40 mg/L. Total Nitrogen is the sum of nitrate (NO
	3
	nitrite (NO
	2



	Figure
	No WET testing is required because information related to the discharge indicates low risk for toxicity. 
	The recommended limits meet the expression of limits requirements in ss. NR 106.07 and NR 205.065(7), Wis. Adm. Code, and additional limits are not required. 
	Please consult the attached report for details regarding the above recommendations. If there are any (). 
	questions or comments, please contact Sarah Luck (Sarah.Luck@wisconsin.gov) or Diane Figiel 
	Diane.Figiel@wisconsin.gov

	Attachments (3) – Narrative, Site Map, and Ammonia Nitrogen Calculations 
	PREPARED BY: ______________________________ Date: __________________ Sarah Luck Water Resources Engineer October 3, 2024 a Sarah Luck 
	E-cc: Caitlin O’Connell, Wastewater Engineer – SCR/Dodgeville Diane Figiel, Water Resources Engineer – WY/3 Nate Willis, Wastewater Engineer – WY/3 
	Attachment #1 
	Water Quality-Based Effluent Limitations for Gratiot Wastewater Treatment Facility 
	WPDES Permit No. WI-0024139-11-0 
	PART 1 – BACKGROUND INFORMATION 
	Facility Description 
	The Gratiot Wastewater Treatment Facility serves a population of approximately 236 with no industrial contributors. Wastewater is conveyed by a gravity sewer system to a lift station located near the intersection of STH 11 and Sheldon Street. The lift station pumps the sewage through 3520 feet of 4" force main to the first chamber of the solids settling tank. In the first chamber of the solids settling tank, solids settle to the bottom of the tank while liquid passes through the transfer pipe between the tw
	Attachment #2 is a map of the area showing the approximate location of Outfall 001. 
	Existing Permit Limitations 
	The current permit, which expired on June 30, 2024, includes the following effluent limitations and monitoring requirements. 
	Parameter 
	Parameter 
	Parameter 
	Daily Maximum 
	Daily Minimum 
	Weekly Average 
	 Monthly Average 
	Six-Month Average 
	Footnotes 

	Flow Rate 
	Flow Rate 
	1 

	BOD5 
	BOD5 
	45 mg/L 
	30 mg/L 
	2 

	TSS 
	TSS 
	45 mg/L 
	30 mg/L 
	2 

	pH 
	pH 
	9.0 s.u. 
	6.0 s.u. 
	2 

	Ammonia Nitrogen 
	Ammonia Nitrogen 
	1 

	Fecal Coliform  May – September 
	Fecal Coliform  May – September 
	656#/100 mL geometric mean 
	400#/100 mL geometric mean 

	Zinc, Total Recoverable  
	Zinc, Total Recoverable  
	3 

	Chloride 
	Chloride 
	1 

	Phosphorus  Interim   Final 
	Phosphorus  Interim   Final 
	7.7 mg/L 0.225 mg/L 
	0.075 mg/L 0.022 lbs/day 
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	Footnotes: 
	1. 
	1. 
	1. 
	Monitoring only. 

	2. 
	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. 
	3. 
	Reasonable potential for zinc limits was present at the last permit reissuance; however, following additional monitoring, the permit was modified to remove zinc limits, as well as WET testing, and monitoring only was required for the remainder of the permit term. 

	4. 
	4. 
	Gratiot Wastewater Treatment Facility is currently covered under an individual phosphorus variance. 


	Receiving Water Information 
	 Name: Wolf Creek 
	 Waterbody Identification Code (WBIC): 918000 
	 Classification used in accordance with chs. NR 102 and 104, Wis. Adm. Code: Warm Water Sport Fish (WWSF) community, non-public water supply.  
	  and  values are from USGS for Station P19, located at State Highway 11 in Gratiot where Outfall 001 is located.  = 3.5 cfs (cubic feet per second) = 7.0 cfs = 6.0 cfs Harmonic Mean Flow = 9.9 cfs  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). 
	Low flows used in accordance with chs. NR 106 and 217, Wis. Adm. Code: The following 7-Q
	10
	7-Q
	2
	 7-Q
	10
	 7-Q
	2
	 90-Q
	10
	The Harmonic Mean has been estimated based on average flow and the 7-Q
	10

	 . This value represents the geometric mean of data collected from a station on the Pecatonica River at the Wisconsin/Illinois state line (SWIMS station 233002, Station Name: Pecatonica River at Martintown, WI) 
	Hardness = 341 mg/L as CaCO
	3

	 % of low flow used to calculate limits in accordance with s. NR 106.06(4)(c)5., Wis. Adm. Code: 25% 
	 Source of background concentration data: Metals data from Wolf Creek are not available. Given the amount of dilution in Wolf Creek, as compared to the discharge from Gratiot Wastewater Treatment Facility, the background concentrations are assumed to be negligible and a value of zero is used in the computations.  
	 Multiple dischargers: None. 
	 Impaired water status: The Pecatonica River, located approximately one mile downstream of Outfall 001, is listed (4/1/2012) as impaired for total phosphorus. 
	Effluent Information 
	 Flow rate: Design annual average = 0.035 MGD (Million Gallons per Day) For reference, the actual average flow from July 2019 through August 2024 was 0.017 MGD. 
	 Hardness = 377 mg/L as CaCO. This value represents the geometric mean of data (n=4) from September 2023 reported on the permit application. 
	3

	 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). 
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	 Water source: Domestic wastewater with water supply from wells. 
	 Additives: None. 
	 Effluent characterization: This facility is categorized as a minor municipality, so the permit application required effluent sample analyses for a limited number of common pollutants, as specified in s. NR 200.065, Table 1, Wis. Adm. Code, primarily metal substances plus ammonia, chloride, hardness, and phosphorus. 
	 Effluent data for substances for which a single sample was analyzed is shown in the tables in Part 2 below, in the column titled “MEAN EFFL. CONC.”. Otherwise, substances with multiple effluent data are shown in the tables below or in their respective parts in this evaluation. 
	Copper Effluent Data 
	Sample Date 
	Sample Date 
	Sample Date 
	g/L) 
	Sample Date 
	g/L) 
	Sample Date 
	g/L) 

	9/21/2023
	9/21/2023
	 22 
	10/3/2023 
	20 
	10/15/2023 
	21 

	9/24/2023
	9/24/2023
	 22 
	10/6/2023 
	18 
	10/18/2023 
	18 

	9/27/2023
	9/27/2023
	 23 
	10/9/2023 
	19 
	11/14/2023 
	18 

	9/30/2023
	9/30/2023
	 23 
	10/12/2023 
	18 

	TR
	1-day P99 = 26  

	TR
	4-day P99 = 23  


	Chloride Effluent Data 
	2/21/23 – 12/18/23 
	2/21/23 – 12/18/23 
	2/21/23 – 12/18/23 
	Chloride (mg/L) 

	1-day P99 
	1-day P99 
	529 

	4-day P99 
	4-day P99 
	382 

	30-day P99 
	30-day P99 
	305 

	Mean 
	Mean 
	266 

	Std 
	Std 
	86 

	Sample size 
	Sample size 
	26 

	Range 
	Range 
	177 - 568 


	The following table presents the average concentrations and loadings at Outfall 001 from July 2019 through August 2024 for all parameters with limits in the current permit to meet the requirements of s. NR 201.03(6), Wis. Adm. Code: 
	Parameter Averages with Limits 
	Table
	TR
	Average Measurement 

	BOD5 
	BOD5 
	 2 mg/L* 

	TSS
	TSS
	 2 mg/L* 

	pH field 
	pH field 
	6.6 s.u. 

	Phosphorus
	Phosphorus
	 4.05 mg/L 

	Fecal coliform 
	Fecal coliform 
	3#/100 mL 


	*Results below the level of detection (LOD) were included as zeroes in calculation of average. 
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	PART 2 – WATER QUALITY-BASED EFFLUENT LIMITATIONS FOR TOXIC SUBSTANCES – EXCEPT AMMONIA NITROGEN 
	Permit limits for toxic substances are required whenever any of the following occur: 
	1. 
	1. 
	1. 
	The maximum effluent concentration exceeds the calculated limit (s. NR 106.05(3), Wis. Adm. Code) 

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


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


	Acute Limits based on 1-Q
	Acute Limits based on 1-Q
	10 

	Daily maximum effluent limitations for toxic substances are based on the acute toxicity criteria (ATC), listed in ch. NR 105, Wis. Adm. Code. Previously daily maximum limits for toxic substances were calculated as two times the ATC. However, changes to ch. NR 106, Wis. Code, (September 1, 2016) require the Department to calculate acute limitations using the same mass balance equation as used for  receiving water low flow to determine if more restrictive effluent limitations are needed to protect the receivi
	other limits along with the 1-Q
	10

	Limitation =     Qe Where:  WQC =Acute toxicity criterion or secondary acute value according to ch. NR 105, Wis. Adm. Code. 
	    – f Qe) (Cs)

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

	 flow data is not available = 80% of the average minimum 7-day flow 
	if the 1-day Q
	10

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

	Qe = Effluent flow (in units of volume per unit time) as specified in s. NR 106.06(4)(d), Wis. 
	Adm. Code. 
	f = Fraction of the effluent flow that is withdrawn from the receiving water, and 
	Cs = Background concentration of the substance (in units of mass per unit volume) as specified in 
	s. NR 106.06(4)(e), Wis. Adm. Code. 
	 method of limit calculation produces the most stringent daily maximum limitations and should be used while making reasonable potential determinations. This is not the case for the Gratiot Wastewater Treatment Facility, and the limits are set based on two times the acute toxicity criteria. 
	If the receiving water is effluent dominated under low stream flow conditions, the 1-Q
	10

	The following tables list the calculated WQBELs for this discharge along with the results of effluent sampling. All concentrations are expressed in terms    and chloride (mg/L). 
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	Daily Maximum Limits based on Acute Toxicity Criteria (ATC) 
	 (estimated as 80% of 7-Q)), as specified in s. NR 106.06(3)(bm), Wis. Adm. Code. 
	RECEIVING WATER FLOW = 2.8 cfs, (1-Q
	10
	10

	SUBSTANCE 
	SUBSTANCE 
	SUBSTANCE 
	REF. HARD.* mg/L 
	ATC 
	MAX. EFFL. LIMIT** 
	1/5 OF EFFL. LIMIT 
	MEAN EFFL. CONC. 
	1-day P99 
	1-day MAX. CONC. 

	Arsenic 
	Arsenic 
	340 
	679.6 
	135.9 
	1.6 

	Cadmium 
	Cadmium 
	377
	 47.3 
	94.6 
	18.9 
	0.29 

	Chromium 
	Chromium 
	301
	 4446 
	8891.7 
	1778 
	<1.1 

	Copper 
	Copper 
	377
	 54.3 
	108.7 
	26 
	23 

	Lead 
	Lead 
	356
	 365 
	729.3 
	145.9 
	<4.3 

	Nickel 
	Nickel 
	268
	 1080 
	2160.6
	 432 
	1.7 

	Zinc 
	Zinc 
	333
	 345 
	689.4 
	118 
	104 

	Chloride (mg/L) 
	Chloride (mg/L) 
	757 
	1514.0 
	529 
	568 


	* 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  flow rates per the changes to s. NR 106.07(3), Wis. Adm. Code, effective 09/01/2016. 
	concentrations and 1-Q
	10

	Weekly Average Limits based on Chronic Toxicity Criteria (CTC) 
	), as specified in s. NR 106.06(4)(c), Wis. Adm. Code 
	RECEIVING WATER FLOW = 0.88 cfs (¼ of the 7-Q
	10

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

	Arsenic 
	Arsenic 
	152.2
	 2611
	 522.3 
	1.6 

	Cadmium 
	Cadmium 
	175
	 3.82 
	65.54 
	13.1 
	0.29 

	Chromium 
	Chromium 
	301 
	325.75
	 5589 
	1117.8
	 <1.1 

	Copper 
	Copper 
	341
	 29.57 
	507.3 
	23 

	Lead 
	Lead 
	341 
	91.62
	 1572.0
	 314.4 
	<4.3 

	Nickel 
	Nickel 
	268
	 120.18 
	2062 
	412.4 
	1.7 

	Zinc 
	Zinc 
	333
	 344.68 
	5914 
	84 

	Chloride (mg/L) 
	Chloride (mg/L) 
	395 
	6777 
	382 


	* The indicated hardness may differ from the receiving water hardness because the receiving water hardness exceeded the maximum range in ch. NR 105, Wis. Adm. Code, over which the chronic criteria are applicable. In that case, the maximum of the range is used to calculate the criterion. 
	Monthly Average Limits based on Wildlife Criteria (WC) 
	The effluent characterization did not include any effluent sampling results for substances for which Wildlife Criteria exist. 
	Monthly Average Limits based on Human Threshold Criteria (HTC) 
	RECEIVING WATER FLOW = 2.5 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 
	SUBSTANCE  
	SUBSTANCE  
	SUBSTANCE  
	HTC 
	MO'LY AVE. LIMIT 
	1/5 OF EFFL. LIMIT 
	MEAN EFFL. CONC. 

	Cadmium 
	Cadmium 
	370
	 17216 
	3443.2 
	0.29 
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	SUBSTANCE  
	SUBSTANCE  
	SUBSTANCE  
	HTC 
	MO'LY AVE. LIMIT 
	1/5 OF EFFL. LIMIT 
	MEAN EFFL. CONC. 

	Chromium (+3) 
	Chromium (+3) 
	3818000
	 177652498 
	35530500 
	<1.1 

	Lead 
	Lead 
	140
	 6514 
	1302.8 
	<4.3 

	Nickel 
	Nickel 
	43000
	 2000801 
	400160 
	1.7 


	Monthly Average Limits based on Human Cancer Criteria (HCC) 
	RECEIVING WATER FLOW = 2.5 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 
	SUBSTANCE  
	SUBSTANCE  
	SUBSTANCE  
	HCC 
	MO'LY AVE. LIMIT 
	1/5 OF EFFL. LIMIT 
	MEAN EFFL. CONC. 

	Arsenic 
	Arsenic 
	13.3
	 618.9 
	123.77
	 1.6 


	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, no effluent limitations are required. 
	– Considering available effluent data from the current permit term (February 2023 through  chloride concentration is 529 mg/L, and the 4-day P of effluent data is 382 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. 
	Chloride 
	December 2023), the 1-day P
	99
	99

	 –Reasonable potential for zinc limits was present at the last permit reissuance; however, following additional monitoring, the permit was modified to remove zinc limits, and monitoring only was required for the remainder of the permit term. Effluent sampling from September 2019 through July 2024 is shown in the table below. 
	Zinc

	Zinc Effluent Data 
	Table
	TR
	Zinc, Total 

	TR
	Recoverable (μg/L) 

	1-day P99 
	1-day P99 
	118 

	4-day P99 
	4-day P99 
	84 

	30-day P99 
	30-day P99 
	67 

	Mean 
	Mean 
	58 

	Std 
	Std 
	20 

	Sample size 
	Sample size 
	32 

	Range 
	Range 
	22 - 104 


	Page 8 of 18 Gratiot Wastewater Treatment Facility 
	Attachment #1 
	 and the 4-day P effluent concentrations are below the calculated WQBELs for zinc; therefore, no effluent limits are needed. However, zinc monitoring is recommended to ensure that a minimum of 11 sample results are available at the next permit issuance. 
	Considering the available data above, the 1-day P
	99
	99

	– The permit application did not require monitoring for mercury because the Gratiot Wastewater Treatment Facility is categorized as a minor facility as defined in s. NR 200.02(8), Wis. Adm. Code. In accordance with s. NR 106.145(3)(a)3, Wis. Adm. Code, a minor municipal discharger shall monitor, and report results of influent and effluent mercury monitoring once every three months if, “there are two or more exceedances in the last five years of the high-quality sludge mercury concentration of 17 mg/kg speci
	Mercury

	 – The need for PFOS and PFOA monitoring is evaluated in accordance with s. NR 106.98(2), Wis. Adm. Code. Based on the type of discharge, the effluent flow rate, and lack of indirect dischargers, PFOS and PFOA monitoring is not recommended. The Department may re-evaluate the need for sampling at the next permit reissuance if new information becomes available that suggests PFOS or PFOA may be present in the discharge. 
	PFOS and PFOA

	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. 
	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)] + [B (1 + 10)] 
	(7.204 – pH)
	(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 270 sample results were reported from July 2019 through August 2024. The maximum reported value was 7.5 s.u. (Standard pH Units). , calculated in accordance with s. NR 106.05(5), Wis. Adm. Code, is 7.2 s.u. The mean plus the standard deviation multiplied by a factor of 2.33, an estimate of the upper ninety ninth percentile for a normally distributed dataset, is 7.2 s.u. Therefore, a value of 7.2 s.u. is believed to represent the maximu
	The effluent pH was 7.4 s.u. or less 99% of the time. The 1-day P
	99
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	Daily Maximum Ammonia Nitrogen Effluent Limitations Calculation Method 
	In accordance with s. NR 106.32(2), Wis. Adm. Code, daily maximum ammonia limitations are  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. 
	calculated using the 1-Q
	10

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

	Daily Maximum Ammonia Nitrogen Determination 
	Table
	TR
	Ammonia Nitrogen Limit mg/L 

	2×ATC
	2×ATC
	 59 

	1-Q10
	1-Q10
	 1555 


	The 2×ATC method yields the most stringent limits for Gratiot Wastewater Treatment Facility. 
	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 July 2019 through August 2024, with those results being compared to the calculated limits to determine the need to include ammonia limits in the Gratiot Wastewater Treatment Facility permit. That need is determined by calculating 99 upper percentile (or P) values for ammonia during each of the month ranges and comparing the daily maximum values to the daily maximum limit. 
	th
	99

	Ammonia Nitrogen Effluent Data 
	Table
	TR
	Ammonia Nitrogen (mg/L) 

	1-day P99 
	1-day P99 
	12.01 

	4-day P99 
	4-day P99 
	6.51 

	30-day P99 
	30-day P99 
	3.01 

	Mean* 
	Mean* 
	1.57 

	Std 
	Std 
	2.99 

	Sample size 
	Sample size 
	36 

	Range 
	Range 
	<0.08 - 8.54 


	*“<” means that the pollutant was not detected at the indicated level of detection. The mean concentration was calculated using zero in place of the non-detected (ND) result. 
	Note: A sample result of 314 mg/L on 05/23/2023 was removed from the dataset since it is an outlier and not believed to be representative of normal effluent conditions. 
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	Based on this comparison, there is no reasonable potential for the discharge to exceed any of the calculated ammonia nitrogen limits. No limits are needed for ammonia nitrogen, but monitoring for one year during the permit term is recommended. 
	PART 4 – WATER QUALITY-BASED EFFLUENT LIMITATIONS FOR BACTERIA 
	On May 1, 2020, revisions to chs. NR 102 and NR 210, Wis. Adm. Codes, became effective which replace fecal coliform limits with new Escherichia coli (E. coli) limits for protection of recreational uses. Section NR 210.06(2)(a)1, Wis. Adm. Code, includes two limits which must be included in permits for facilities which are required to disinfect: 
	1. 
	1. 
	1. 
	The geometric mean of E. coli bacteria in effluent samples collected in any calendar month may not exceed 126 counts/100 mL. 

	2. 
	2. 
	No more than 10 percent of E. coli bacteria samples collected in any calendar month may exceed 410 counts/100 mL. 


	E. coli monitoring is recommended at the same frequency that fecal coliform monitoring is required in the current permit. Since Gratiot Wastewater Treatment Facility’s permit requires weekly monitoring, the 410 counts/100 mL limit will effectively function as a daily maximum limit unless the facility performs additional monitoring. Any additional monitoring beyond what is required by the permit must also be reported on the DMR as required in the standard requirements section of the permit. 
	These limits are required during May through September. No changes are recommended to the current recreational period and the required disinfection season. 
	Effluent Data 
	Gratiot Wastewater Treatment Facility has monitored effluent E. coli during the 2023 and 2024 disinfection seasons, and a total of 39 results are available. A geometric mean of 126 counts/100 mL was not exceeded, with a maximum monthly geometric mean of 9 counts/100 mL. Effluent data has not exceeded 410 counts/100 mL, and the maximum reported value was 38 counts/100 mL. Based on this effluent data, it appears that the facility can meet new E. coli limits and a compliance schedule is not needed in the reiss
	PART 5 – PHOSPHORUS 
	Technology-Based Effluent Limit 
	Subchapter II of Chapter NR 217, Wis. Adm. Code, requires municipal wastewater treatment facilities that discharge greater than 150 pounds of total phosphorus per month to comply with a monthly average limit of 1.0 mg/L, or an approved alternative concentration limit. 
	Since Gratiot Wastewater Treatment Facility does not currently have an existing technology-based limit, the need for this limit in the reissued permit is evaluated. The data demonstrates that the annual monthly average phosphorus loading is less than 150 lbs/month, which is the threshold for municipalities in accordance with s. NR 217.04(1)(a)1, Wis. Adm. Code, and therefore, no technology-based limit is required. 
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	Annual Average Mass Total Phosphorus Loading 
	Month 
	Month 
	Month 
	Average Phosphorus Concentration (mg/L) 
	Total Effluent Flow (Million Gallons) 
	Calculated Mass (lbs/month) 

	September 2023 
	September 2023 
	6.22 
	0.282 
	15 

	October 2023 
	October 2023 
	5.40 
	0.265 
	12 

	November 2023 
	November 2023 
	4.68 
	0.262 
	10 

	December 2023 
	December 2023 
	4.64 
	0.327 
	13 

	January 2024 
	January 2024 
	4.36 
	0.363 
	13 

	February 2024 
	February 2024 
	4.70 
	0.307 
	12 

	March 2024 
	March 2024 
	4.48 
	0.329 
	12 

	April 2024 
	April 2024 
	3.05 
	0.965 
	25 

	May 2024 
	May 2024 
	3.80 
	0.581 
	18 

	June 2024 
	June 2024 
	3.52 
	0.684 
	20 

	July 2024 
	July 2024 
	2.62 
	1.166 
	25 

	August 2024 
	August 2024 
	3.34 
	0.395 
	11 

	Average 16
	Average 16


	      Total P (lbs/month) = Monthly average (mg/L) × total flow (MG/month) × 8.34 (lbs/gallon) Where total flow is the sum of the actual (not design) flow (in MGD) for that month 
	In addition, the need for a WQBEL for phosphorus must be considered. 
	Water Quality-Based Effluent Limits (WQBEL) 
	Revisions to administrative rules regulating phosphorus took effect on December 1, 2010. These rule revisions include additions to s. NR 102.06, Wis. Adm. Code, which establish phosphorus standards for surface waters. Subchapter III of NR 217, Wis. Adm. Code, establishes procedures for determining WQBELs for phosphorus, based on the applicable standards in ch. NR 102, Wis. Adm. Code. 
	Section NR 102.06(3)(a), Wis. Adm. Code, specifically names river segments for which a phosphorus criterion of 0.100 mg/L applies. For other stream segments that are not specified in s. NR 102.06(3)(a), Wis. Adm. Code, s. NR 102.06(3)(b), Wis. Adm. Code, specifies a phosphorus criterion of 0.075 mg/L. The phosphorus criterion of 0.075 mg/L applies for Wolf Creek. 
	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 Wolf Creek 
	 of 7.0 cfs 
	Qs = 100% of the 7-Q
	2

	Cs = background concentration of phosphorus in the receiving water pursuant to s. NR 
	217.13(2)(d), Wis. Adm. Code 
	Qe = effluent flow rate = 0.035 MGD = 0.054 cfs 
	f = the fraction of effluent withdrawn from the receiving water = 0 
	Section NR 217.13(2)(d), Wis. Adm. Code, specifies that the background phosphorus concentration used in the limit calculation formula shall be calculated as a median using the procedures specified in s. NR 
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	102.07(1)(b) to (c), Wis. Adm. Code. All representative data from the most recent 5 years shall be used, but data from the most recent 10 years may be used if representative of current conditions. 
	A previous evaluation resulted in a WQBEL of 0.075 mg/L using a background concentration of 0.142 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. No additional data were available for consideration, so a continuation of the WQBEL of 0.075 mg/L as a six-month average is recommended. 
	Effluent Data 
	The following table summarizes effluent total phosphorus monitoring data from July 2019 through August 2024. 
	Total Phosphorus Effluent Data 
	Table
	TR
	mg/L 
	lbs/day 

	1-day P99 
	1-day P99 
	8.04 
	1.75 

	4-day P99 
	4-day P99 
	5.82 
	1.02 

	30-day P99 
	30-day P99 
	4.64 
	0.64 

	Mean 
	Mean 
	4.05 
	0.48 

	Std 
	Std 
	1.31 
	0.35 

	Sample size 
	Sample size 
	270 
	270 

	Range 
	Range 
	0.85 - 8.41 
	0.006 - 3.31 


	Reasonable Potential Determination 
	The discharge has reasonable potential to cause or contribute to an exceedance of the water quality of reported effluent total phosphorus data is greater than the calculated WQBEL. Therefore, a WQBEL is required. 
	criterion because the 30-day P
	99 

	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 upstream of a phosphorus impaired water. This final mass limit shall be 0.075 mg/L × 8.34 × 0.035 MGD = 0.022 lbs/day expressed as a six-month average. 
	Water Quality Trading 
	A water quality trading plan has been submitted as an alternative compliance option to offset any total phosphorus discharged from Outfall 001 that exceeds the WQBELs. The phosphorus WQBELs may be expressed as computed compliance limits, but a Minimum Control Level (MCL) must be set as a limit not to be exceeded at the outfall location. It is recommended that the MCL be set equal to the existing interim limit of 7.7 mg/L if enough trading credits can be secured. Final determination of the MCL 
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	will be decided once the WQT plan has been reviewed and approved, which is outside the scope of this memo. 
	PART 6 – WATER QUALITY-BASED EFFLUENT LIMITATIONS FOR THERMAL 
	Surface water quality standards for temperature took effect on October 1, 2010. These regulations are detailed in chs. NR 102 (Subchapter II – Water Quality Standards for Temperature) and NR 106 (Subchapter V – Effluent Limitations for Temperature) of the Wisconsin Administrative Code. Daily maximum and weekly average temperature criteria are available for the 12 different months of the year depending on the receiving water classification. 
	In accordance with s. NR 106.53(2)(b), Wis. Adm. Code, the highest daily maximum flow rate for a calendar month is used to determine the acute (daily maximum) effluent limitation. In accordance with s. NR 106.53(2)(c), Wis. Adm. Code, the highest 7-day rolling average flow rate for a calendar month is used to determine the sub-lethal (weekly average) effluent limitation. These values were based off actual flow reported from July 2019 through August 2024. 
	Gratiot Wastewater Treatment Facility last monitored effluent temperatures from February 2011 through September 2013 (shown in the table below). Since there have been no changes to the treatment process or thermal loading to the facility, this data is considered to be representative. 
	Monthly Temperature Effluent Data & Limits 
	Month 
	Month 
	Month 
	Representative Highest Monthly Effluent Temperature Weekly Daily Maximum Maximum (°F) (°F) 
	Calculated Effluent Limit Weekly Daily Average Maximum Effluent Effluent Limitation Limitation (°F) (°F) 

	JAN
	JAN
	 54 55 
	-120 

	FEB 
	FEB 
	57 58 
	-120 

	MAR 
	MAR 
	62 62 
	-120 

	APR 
	APR 
	60 61 
	115 120 

	MAY
	MAY
	 65 66 
	-120 

	JUN
	JUN
	 71 74 
	-120 

	JUL
	JUL
	 77 78 
	-120 

	AUG
	AUG
	 72 72 
	-120 

	SEP 
	SEP 
	69 72 
	-120 

	OCT
	OCT
	 59 60 
	112 120 

	NOV
	NOV
	 61 61 
	-120 

	DEC 
	DEC 
	56 56 
	-120 
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	Reasonable Potential 
	Based on the historical effluent data, no effluent limits are recommended for temperature. Furthermore, at temperatures above approximately 103°F, conventional biological treatment systems do not function 
	Attachment #1 
	properly and experience upsets. There is no indication that this has ever occurred in this treatment system. Therefore, there is no reasonable potential for the discharge to exceed the calculated limits. No monitoring or effluent limits are recommended for temperature. 
	PART 7 – WHOLE EFFLUENT TOXICITY (WET) 
	WET testing is used to measure, predict, and control the discharge of toxic materials that may be harmful to aquatic life. In WET tests, organisms are exposed to a series of effluent concentrations for a given time and effects are recorded. Decisions below related to the selection of representative data and the need for WET limits were made according to ss. NR 106.08 and 106.09, Wis. Adm. Code. WET monitoring frequency and toxicity reduction evaluation (TRE) recommendations were made using the best professi
	 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  (Lethal Concentration to 50% of the test organisms) greater than 100% effluent, according to s. NR 106.09(2)(b), Wis. Adm Code.  
	must produce a statistically valid LC
	50

	 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  (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 6%, shown in the WET Checklist summary below, was calcul
	receiving water, WET tests must produce a statistically valid IC
	25

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

	 Where: e = annual average flow = 0.035 MGD = 0.054 cfs e withdrawn from the receiving water = 0 s = ¼ of the 7-Q =3.5 cfs 4 = 0.88 cfs 
	Q
	f = fraction of the Q
	Q
	10

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

	WET Checklist Summary 
	Table
	TR
	Acute 
	Chronic 

	AMZ/IWC 
	AMZ/IWC 
	Not Applicable. 0 Points 
	IWC = 6% 0 Points 

	Historical 
	Historical 
	No data. 
	No data. 

	Page 15 of 18 Gratiot Wastewater Treatment Facility 
	Page 15 of 18 Gratiot Wastewater Treatment Facility 


	Attachment #1 
	Table
	TR
	Acute 
	Chronic 

	Data
	Data
	 5 Points 
	5 Points 

	Effluent Variability 
	Effluent Variability 
	Little variability, no upsets or significant violations, consistent WWTF operations. 0 Points 
	Same as Acute. 0 Points 

	Receiving Water Classification 
	Receiving Water Classification 
	WWSF 5 Points 
	Same as Acute. 5 Points 

	Chemical-Specific Data 
	Chemical-Specific Data 
	No reasonable potential for limits based on ATC. Ammonia nitrogen, arsenic, cadmium, chloride, copper, nickel, and zinc detected. Additional Compounds of Concern: None. 3 Points 
	No reasonable potential for limits based on CTC. Ammonia nitrogen, arsenic, cadmium, chloride, copper, nickel, and zinc detected. Additional Compounds of Concern: None. 3 Points 

	Additives 
	Additives 
	No additives used. 0 Points 
	No additives used. 0 Points 

	Discharge Category 
	Discharge Category 
	No industrial contributors. 0 Points 
	Same as Acute. 0 Points 

	Wastewater Treatment 
	Wastewater Treatment 
	Secondary or better. 0 Points 
	Same as Acute. 0 Points 

	Downstream Impacts 
	Downstream Impacts 
	No impacts known. 0 Points 
	Same as Acute. 0 Points 

	Total Checklist Points: 
	Total Checklist Points: 
	13 Points 
	13 Points 

	Recommended Monitoring Frequency (from Checklist): 
	Recommended Monitoring Frequency (from Checklist): 
	None. 
	None. 

	Limit Required? 
	Limit Required? 
	No 
	No 

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


	 No WET testing is required because information related to the discharge indicates the potential for effluent toxicity is believed to be low.  
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	Site Map 
	Figure
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	Ammonia Nitrogen Calculations from the WQBEL Memo Dated June 28, 2018 
	Figure
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	April 10, 2025 
	Chris McGlynnClerk/Treasurer5630 Main Street Gratiot, WI 53541 
	Subject: Gratiot Wastewater Treatment Facility -WPDES Permit WI-0024139 Water Quality Trading Plan – CONDITIONAL APPROVAL 
	Dear Chris McGlynn: 
	The Department recently received a water quality trading plan (WQT Plan) for compliance with phosphorus effluent limits at the Gratiot Wastewater Treatment Facility. The initial plan was received in December of 2024 and updated versions were received in February and March of 2025. Based on WDNR review, the final WQT Plan (dated March 2025) is in general conformance with the WDNR Water Quality Trading Guidance and Section 
	283.84 of the Wisconsin Statutes. The WQT plan proposes installation of streambank stabilization. The timeline for practice installation, as set forth in the WQT plan, indicates practices will be installed by October 2026. 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 beginning January 1, 2026. 
	Please note that this WQT plan approval is not to be construed as approval to commence work regulated under other state or local authorities, such as Chapter 30 waterways and wetlands permitting, floodplain, or construction activities. 
	Table 1: Total Phosphorus Credits Available per WQT-2025-0011 
	Year 
	Year 
	Year 
	Available Credits (lbs/yr) –Total 

	2026 
	2026 
	289 

	2027 
	2027 
	289 

	2028 
	2028 
	289 

	2029 
	2029 
	289 

	2030 
	2030 
	289 

	2031 
	2031 
	289 


	Figure
	Page 2 
	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-2025-0011 and will be referenced as such in the draft WPDES permit. The final WQT plan will be included as part of the public notice package for permit reissuance. The draft WPDES permit will include a requirement for an annual trading report and effluent monitoring for total phosphorus. 
	If you have any questions or comments, please contact me at 608-419-4155 or at . 
	betsyjo.howe@wisconsin.gov
	betsyjo.howe@wisconsin.gov


	Thank You,Thank You, 
	BetsyJo Howe Regional WQT Coordinator Wisconsin Department of Natural Resources 
	e-CC: Dick Herbst, Village Raymond Pickett, Village Logan Hoppman, Delta 3 Engineering Jordan Fure, Delta 3 Engineering Amanda Perdzock, WDNR Caitlin Oconnell, WDNR Matt Claucherty, WDNR 
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	I. 
	Executive Summary 

	This Water Quality Trading Plan summarizes the Village of Gratiot’s (Village) plan to utilize Water Quality Trading (WQT) for compliance with the final total phosphorus limit as provided in the Wisconsin Pollutant Discharge Elimination System (WPDES) Permit #WI 0024139-10-1. The WQT Credit generation will include nonpoint source reduction of Total Phosphorus (TP) as modeled by the NRCS Streambank Erosion Estimator. Credits are then applied to the daily monitoring reports to demonstrate compliance. The Waste
	NRCS Streambank Erosion modeling methods were used to calculate the TP credits that would be generated based on the installation of best management practices (BMPs). These credits will be used to demonstrate compliance with the final total phosphorus limit as proposed in the WPDES Permit. 
	As demonstrated in modeling results from Table 1.1, the WWTF has the ability to register approximately 289 credits. The implementation of this WQT Plan will result in compliance with the final TP limits. The WWTF intends to monitor TP credit usage and intends to perform construction of additional BMPs as needed for future effluent TP to comply with WPDES Permits Limits. A new Water Quality Trading Plan will be submitted at that time for new BMP practices and credit production. 
	1 
	Table 1.1 – Modeling Results 
	ID 
	ID 
	ID 
	Lateral Recession Rate (ft/yr.) 
	Current Phosphorus Loading (lbs./yr.) 
	Proposed Phosphorus Loading (lbs./yr.) 
	Proposed Phosphorus Reductions (lbs./yr.) 
	Trade Ratio 
	Proposed Phosphorus Credits 

	B 
	B 
	0.30 
	9 
	0 
	9 
	2:1 
	5 

	C 
	C 
	0.40 
	22 
	0 
	22 
	2:1 
	11 

	D 
	D 
	0.50 
	61 
	0 
	61 
	2:1 
	31 

	E 
	E 
	0.50 
	37 
	0 
	37 
	2:1 
	18 

	F 
	F 
	0.45 
	41 
	0 
	41 
	2:1 
	21 

	G 
	G 
	0.40 
	7 
	0 
	7 
	2:1 
	3 

	H 
	H 
	0.45 
	24 
	0 
	24 
	2:1 
	12 

	I-1 
	I-1 
	0.40 
	9 
	0 
	9 
	2:1 
	4 

	I-2 
	I-2 
	0.30 
	15 
	0 
	15 
	2:1 
	8 

	J K L M N O P Q R S T U 
	J K L M N O P Q R S T U 
	0.50 0.50 0.40 0.45 0.40 0.40 0.30 0.30 0.30 0.30 0.40 0.40 
	29 40 37 11 91 62 15 10 19 14 11 11 
	0 0 0 0 0 0 0 0 0 0 0 0 
	29 40 37 11 91 62 15 10 19 14 11 11 
	2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 
	15 20 18 6 46 31 8 5 9 7 5 

	6 
	6 

	TR
	Total 
	289 


	NOTE: 
	Trade Ratio = (Delivery + Downstream + Equivalency + Uncertainty-Habitat Adjustment):1 Delivery = 0 (Trading within same HUC-12 Watershed) Downstream = 0 (For trades upstream of Outfall 001) Equivalency = 0 (Not necessary of Total Phosphorus) Uncertainty: Streambank Stabilization with Habitat Restoration = 2 
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	II. 
	II. 
	Background 

	The purpose of this Water Quality Trading Plan (Plan) is to describe the Village’s use of Water Quality Trading to comply with the total phosphorus limits as provided in the Village’s WPDES Permit #WI-0024139-10-1. The Plan was developed following the Notice of Intent to Conduct Water Quality Trading, provided in Attachment #1. The Water Quality Trading Checklist Form 3400-208 is provided in Attachment #2.  
	The Village of Gratiot (Village) is a small rural community located in Lafayette County at the intersection of Wisconsin State Trunk Highway (S.T.H.) ‘11’ and S.T.H. ‘78’. The Village is geographically located just south of the Pecatonica River along Wolf creek in southwest Wisconsin. The Village owns and operates a Wastewater Treatment Facility (WWTF) which serves a population of approximately 224 residents. 
	The Village is comprised primarily of residential development with no major industries. The Village is situated on rolling hills with the grade typically sloping throughout the area between 5% and 15%. The topography of the area is shown in Attachment #3. 
	The current sanitary sewer collection system consists of approximately 51 sanitary manholes; two (2) sanitary lift stations; and 8,976 feet of sanitary sewer. Compositions vary between cast iron pipe (CIP), vitrified clay pipe (VPC), truss pipe, and polyvinyl chloride pipe (PVC). The manholes are composed entirely of precast structures. Please refer to Attachment #4 – Sanitary Sewer Map for location of sanitary sewer collection system components. 
	The Village of Gratiot owns and operates a WWTF that utilizes a Recirculating Sand Filter (RSF) treatment system. Wastewater enters the WWTF by first passing through the Solids Settling Tanks. Wastewater then proceeds to the wet well and dousing pumps. Following the wet well and dousing pumps, wastewater is distributed to four (4) Sand Filtration Cells. Following the Sand Filtration Cells, wastewater then enters the recirculation channel where wastewater is either returned to the dosing chamber for further 
	The monthly average influent and effluent flows and loadings at the WWTF for 2022, 2023, and 2024 are provided in Table 2.1, Table 2.2, and Table 2.3, respectively.  An annual average summary table is provided in Table 2.4. 
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	Table 2.1 – 2022 Monthly Averages 
	Flow BOD5 Suspended Solids Total Phosphorus Total Phosphorus (MGD) (mg/L) (mg/L) (mg/L) (lbs./day) Effluent Influent Effluent Influent Effluent Influent Effluent Effluent Jan. (’22) 0.0092 85 13 75 5 -5.01 0.38 Feb. (’22) 0.0108 112 6 95 4 -4.88 0.44 Mar. (’22) 0.0153 100 2 103 2 -4.95 0.63 Apr. (’22) 0.0188 82 2 86 3 -4.35 0.68 May (’22) 0.0117 100 1 118 1 -4.86 0.47 June (’22) 0.0103 108 0 175 1 -7.60 0.65 July (’22) 0.0116 76 1 120 2 -6.07 0.59 Aug. (’22) 0.0149 58 1 102 0 -5.23 0.65 Sept. (’22) 0.0096 6
	Table 2.2 – 2023 Monthly Averages 
	Table 2.2 – 2023 Monthly Averages 

	Table
	TR
	Flow 
	BOD5 
	Suspended Solids 
	Total Phosphorus 
	Total Phosphorus 

	TR
	(MGD) Effluent 
	(mg/L) Influent Effluent 
	(mg/L) Influent Effluent 
	(mg/L) Influent Effluent 
	(lbs./day) Effluent 

	Jan. (’23) 
	Jan. (’23) 
	0.0129 
	93 
	2 
	115 
	2 
	-
	4.12 
	0.44 

	Feb. (’23) 
	Feb. (’23) 
	0.0179 
	104 
	4 
	155 
	2 
	-
	4.34 
	0.65 

	Mar. (’23) 
	Mar. (’23) 
	0.0214 
	68 
	3 
	82 
	1 
	-
	2.67 
	0.48 

	Apr. (’23) 
	Apr. (’23) 
	0.0119 
	85 
	2 
	113 
	1 
	-
	3.90 
	0.39 

	May (’23) 
	May (’23) 
	0.0132 
	100 
	1 
	147 
	2 
	-
	4.59 
	0.51 

	June (’23) 
	June (’23) 
	0.0093 
	81 
	0 
	116 
	1 
	-
	5.25 
	0.41 

	July (’23) 
	July (’23) 
	0.0167 
	87 
	1 
	118 
	0 
	-
	5.60 
	0.78 

	Aug. (’23) 
	Aug. (’23) 
	0.0091 
	51 
	1 
	66 
	1 
	-
	4.49 
	0.34 

	Sept. (’23) 
	Sept. (’23) 
	0.0094 
	56 
	1 
	62 
	1 
	-
	6.22 
	0.49 

	Oct. (’23) 
	Oct. (’23) 
	0.0086 
	65 
	0 
	67 
	1 
	-
	5.40 
	0.39 

	Nov. (’23) 
	Nov. (’23) 
	0.0087 
	139 
	4 
	66 
	2 
	-
	4.68 
	0.34 

	Dec. (’23) 
	Dec. (’23) 
	0.0105 
	134 
	4 
	79 
	1 
	-
	4.64 
	0.41 

	Annual Average = 
	Annual Average = 
	0.0125 
	89 
	2 
	99 
	1 
	-
	4.66 
	0.47 
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	Table 2.3 – 2024 Monthly Averages 
	Flow BOD5 Suspended Solids Total Phosphorus Total Phosphorus (MGD) (mg/L) (mg/L) (mg/L) (lbs./day) Effluent Influent Effluent Influent Effluent Influent Effluent Effluent Jan. (’24) 0.0117 147 3 106 3 -4.36 0.43 Feb. (’24) 0.0106 141 3 87 3 -4.70 0.42 Mar. (’24) 0.0106 136 4 99 1 -4.48 0.40 Apr. (’24) 0.0322 77 2 48 2 -3.05 0.82 May (’24) 0.0188 116 2 65 3 -3.80 0.60 June (’24) 0.0228 93 1 65 1 -3.52 0.67 July (’24) 0.0376 87 2 128 2 -2.62 0.82 Aug. (’24) 0.0128 73 0 79 1 -3.34 0.36 Sept. (’24) 0.0100 74 4 
	Table 2.4 – Annual Averages 
	Year 
	Year 
	Year 
	Flow (MGD) Effluent 
	Total Phosphorus (mg/L) Effluent 
	Total Phosphorus (lbs./day) Effluent 

	2022 2023 2024 
	2022 2023 2024 
	0.0138 0.0125 0.0169 
	4.95 4.66 4.06 
	0.55 0.47 0.52 

	Annual Average = 
	Annual Average = 
	0.0144 
	4.56
	 0.51 


	Currently, the Village has been able to maintain an average Total Phosphorus effluent of 4.56 mg/L which is well within the WPDES interim limit of 7.7 mg/L.  The Village has also implemented source reduction measures such as investigating potential TP contributors.  Village has discovered no major contributors and no other point sources have been identified. 
	The Village has investigated watershed compliance alternatives such as Water Quality Trading (WQT) and Adaptive Management (AM).  Stream monitoring in 2022 confirmed that Wolf Creek exceeds the Water Quality Criteria (WQC) of 0.075 mg/L for Total Phosphorus.  Following discussion with the DNR and initial investigation, the Village elected to move forward with WQT.  Utilizing the results from PRESTO, the watershed of the WWTF has a nonpoint source ratio of 0:100 at the point of discharge and is considered to
	-

	5 
	Flow and loading data from 2022 through 2024 was utilized to determine credits needed. Annual effluent TP was estimated at 200 lbs. The final limit would allow annual discharge of 3 lbs. The Village would be required to offset at least 197 lbs. of effluent TP. Calculations for required WQT reductions are provided below. 
	1) The current annual Phosphorus loading discharged at the WWTF is calculated 
	as follows: Seasonal Average Daily Flow (Q) = 0.0144 MGD Average Phosphorus concentration = 4.56 mg/L
	 0.0144 MGD x 4.56 mg/L x 8.34 x 365 days/yr. = 200 lbs./yr. 
	 0.0144 MGD x 4.56 mg/L x 8.34 x 365 days/yr. = 200 lbs./yr. 
	2) The proposed allowable annual Phosphorus mass limit at the WWTF is 
	calculated as follows: Seasonal Average Daily Flow (Q) = 0.0144 MGD Proposed Seasonal Phosphorus Concentration Limit = 0.075 mg/L 
	0.075 mg/L x 0.0144 MGD x 8.34 x 365 days/yr. = 3 lbs./yr. 
	0.075 mg/L x 0.0144 MGD x 8.34 x 365 days/yr. = 3 lbs./yr. 
	3) Reduction of Total Phosphorus required at WWTF -200 lbs./yr. – 3 lbs./yr. = 197 lbs./yr. 
	To generate the required 197 TP credits, the Village intends to perform streambank stabilization. The Village intends to generate additional credits as a factor of safety and for future growth. 
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	III. 
	III. 
	Location and Description of Credit Generation Sites 

	The Village discharges to Wolf Creek (Lower Pecatonica River Watershed, SP07 – Sugar Pecatonica River Basin) at Outfall 001.  As mentioned previously, the Village intends to perform WQT projects within the Village’s HUC-12 #070900030901. The Village plans to perform streambank stabilization which will utilize grading and/or riprap to prevent the erosion of sediment from the streambanks. Projects will occur on private-owned property. Streambank stabilization will not only prevent sediment from entering the s
	Project Location: Wolf Creek Gratiot WWTF Outfall 001 Project Location: Trout Brook 
	Figure 3.1 – Project locations in relation to Outfall 001 
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	IV. 
	IV. 
	Methods for Nonpoint Source Load Reduction 

	A. Methods Used to Generate Load Reductions 
	The project location described above was inspected by a Professional Engineer in order to identify locations of severe erosion along the Wolf Creek and Trout Brook.  Signs to identify severe erosion include but are not limited to: streambanks missing vegetation, streambank slumps, rills in the streambank, tree roots extruding from the streambank, fallen trees as a result of soil being eroded from underneath the trunk.  The primary method to remediate the erosion sites is to re-grade the existing streambanks
	The Water Quality Trading Plan identifies streambank stabilization practices that will reduce TP runoff from nonpoint sources. The Village has the ability to generate TP load reductions through streambank grading and/or rip-rap of approximately 3,690 lineal feet of streambank. 
	Streambank Stabilization will be performed as per NR 328 Shore Erosion Control Structures in Navigable Waterways and NRCS 580 Streambank and Shoreline Protection. Streambank shaping will eliminate the discharge of sediment to the stream. The streambank stabilization project will occur within HUC-12 #070900030901 in order to generate TP credits. Standard Plans and Specifications for the Project Site will be provided by a Professional Engineer. The Village will also acquire all required permits and authorizat
	To register credits, the Village has entered into trade agreements with Property Owners pursuant to s. 283.84(1)(b), Wis. Stats. 
	B. History of Project Site 
	The Project is planned within the Lower Pecatonica River Watershed. The project location is along the Wolf Creek and Trout Brook on private properties. Land use consists of agricultural crop field and floodplain forest. No mapped wetlands will be impacted by the WQT Project as indicated in Attachment #7 – Wetland Map.  No fill shall be deposited within floodplain or wetlands. 
	8 
	The streambanks have experienced significant erosion as the watershed has been cleared for residential and agricultural use. Residential development and agricultural practices caused long term deposition of silt within the floodplain followed by decades of stream morphology eroding a new channel through the deposition. The banks within the project location are generally outside bends of the stream which receive higher stream velocity and thus have a higher erosion potential. 
	The banks are bare with slumps, rills and severe vegetative overhang throughout. Severe erosion indicators such as undercuts, slumps, tree roots, and fallen trees are readily visible throughout the site. The erosion indicators demonstrate the lateral recession rate based on the NRCS Recession Rate Table. 
	C. Trade Ratio 
	The Plan identifies trading practices that will reduce TP runoff. However, the DNR requires a trade ratio to provide a safety factor for meeting water quality standards. Trade ratios consider pollutant reductions of varying certainty, location, and type. For the given WQT practice, a trade ratio of 2:1 was calculated. The trade ratio is derived as follows: 
	Trade Ratio = (Delivery + Downstream + Equivalency + Uncertainty-Habitat Adjustment):1 Delivery = 0 (Trading within same HUC-12 Watershed) Downstream = 0 (For trades upstream of Outfall 001) Equivalency = 0 (Not necessary of Total Phosphorus) Uncertainty: Streambank Stabilization with Habitat Restoration = 2 
	The uncertainty factor was determined from Appendix H – Management Practices and Associated Information of the Wisconsin Department of Natural Resources Guidance for implementing Water Quality Trading in WPDES Permits (Edition 2). 
	Habitat restoration will consist of 14 bed logs installed approximately every 300 feet 
	within each reach. Bed log locations are provided on Plan Sheets in Attachment #12. 
	Furthermore, 21 swamp white oaks will be planted within the riparian area to maintain canopy cover to maintain stream metabolism.  Bed logs will provide the following habitat benefits:  Increase roughness within the channel which creates current breaks, shelter, and 
	resting areas for aquatic organisms. 
	 
	The log will provide an environment beneficial for algae, macroinvertebrates, and 
	other aquatic organisms that support aquatic food chains. 
	 
	Reduce water velocity and ability of the flow to erode and carry sediment. 
	D. Model Used to Derive Load Reductions 
	NRCS Streambank Erosion modeling methods were used to calculate the total phosphorus credits that would be generated based on the installation of BMPs. These credits will be used to demonstrate compliance with the final total phosphorus limit as 
	9 
	proposed in the WPDES Permit. Modeling results are provided in Table 4.1. If the Plan or model inputs change during construction, the Village will submit to the DNR the revised models and calculations to more accurately reflect the number of credits generated. 
	Table 4.1 – Modeling Results 
	ID 
	ID 
	ID 
	Lateral Recession Rate (ft/yr.) 
	Current Phosphorus Loading (lbs./yr.) 
	Proposed Phosphorus Loading (lbs./yr.) 
	Proposed Phosphorus Reductions (lbs./yr.) 
	Trade Ratio 
	Proposed Phosphorus Credits 

	B 
	B 
	0.30 
	9 
	0 
	9 
	2:1 
	5 

	C 
	C 
	0.40 
	22 
	0 
	22 
	2:1 
	11 

	D 
	D 
	0.50 
	61 
	0 
	61 
	2:1 
	31 

	E 
	E 
	0.50 
	37 
	0 
	37 
	2:1 
	18 

	F 
	F 
	0.45 
	41 
	0 
	41 
	2:1 
	21 

	G 
	G 
	0.40 
	7 
	0 
	7 
	2:1 
	3 

	H 
	H 
	0.45 
	24 
	0 
	24 
	2:1 
	12 

	I-1 
	I-1 
	0.40 
	9 
	0 
	9 
	2:1 
	4 

	I-2 
	I-2 
	0.30 
	15 
	0 
	15 
	2:1 
	8 

	J 
	J 
	0.50 
	29 
	0 
	29 
	2:1 
	15 

	K 
	K 
	0.50 
	40 
	0 
	40 
	2:1 
	20 

	L 
	L 
	0.40 
	37 
	0 
	37 
	2:1 
	18 

	M 
	M 
	0.45 
	11 
	0 
	11 
	2:1 
	6 

	N 
	N 
	0.40 
	91 
	0 
	91 
	2:1 
	46 

	O 
	O 
	0.40 
	62 
	0 
	62 
	2:1 
	31 

	P 
	P 
	0.30 
	15 
	0 
	15 
	2:1 
	8 

	Q 
	Q 
	0.30 
	10 
	0 
	10 
	2:1 
	5 

	R 
	R 
	0.30 
	19 
	0 
	19 
	2:1 
	9 

	S 
	S 
	0.30 
	14 
	0 
	14 
	2:1 
	7 

	T 
	T 
	0.40 
	11 
	0 
	11 
	2:1 
	5 

	U 
	U 
	0.40 
	11 
	0 
	11 
	2:1 
	6 

	Total 
	Total 
	289 


	NOTE: 
	Trade Ratio = (Delivery + Downstream + Equivalency + Uncertainty-Habitat Adjustment):1 Delivery = 0 (Trading within same HUC-12 Watershed) Downstream = 0 (For trades upstream of Outfall 001) Equivalency = 0 (Not necessary of Total Phosphorus) Uncertainty: Streambank Stabilization with Habitat Restoration = 2 
	A section of the Wolf Creek and Trout Brook was surveyed by a licensed Professional Engineer for areas of erosion.  Each erosion site identified was measured for average height of erosion, length of erosion, and rate of erosion.  Bank heights were hand measured with a tape measure and recorded approximately every 50’ for each site. All erosion sites were categorized with a corresponding ID.  The data, narrative, and photos documenting the current state of eroding streambanks are provided in Attachment #8. 
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	Soil testing has been completed to determine TP concentrations within the soil at each erosion site. A composite sample was gathered for each site ID.  Sampling included the use of a soil sampler which pulled ¾” cores at 8” depth.  Cores were taken from each soil horizon throughout the length of the eroding bank to obtain a representative soil sample for the corresponding streambank ID. Soils maps and soil testing data are provided in Attachment #9. 
	With the collected data, the NRCS Streambank Erosion Estimator was used to calculate TP loss from each site of the eroding streambank. The lateral recession rate of the eroding bank is a critical component for the NRCS Streambank Erosion Estimator. Lateral recession rate was estimated based on the on-site evaluation, photos, and site descriptions.  The modeling data for the NRCS Streambank Erosion Estimator is available in Attachment #10. The streambank grading design will eliminate streambank erosion thus 
	E. Operation and Maintenance An Operation and Maintenance (O&M) Plan is provided in Attachment #11. The O&M plan describes how the Stream Stabilization Practices will be operated and maintained. The O&M Plan also addresses response procedures for Practice Registration, BMP Inspection, Noncompliance Notification, and Notification of Trade Agreement Termination. 
	As previously mentioned, the Village is planning to perform streambank stabilization by implementing BMPs along Wolf Creek and Trout Brook streambanks. The stabilization practices will be installed and maintained per the Plans and Specifications as provided in Attachment #12. BMPs are to follow NR 328 Shore Erosion Control Structures in Navigable Waterways and NRCS 580 Streambank and Shoreline Protection. Restoration landscaping and seeding will be installed following construction and will be closely monito
	The BMPs will be inspected annually by a licensed Professional Engineer to ensure that the BMPs are functioning as intended in order to meet the requirements of this WQT Plan. 
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	V. 
	V. 
	Trade Timeline 

	Schedule for Installation of the above mentioned trading practices for Total Phosphorus Credit Generation for TP compliance is provided in Table 5.1 below. 
	Table 5.1 – Trade Timeline 
	Table 5.1 – Trade Timeline 

	Item 
	Item 
	Item 
	Completion Timeline 

	Site Investigation 
	Site Investigation 
	November 2024 

	Conceptual Design 
	Conceptual Design 
	December 2024 

	Final Design 
	Final Design 
	February 2025 

	DNR Review of Final Design 
	DNR Review of Final Design 
	April 2025 

	Wetland Delineation 
	Wetland Delineation 
	April-May 2025 

	Construction within a Floodplain Permit Application 
	Construction within a Floodplain Permit Application 
	April 2025 

	Construction Permit Applications 
	Construction Permit Applications 
	April 2025 

	Construction of BMPs 
	Construction of BMPs 
	June -September 2025 

	Phosphorus Credit Registration 
	Phosphorus Credit Registration 
	September 2025 

	Use of Phosphorus Credits (Ongoing for Permit Compliance) 
	Use of Phosphorus Credits (Ongoing for Permit Compliance) 
	January 2026  


	Credits will be used by the Village following DNR reissuance of the WPDES Permit. Credits will continue as long as the trading practices are maintained as outlined in this WQT Plan. 
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	VI. 
	VI. 
	Inspection Reporting 

	A. Tracking Procedures 
	The Village will track credits used monthly. The Village will report credit usage to the DNR on a monthly basis in the Discharge Monitoring Reports (DMRs). The annual report will summarize the 12 months of credit usage and credit generation. The Village will report to DNR any concern that they have that may result in a need to modify the trade agreement and/or this trade plan. For example, a need to generate additional credits based on discharge. 
	B. Inspection 
	Inspection of the BMPs shall occur during construction phase to ensure they are installed per the design and meet all applicable codes and permits. Once completed, inspections of the established BMPs shall occur each month at a minimum or following heavy rain events. A licensed professional engineer will perform an annual certification to ensure the practice is performing as designed and the Village remains in compliance. 
	The inspection reports will include: 
	i. Name and contact information of the inspector 
	ii. Inspection Date 
	iii. Relevant standards set forth in the Design Plan or Operation and Maintenance Plan 
	iv. 
	iv. 
	iv. 
	Issues identified 

	v. 
	v. 
	When and how any issues identified were addressed 


	vi. When and how any issues identified will be addressed in the future 
	Inspection reports generated during each routine or after rain event inspection will be included with the Annual Water Quality Trading Report submitted by the Village to the DNR. Annual inspections by a professional engineer will typically occur in Spring. This time of year is ideal for evaluating the condition of BMPs as it follows the freeze/thaw which poses the greatest potential for changes to the BMPs. Minimal vegetation cover will allow for adequate visual inspection. 
	C. Management Practice Registration Form 
	The Village will file a completed registration form 3400-207 for Water Quality Trading Management Practice Registration separately from this Plan. 
	D. Annual Water Quality Trading Report Submittal 
	The following shall be submitted to the DNR by January 31 of each year: 
	i. The number of pollutant reduction credits (lbs./month) used each month of the previous year to demonstrate compliance; 
	ii. A summary of the annual inspection of the practice that generated any of the pollutant reduction credits used during the previous year, this inspection shall be completed by a licensed Professional Engineer; 
	iii. All monthly inspection reports and site photos for each BMP; 
	iv. Identification of noncompliance or failure to implement any terms or conditions of 
	13 
	this permit with respect to water quality trading that have not been reported in 
	discharge monitoring reports; 
	v. A list of all noncompliance and the correction measures and timing to address the issues throughout the year; and 
	vi. An updated WQT plan if management practices have or will change. 
	E. Monthly Certification of Management Practices Each month, the Village will certify that the BMPs are maintained and operating in a manner consistent with this Water Quality Trading Plan or provide a statement noting noncompliance with this Plan. The monthly Discharge Monitoring Report (DMR) will include the following statement as a certification of compliance when the Credit Generating Practice is operating in a manner consistent with the Plan: 
	“I certify that to the best of my knowledge that the management practices identified in the approved water quality trading plan as the source of phosphorus credits is installed, established and properly maintained.” 
	F. Notification of Failure to Generate Credits 
	The Village will notify DNR by telephone call to DNR’s regional wastewater compliance engineer within 24 hours or next business day of becoming aware that phosphorus credits used or intended for use by Village are not being generated as outlined in this Water Quality Trading Plan. 
	The Village will submit a written notification within five days after the Village recognizes that the phosphorus credits are not being generated as outlined in the Trading Plan. DNR may waive the requirement for submittal for a written notice within five days and instruct the Village to submit the written notice with the next regularly scheduled monitoring report required by Village’s WPDES Permit. 
	The written notice will contain a description of how and why the TP credits are not being generated as outlined in the Water Quality Trading Plan, the steps taken or planned to prevent reoccurrence of the identified problems and the length of time anticipated it will take to address the issue. 
	The Village will work to rectify the problem as laid out in the Operation and Maintenance Plans. 
	G. Conditions under which Management Practices May Be Inspected Any DNR authorized officer, employee, or representative has the right to access and inspect the credit generating practice so long as the Village’s trade agreement with the property owner(s) and this Water Quality Trading Plan remain in effect. Notification to the property owner prior to access is required. 
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	Table
	TR
	Current State of Eroding Streambanks Documentation 

	ID 
	ID 
	Eroding Bank Height Measurement # 
	Eroding Bank Height (Feet) 
	Eroding Bank Length (Feet) 
	Erosion Rate (Feet/Year) 
	Soil Type 

	B 
	B 
	1 
	3.4 
	78.1 
	0.30 
	Silt Loam 

	2 
	2 
	4.8 

	3 
	3 
	8.5 

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	5.6 

	C 
	C 
	1 
	5.2 
	132.9 
	0.40 
	Silt Loam 

	2 
	2 
	6.5 

	3 
	3 
	5.3 

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	5.7 

	D 
	D 
	1 
	9.3 
	297.1 
	0.50 
	Silt Loam 

	2 
	2 
	6.9 

	3 
	3 
	7.3 

	4 
	4 
	6.6 

	5 
	5 
	7.2 

	AVERAGE 
	AVERAGE 
	7.5 

	E 
	E 
	1 
	4.7 
	228.8 
	0.50 
	Silt Loam 

	2 
	2 
	4.4 

	3 
	3 
	5.7 

	4 
	4 
	6.2 

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	5.3 

	F 
	F 
	1 
	6.4 
	229.1 
	0.45 
	Silt Loam 

	2 
	2 
	6.8 

	3 
	3 
	6.9 

	4 
	4 
	6.2 

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	6.6 

	G 
	G 
	1 
	3.1 
	81.8 
	0.40 
	Silt Loam 

	2 
	2 
	-

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	3.1 

	H 
	H 
	1 
	6.9 
	136.1 
	0.45 
	Silt Loam 

	2 
	2 
	6.7 

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	6.8 


	I-1 
	I-1 
	I-1 
	1 
	5.6 
	60.9 
	0.40 
	Silt Loam 

	2 
	2 
	-

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	5.6 

	I-2 
	I-2 
	1 
	5.4 
	140.7 
	0.30 
	Silt Loam 

	2 
	2 
	5.8 

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	5.6 

	J 
	J 
	1 
	5.2 
	147.6 
	0.50 
	Silt Loam 

	2 
	2 
	5.8 

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	5.5 

	K 
	K 
	1 
	5.1 
	239.3 
	0.50 
	Silt Loam 

	2 
	2 
	5.6 

	3 
	3 
	6.3 

	4 
	4 
	5.5 

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	5.6 

	L 
	L 
	1 
	7.5 
	256.7 
	0.40 
	Silt Loam 

	2 
	2 
	7.2 

	3 
	3 
	6.5 

	4 
	4 
	5.6 

	5 
	5 
	5.4 

	AVERAGE 
	AVERAGE 
	6.4 

	M 
	M 
	1 
	7.5 
	75.2 
	0.45 
	Silt Loam 

	2 
	2 
	5.2 

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	6.4 

	N 
	N 
	1 
	6.6 
	572.8 
	0.40 
	Silt Loam 

	2 
	2 
	7.8 

	3 
	3 
	7.2 

	4 
	4 
	5.8 

	5 
	5 
	6.4 

	AVERAGE 
	AVERAGE 
	6.8 

	O 
	O 
	1 
	7.1 
	367.9 
	0.40 
	Silt Loam 

	2 
	2 
	6.8 

	3 
	3 
	7.3 

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	7.1 

	P 
	P 
	1 
	5.2 
	149.5 
	0.30 
	Silt Loam 

	2 
	2 
	5.5 

	3 
	3 
	5.0 

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	5.2 

	Q 
	Q 
	1 
	7.3 
	88.3 
	0.30 
	Silt Loam 

	2 
	2 
	5.9 

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	6.6 

	R 
	R 
	1 
	5.8 
	159.9 
	0.30 
	Silt Loam 

	2 
	2 
	6.0 

	3 
	3 
	5.7 

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	5.8 

	S 
	S 
	1 
	8.1 
	100.2 
	0.30 
	Silt Loam 

	2 
	2 
	8.0 

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	8.1 

	T 
	T 
	1 
	5.0 
	81.9 
	0.40 
	Silt Loam 

	2 
	2 
	7.2 

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	6.1 

	U 
	U 
	1 
	7.4 
	67.6 
	0.40 
	Silt Loam 

	2 
	2 
	6.8 

	3 
	3 
	-

	4 
	4 
	-

	5 
	5 
	-

	AVERAGE 
	AVERAGE 
	7.1 


	Photo #1 
	Photo #1 
	Photo #1 

	TR
	TH
	Figure


	ID: B 
	ID: B 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, and exposed tree roots. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, and exposed tree roots. 

	Photo #2 
	Photo #2 

	TR
	TH
	Figure


	ID: C 
	ID: C 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and erosion encroaching on existing bridge. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and erosion encroaching on existing bridge. 

	Photo #3 
	Photo #3 

	TR
	TH
	Figure


	ID: C 
	ID: C 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, near vertical banks, and erosion encroaching on existing bridge. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, near vertical banks, and erosion encroaching on existing bridge. 
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	Photo #4 

	TR
	TH
	Figure


	ID: D 
	ID: D 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
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	Photo #5 

	TR
	TH
	Figure


	ID: D 
	ID: D 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and vertical banks. 
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	Photo #6 

	TR
	TH
	Figure


	ID: D 
	ID: D 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and vertical banks. 
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	Photo #7 

	TR
	TH
	Figure


	ID: E 
	ID: E 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and fallen trees. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and fallen trees. 
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	Photo #8 

	TR
	TH
	Figure


	ID: E 
	ID: E 

	Viewing Direction: Downstream 
	Viewing Direction: Downstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 


	Photo #9 
	Hole 
	ID: E 
	Viewing Direction: Upstream 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, near vertical banks. There is a hole in the streambank where you can see the bank was washed out completely from behind the tree roots. 
	Photo #10 
	Photo #10 
	Photo #10 

	TR
	TH
	Figure


	ID: E 
	ID: E 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
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	Photo #11 

	TR
	TH
	Figure


	ID: F 
	ID: F 

	Viewing Direction: Downstream 
	Viewing Direction: Downstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
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	Photo #12 

	TR
	TH
	Figure


	ID: G 
	ID: G 

	Viewing Direction: Downstream 
	Viewing Direction: Downstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, vertical banks, and rill visible. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, vertical banks, and rill visible. 
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	ID: H 
	ID: H 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
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	ID: H 
	ID: H 

	Viewing Direction: NA 
	Viewing Direction: NA 

	Comments: Holes in the existing streambank caused from erosion. 
	Comments: Holes in the existing streambank caused from erosion. 
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	ID: H 
	ID: H 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
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	TR
	TH
	Figure


	ID: I-1 
	ID: I-1 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
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	TH
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	ID: I-2 
	ID: I-2 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
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	TR
	TH
	Figure


	ID: J 
	ID: J 

	Viewing Direction: Downstream 
	Viewing Direction: Downstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
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	TH
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	ID: J 
	ID: J 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
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	Figure


	ID: K 
	ID: K 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
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	Photo #21 

	TR
	TH
	Figure


	ID: K 
	ID: K 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
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	Photo #22 
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	TH
	Figure


	ID: L 
	ID: L 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 

	Photo #23 
	Photo #23 

	TR
	TH
	Figure


	ID: L 
	ID: L 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 

	Photo #24 
	Photo #24 

	TR
	TH
	Figure


	ID: L 
	ID: L 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 

	Photo #25 
	Photo #25 

	TR
	TH
	Figure


	ID: L 
	ID: L 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 

	Photo #26 
	Photo #26 

	TR
	TH
	Figure


	ID: M 
	ID: M 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Large tree fallen into creek due to streambank erosion. 
	Comments: Large tree fallen into creek due to streambank erosion. 

	Photo #27 
	Photo #27 

	TR
	TH
	Figure


	ID: M 
	ID: M 

	Viewing Direction: Downstream 
	Viewing Direction: Downstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, vertical banks. 

	Photo #28 
	Photo #28 

	TR
	TH
	Figure


	ID: N 
	ID: N 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 

	Photo #29 
	Photo #29 

	Slump/Topsoil 
	Slump/Topsoil 

	ID: N 
	ID: N 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. Topsoil indicated above recently fell into river due to excessive undercutting of streambank. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. Topsoil indicated above recently fell into river due to excessive undercutting of streambank. 

	Photo #30 
	Photo #30 

	TR
	TH
	Figure


	ID: N 
	ID: N 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and fallen trees. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and fallen trees. 

	Photo #31 
	Photo #31 

	TR
	TH
	Figure


	ID: O 
	ID: O 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 

	Photo #32 
	Photo #32 

	TR
	TH
	Figure


	ID: O 
	ID: O 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and vertical banks. 

	Photo #33 
	Photo #33 

	TR
	TH
	Figure


	ID: P 
	ID: P 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and vertical banks. 

	Photo #34 
	Photo #34 

	TR
	TH
	Figure


	ID: Q 
	ID: Q 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and fallen trees. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and fallen trees. 

	Photo #35 
	Photo #35 

	TR
	TH
	Figure


	ID: R 
	ID: R 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and vertical banks. 

	Photo #36 
	Photo #36 

	TR
	TH
	Figure


	ID: S 
	ID: S 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and near vertical banks. 

	Photo #37 
	Photo #37 

	TR
	TH
	Figure


	ID: T 
	ID: T 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and near vertical banks. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, fallen trees, and near vertical banks. 
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	Photo #38 
	Photo #39 

	TR
	TH
	Figure


	ID: T 
	ID: T 
	ID: U 

	Viewing Direction: Upstream 
	Viewing Direction: Upstream 
	Viewing Direction: Upstream 

	Comments: Severe undercutting beneath tree. 
	Comments: Severe undercutting beneath tree. 
	Comments: Severe undercut with slump, vegetative overhang, bare soil, exposed tree roots, and near vertical banks. 
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	710 Commerce Drive PO Box 169 Watertown, WI 53094 
	710 Commerce Drive PO Box 169 Watertown, WI 53094 

	Figure
	Total Phosphorus Analysis 04/15/2024 
	Total Phosphorus Analysis 04/15/2024 
	Delta 3 Engineering 
	Field ID 
	Field ID 
	Field ID 
	Sample ID 
	Total P (ppm) 

	Gratiot D20-151 
	Gratiot D20-151 
	Right X-Sec1 
	807.2 

	Gratiot D20-151 
	Gratiot D20-151 
	Right X-Sec2 
	672.4 

	Gratiot D20-151 
	Gratiot D20-151 
	RX-3 
	621.2 

	Gratiot D20-151 
	Gratiot D20-151 
	RX-4 
	758.9 

	Gratiot D20-151 
	Gratiot D20-151 
	RX-5 
	669 

	Gratiot D20-151 
	Gratiot D20-151 
	RX-6 
	637.5 

	Gratiot D20-151 
	Gratiot D20-151 
	RX-7 
	721.3 

	Gratiot D20-151 
	Gratiot D20-151 
	RX-8 
	680.1 

	Gratiot D20-151 
	Gratiot D20-151 
	RX-9 
	687.6 

	Gratiot D20-151 
	Gratiot D20-151 
	RX-10 
	733.5 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-11 
	625.3 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-12 
	686.7 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-13 
	818.3 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-14 
	746.5 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-15 
	855.6 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-16 
	696.2 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-17 
	635.5 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-18 
	653 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-19 
	702.4 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-20 
	750.6 

	Gratiot D20-151 
	Gratiot D20-151 
	LX-21 
	642.1 



	BMP ID 
	B D D E E H H K K K F F 
	F G G L L L O O O 
	Figure
	Figure
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	Attachment #10 
	NRCS Excel Workbook  Estimating 'Other' Erosion Types  June 2006
	     Annual soil loss predictions for conservation planning purposes are made with current soil loss prediction technology (RUSLE2).  RUSLE2 estimates sheet, rill and interrill erosion.  Erosion that is seasonal in nature and caused by concentrated flow, however, is not predicted by RUSLE2.  
	     This workbook provides conservation planners with simple tools and processes to help estimate the amount of erosion occurring in ephemeral gullies, classic gullies and on streambank erosion sites. 
	Definitions: 
	Rill Erosion:  consists of the removal of soil by concentrated water running through little streamlets, or headcuts. Detachment in a rill occurs if the sediment in the flow is below the amount the load can transport and if the flow exceeds the soil's resistance to detachment. As detachment continues or flow increases, rills will become wider and deeper. Rills may be of any size but are usually less than four inches deep. Rills are: 
	<> generally parallel on the slope, but may converge, <> generally of uniform spacing and dimension, <> generally appear at different locations on the landscape from year to year, <> generally shorter than ephemeral cropland gullies, <> usually end at a concentrated flow channel, or an area where the slope flattens and deposition occurs, <> are on the same portion of the slope that is used to determine the length of slope (L) for RUSLE2, <> many small, but conspicuous channels running in the direction of sl
	Rill erosion is considered in the RUSLE2 calculations. 
	Ephemeral Gully Erosion:  Small erosion channels formed on crop fields as a result of concentrated flow of runoff water. These channels are routinely eliminated by tillage of the field but return following subsequent runoff events.  Ephemeral Gullies are small enough to be eliminated (temporarily) with the use of typical farm tillage equipment and they: 
	<> recur in the same area of concentrated flow each time they form, 
	<> frequently form in well-defined depressions in natural drainage ways, 
	<> are generally wider, deeper, and longer than the rills in the field, 
	Ephemeral Gullies are  calculated by the RUSLE2 program. 
	not

	Gully Erosion: Permanent gullies are formed when channel development has progressed to the point where the gully is too wide and too deep to be tilled across. These channels carry large amounts of water after rains and deposit eroded material at the foot of the gully. They disfigure landscape and make the land unfit for growing crops. Gullies: 
	<> may grow or enlarge from year to year  by head cutting and lateral enlarging, 
	<> often occur in depressions or natural drainage ways, 
	<> may begin as ephemeral gullies that were left in the field untreated, 
	<> may, over time,  become partially stabilized by grass, weeds or woody vegetation, 
	Gully erosion is not calculated by the RUSLE2 program. 
	VT NRCS -Estimating 'Other' Erosion Types (June 2006) Page 1 of 4 
	Streambank Erosion:  The wearing away of streambanks by flowing water.  The removal of soil from streambanks is typically caused by the direct action of stream flow and/or wind/wave action, typically occurring during periods of high flow.  Streambank erosion: 
	<> is a natural process that generally increases when unprotected streambanks (e.g. no woody vegetation) are subject to the actions of flowing water and ice damage. <> is a common occurrence on many Vermont river channels that are experiencing geomorphic adjustments 
	The soil loss from ephemeral gullies, gullies and streambank erosion areas can be estimated by calculating the volume of soil removed by erosion processes.  The volume of soil loss can be multiplied by the typical unit weight of the soil (based on soil texture) which is eroded.  Approximate soil unit weights are expressed below: 
	1

	Soil Texture 
	Soil Texture 
	Soil Texture 
	Estimated Dry Density lb/ft3 

	Gravel 
	Gravel 
	110 

	Sand 
	Sand 
	105 

	Loamy Sand 
	Loamy Sand 
	100 

	Sandy Loam 
	Sandy Loam 
	100 

	Fine Sandy Loam 
	Fine Sandy Loam 
	100 

	Sandy Clay Loam 
	Sandy Clay Loam 
	90 

	Silt Loam 
	Silt Loam 
	85 

	Silty Clay Loam 
	Silty Clay Loam 
	85 

	Silty Clay 
	Silty Clay 
	85 

	Clay Loam 
	Clay Loam 
	85 

	Organic
	Organic
	22 


	Procedure for estimating Ephemeral Soil Erosion: 
	The following formula will be used to calculate annual estimated ephemeral gully erosion: 
	Ephemeral Gully  X Gully Average X Gully AverageEstimated Soil Loss (Tons Xt (lbs/ft) X Occurrences per Year  = 
	Length
	 Width
	 Depth 
	  Soil Weigh
	3

	per Year) 
	2000 
	* Ephemeral gully erosion may reform multiple times per year, and under certain conditions it may not form in a given year. The voided volume which would be calculated after a runoff event is not necessarily representative of an annual rate, but is representative of only the specific event. This erosion can be calculated for individual storms and can be summed for a yearly estimate. 
	1 
	Data from published soil surveys, laboratory data, and soil interpretation record are to be used where available.  Parent materials, soil consistency, soil structure, pore space, soil texture, and coarse fragments all influence unit weight. 
	VT NRCS -Estimating 'Other' Erosion Types (June 2006) Page 2 of 4 
	Procedure for estimating Gully Soil Erosion: 
	The following formula will be used to calculate annual estimated classic gully erosion: 
	Gully  X  (Average X AverageX 0.5) X  (lbs/ft3) = Estimated Soil Loss Per Year /  Formation Years 
	Length
	 Width
	 Depth 
	Soil Weight

	2000 (Tons) 
	Procedure for estimating Streambank Soil Erosion (Direct Volume Method): 
	The following formula will be used to calculate annual estimated streambank erosion unless a field measurement procedure  is used: 
	2

	ing Bank X   Eroding Bank  X (FT/YR) X  (lb = Estimated Soil Loss Per Year 
	Length 
	Height
	  Lateral Recession Rate
	Soil Weight

	2000 (Tons) 
	** Eroding bank height is measured along the bank, not the vertical height of bank.  Example: if vertical height of an eroding streambank is 5 feet, and the bank is on a 
	 slope, the total eroding bank distance is 25 feet -- 1/2 (Base X Height). 2:1
	Figure
	***The average annual recession rate is the thickness of soil eroded from a bank surface (perpendicular to the face) in an average year. 
	Stream bank erosion sometimes presents itself as a major occurance in a given year, whereas the same bank may not erode significantly for a period of years if no major runoff events occur.  Recession rates need to be calculated as an average of years when erosion does and does not occur.  Recession rate is not calculated as the erosion occurring after a single event. 
	Use available resources to assist in the estimation of recession rate: use past and present aerial photography, old survey records, and any other information that helps to determine the bank condition at known times in the past.  When such information is lacking or insufficient, field observations and professional judgement are needed to estimate recession rates. It is often not possible to directly measure recession rates in the field.  Therefore, the following table has been included which relates recessi
	VT NRCS -Estimating 'Other' Erosion Types (June 2006) Page 3 of 4 
	Figure
	2 
	The best way to quantify streambank erosion is to measure it directly in the field.  The basic procedure in measuring streambank erosion is to survey, flag, or in some 
	way fix a “before" image of the channel you are evaluating in order to establish the baseline condition.  Changes due to erosion can then be monitored over time by going 
	back to the study area and re-measuring from the fixed reference points. Channel cross-sections can be surveyed and plotted on a periodic basis to monitor change.  Stakes or pins can be driven into channel banks flush with the surface. The amount of stake or pin exposed due to erosion is the amount of change at the streambank erosion site between your times of observation. The time required to monitor a site often precludes this method of data collection.  The Direct Volume Method can be used to estimate st
	Acknowledgements:  This Excel workbook was created as a planning tool for use by conservation planners.  The basic format and content of the tool is a compilation of various similar tools, processes and procedures employed by NRCS in several states including: Indiana, Iowa, Kansas, Maryland, Michigan, Missouri, Nebraska, Oklahoma, South Dakota and Wisconsin.  Some of the terminology in the 'Definitions' section of this Readme document closely mirrors these sources. 
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	NRCS Streambank and Irrigation Ditch Erosion Estimator  (Direct Volume Method) 
	Farmer / Cooperator Name: 
	Evaluated By: 
	Village of Gratiot Varies 

	Tract Number: 
	Evaluation Date: 
	L. Hoppman December 23, 2024 
	Field Number 
	Field Number 
	Field Number 
	Eroding Strmbnk Reach #; or Ditch Side/Bottom 
	Eroding Bank or Ditch Length (Feet) 
	Eroding Bank Height; or Ditch Bottom Width*  (Feet) 
	Area of Eroding Strmbank or Ditch (FT 2 ) 
	Lateral or Ditch Bottom Recession Rate (Estimated)   (FT / Year) 
	Estimated Volume (FT 3 ) Eroded Annually 
	Soil Texture 
	Approximate Pounds of Soil per FT 3 
	Estimated Soil Loss (Tons/Year) 
	Average Soil Total Phosphorus (ppm) 
	Estimated Phosphorus Loss (Pounds/Year) 
	Trade Ratio 
	WQT Credits 

	Stietz Property 
	Stietz Property 
	B 
	78.1 
	5.6 
	437 
	0.30 
	131 
	Silt Loam 
	85 
	6 
	807 
	9 
	2:1 
	5 

	C 
	C 
	132.9 
	5.7 
	758 
	0.40 
	303 
	Silt Loam 
	85 
	13 
	839 
	22 
	2:1 
	11 

	D 
	D 
	297.1 
	7.5 
	2,236 
	0.50 
	1,118 
	Silt Loam 
	85 
	48 
	647 
	61 
	2:1 
	31 

	E 
	E 
	228.8 
	5.3 
	1,213 
	0.50 
	606 
	Silt Loam 
	85 
	26 
	714 
	37 
	2:1 
	18 

	F 
	F 
	229.1 
	6.6 
	1,512 
	0.45 
	680 
	Silt Loam 
	85 
	29 
	710 
	41 
	2:1 
	21 

	G 
	G 
	81.8 
	3.1 
	254 
	0.40 
	101 
	Silt Loam 
	85 
	4 
	801 
	7 
	2:1 
	3 

	H 
	H 
	136.1 
	6.8 
	925 
	0.45 
	416 
	Silt Loam 
	85 
	18 
	679 
	24 
	2:1 
	12 

	I-1 
	I-1 
	60.9 
	5.6 
	341 
	0.40 
	136 
	Silt Loam 
	85 
	6 
	736 
	9 
	2:1 
	4 

	I-2 
	I-2 
	140.7 
	5.6 
	788 
	0.30 
	236 
	Silt Loam 
	85 
	10 
	749 
	15 
	2:1 
	8 

	J 
	J 
	147.6 
	5.5 
	812 
	0.50 
	406 
	Silt Loam 
	85 
	17 
	850 
	29 
	2:1 
	15 

	K 
	K 
	239.3 
	5.6 
	1,340 
	0.50 
	670 
	Silt Loam 
	85 
	28 
	700 
	40 
	2:1 
	20 

	L 
	L 
	256.7 
	6.4 
	1,643 
	0.40 
	657 
	Silt Loam 
	85 
	28 
	662 
	37 
	2:1 
	18 

	M 
	M 
	75.2 
	6.4 
	478 
	0.45 
	215 
	Silt Loam 
	85 
	9 
	620 
	11 
	2:1 
	6 

	N 
	N 
	572.8 
	6.8 
	3,872 
	0.40 
	1,549 
	Silt Loam 
	85 
	66 
	695 
	91 
	2:1 
	46 

	O 
	O 
	367.9 
	7.1 
	2,600 
	0.40 
	1,040 
	Silt Loam 
	85 
	44 
	698 
	62 
	2:1 
	31 

	P 
	P 
	149.5 
	5.2 
	777 
	0.30 
	233 
	Silt Loam 
	85 
	10 
	759 
	15 
	2:1 
	8 

	Q 
	Q 
	88.3 
	6.6 
	583 
	0.30 
	175 
	Silt Loam 
	85 
	7 
	702 
	10 
	2:1 
	5 

	R 
	R 
	159.9 
	5.8 
	927 
	0.30 
	278 
	Silt Loam 
	85 
	12 
	796 
	19 
	2:1 
	9 

	S 
	S 
	100.2 
	8.1 
	812 
	0.30 
	243 
	Silt Loam 
	85 
	10 
	655 
	14 
	2:1 
	7 

	T 
	T 
	81.9 
	6.1 
	500 
	0.40 
	200 
	Silt Loam 
	85 
	8 
	620 
	11 
	2:1 
	5 

	U 
	U 
	67.6 
	7.1 
	480 
	0.40 
	192 
	Silt Loam 
	85 
	8 
	699 
	11 
	2:1 
	6 

	TR
	TOTAL 
	9,585 
	407 
	575 
	289 


	Streambank or Ditch Erosion Calculation Formula: 
	Eroding Bank/Ditch Length X Eroding Bank Ht or Ditch Bottom Width X Lateral or Ditch Bottom Recession Rate (FT/YR)  X   Soil Weight (lbs/ft)       Estimated Soil Loss = Per Year (Tons) 
	3

	2000
	       Estimated Phosphorus Loss Soil Total Phosphorus (ppm) X 10^-6 X Estimated Soil Loss (Tons/Year) X 2000 Pounds/Ton = Per Year (Pounds) 
	VT NRCS Streambank Erosion Estimator (June 2006) 
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	Attachment #1 
	Water Quality Trading Operation and Maintenance Plan 
	Water Quality Trading Operation and Maintenance Plan 
	Introduction: 
	The Water Quality Trading (WQT) Operation and Maintenance (O&M) Plan is meant to be a working document and should be updated as new trading practices are implemented. Currently, the Operation and Maintenance Plan revolves around the Best Management Practice (BMP) construction along a stream/river. The attached BMP Inspection Form should be completed during annual inspections of BMPs and following major storm events. Inspection forms shall be retained for at least five (5) years to ensure compliance with the
	Publicly Owned BMP: 
	Village representative to complete inspection form annually and following major storm events. The form will then be provided to the Maintenance Supervisor following inspection. The Village will address maintenance issues identified during inspection within 30 days. Substantial maintenance issues may require an extended timeframe for generation of plans, specifications, and a public bid process to perform the work. Inspections and O&M activities shall be reported in the annual WQT Report sent to the DNR.  
	Privately Owned BMP: 
	Village representative to complete inspection form annually and following major storm events. The form will then be provided to the Maintenance Supervisor following inspection. The Village will address maintenance issues identified during inspection within 30 days. Substantial maintenance issues may require an extended timeframe for generation of plans, specifications, and a public bid process to perform the work. Maintenance expenses will be incurred by either by the Village or Private Property Owner depen
	Quality Assurance: 
	Riprap gradation and composition shall be provided for each source of material. Streambank shaping and riprap shall be installed per the Lafayette County Land Conservation Department and NRCS Standards. Contractors to supply rock that is approved by the NRCS and meets criteria in Wisconsin Construction Spec.9. 
	Installation: 
	 
	 
	 
	Staking provided by the Engineer. 

	 
	 
	Do not place riprap over frozen or spongy subgrade surfaces. 

	 
	 
	Place riprap as indicated on Construction Plans. Do not dump rip-rap over the bank.  

	 
	 
	Blend riprap with existing bank. 

	 
	 
	Spread soil out in a layer of less than 4” and seed down. Do not spread soil in wetlands. 

	 
	 
	All disturbed areas and soil must be seeded and mulched. 

	 
	 
	Install habitat structures per Plans and Specifications. 


	Practice Registration: 
	The purpose of the “Water Quality Trading Management Practice Registration” form is to report to DNR 
	that a management practice identified in the trading plan has been properly installed and is established and effective. This information will be used to track implementation progress, verify compliance and perform audits, as necessary. A registration form should be submitted for every management practice that 
	that a management practice identified in the trading plan has been properly installed and is established and effective. This information will be used to track implementation progress, verify compliance and perform audits, as necessary. A registration form should be submitted for every management practice that 
	has been identified in the trading plan. If practices are established prior to trading plan submittal, registration forms may be submitted with the trading plan. Otherwise, registration forms should be submitted during the permit term as practices become effective or with the annual report. A blank Water Quality Trading Management Practice Registration Form 3400-207 is attached and should be submitted following implementation of the trading practice. 

	Tracking Procedures: 
	The Village will track credits used monthly. The Village will report credit usage to the DNR on a monthly basis in the Discharge Monitoring Reports (DMRs). The annual report will summarize the 12 months of credit usage and credit generation. The Village will report to DNR any concern that they have that may result in a need to modify the trade agreement and/or this trade plan. For example, a need to generate additional credits based on discharge. 
	Inspections/Maintenance Considerations: 
	 A BMP Inspection Form is attached. 
	o 
	o 
	o 
	ID: As noted on Construction Plans 

	o 
	o 
	Condition of BMP: Excellent; Good; Fair; or Poor 

	o 
	o 
	Required Maintenance: Provide a description of maintenance required for the BMP. 

	o 
	o 
	Maintenance Estimate: Provide an estimate for how long the maintenance will take to complete or a dollar value for completion. This will help determine if the Village will perform the work or if the Village will hire another entity to perform the work. 

	o 
	o 
	Date Completed: Following completion of the required maintenance, input the date of completion. 

	o 
	o 
	Comments: Provide the required maintenance activity along with any other useful information. If the cell provided is not large enough for Comments, write “See Back of Sheet” and provide comments on the reverse side of the Form. 

	o 
	o 
	Photos Taken: The inspector shall take photographic evidence to represent and archive the condition of each BMP. 


	 Following installation, inspect the disturbed areas closely over the next few months to ensure that seeding grows. 
	o The swamp white oaks shall be monitored with the monthly BMP inspections.  In the event of a swamp white oak which has been planted as part of this WQT Plan falls over, dies, or has been removed for any reason will need to be replaced immediately. 
	 BMPs may settle or shift especially after flooding events or freeze/thaw. 
	 May need to control weed and brush growth. 
	 Inspect stabilized areas as needed. 
	 At a minimum, inspect after major storm events. 
	 If a BMP has been damaged, repair it promptly to prevent a progressive failure. 
	 If repairs are needed repeatedly at a location, evaluate the site to determine if the original design 
	conditions have changed.   
	Routine Maintenance Items that can be performed by Village: 
	 Evaluate BMP condition 
	o Reconstruct/replace BMPs that have settled, shifted, or washed out.  Manage Vegetation 
	o 
	o 
	o 
	Remove invasive/noxious plants. 

	o 
	o 
	Reseed areas as necessary. 


	 Manage Garbage 
	o Remove garbage and other debris that could otherwise impair the streambank stability. 
	Monthly Certification: 
	Each month, the Village will certify that the BMPs are maintained and operating in a manner consistent with this Water Quality Trading Plan or provide a statement noting noncompliance with this Plan. The monthly Discharge Monitoring Report (DMR) will include the following statement as a certification of compliance when the Credit Generating Practice is operating in a manner consistent with the Plan: 
	“I certify that to the best of my knowledge that the management practices identified in the 
	approved water quality trading plan as the source of phosphorus credits is installed, 
	established and properly maintained.” 
	Annual Inspection: 
	An annual inspection of the BMPs will be performed by a licensed Professional Engineer to ensure that the BMPs are functioning as intended in order to meet the requirements of the WQT Plan. 
	Noncompliance: 
	The Village will notify DNR by telephone call to DNR’s regional wastewater compliance engineer within 24 hours or next business day of becoming aware that phosphorus credits used or intended for use by Village are not being generated as outlined in this Water Quality Trading Plan. 
	The Village will submit a written notification within five days after the Village recognizes that the phosphorus credits are not being generated as outlined in the Trading Plan. DNR may waive the requirement for submittal for a written notice within five days and instruct the Village to submit the written notice with the next regularly scheduled monitoring report required by Village’s WPDES Permit. 
	The written notification should include: 
	 Description of noncompliance and cause. 
	 Period of noncompliance including dates and times. 
	 Schedule for attaining compliance including time and steps toward compliance. 
	 Plan to prevent reoccurrence of the noncompliance. 
	Notification of Trade Agreement Termination: 
	If a trade agreement or the trading plan needs to be terminated during the permit term, the permittee should submit a Notice of Termination to the wastewater engineer/specialist to inform DNR of the termination. DNR staff should use this information to determine if a permit modification is required due to the termination, the termination will result in non-compliance, or other permit actions are required due to the termination. When credits are reduced or eliminated for any reason, the permittee is still re
	Figure
	Figure
	Figure
	Streambank BMP Inspection Form 
	Date & Time: 
	Date & Time: 
	Date & Time: 

	Inspector/Title: 
	Inspector/Title: 

	Weather: 
	Weather: 

	Reason for Inspection: 
	Reason for Inspection: 
	Monthly Precipitation Event Annual P.E. Other : 
	ExtraCharSpan
	ExtraCharSpan
	ExtraCharSpan


	Last Inspection Photos Date*: 
	Last Inspection Photos Date*: 


	* inspection photos should be taken annually at minimum 
	ID 
	ID 
	ID 
	Vegetative Condition 
	Structural Condition 
	Bed Log and/or Tree Condition 
	Required Maintenance 
	Maintenance Estimate (Time and/or Cost) 
	Date Maintenance Completed 
	Comments 


	Photos Taken?   Yes  ☐ No 
	Figure
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	DIGGERS HOTLINE IS OPEN:
	24 HOURS A DAY,7 DAYS A WEEK, 365 DAYS A YEAR!
	TO NOTIFY DIGGERS HOTLINE OF YOU INTENT TO DIGCALL:
	MILWAUKEE AREA: (414) 259-1181
	TOLL FREE: (800) 242-8511
	HEARING IMPAIRED (TDD) (800) 542-2289 
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