
For the best experience, open this PDF portfolio in
 
Acrobat X or Adobe Reader X, or later.
 

Get Adobe Reader Now! 

http://www.adobe.com/go/reader













Form Revised 3/26/2013  Page 1 


 


  Facility Specific Mercury Variance Data Sheet 


 


Directions:  Please complete this form electronically.  Record information in the space provided.  Select 


checkboxes by double clicking on them.  Do not delete or alter any fields.  For citations, include page number 


and section if applicable.  Please ensure that all data requested are included and as complete as possible.  


Attach additional sheets if needed. 


Section I: General Information 
A. Name of Permittee: City of Hudson 


B. Facility Name: Hudson Wastewater Treatment Facility 


C. Submitted by: Wisconsin Department of Natural Resources 


D. State: Wisconsin Substance: Mercury Date completed:  June 21, 2022 


E. Permit #: WI-0024279-10-0 WQSTS #: (EPA USE ONLY) 


F. Duration of Variance Start Date: August 1, 2022 End Date: June 30, 2027 


G. Date of Variance Application:  February 22, 2022 


H. Is this permit a:  First time submittal for variance  


 Renewal of a previous submittal for variance (Complete Section X) 


I. Description of proposed variance: 


The permittee has applied for a variance from the water quality standard for mercury based on the wildlife 


criterion of 1.3 ng/L to an interim limit of 6.8 ng/L. The permittee has submitted an application for an alternative 


mercury effluent limitation (AMEL). The application included a pollutant minimization program (PMP) plan for 


mercury as required under s. NR 106.145(8), Wis. Adm. Code.  


 


The permittee was granted a variance from the water quality standard for mercury for permit reissuance -08 


(effective September 1, 2010) with an interim limit of 22 ng/L. However, for the current permit term, reissuance 


-09 (effective August 1, 2017), the permit included 6.8 ng/L interim limit, a 5-year compliance schedule that 


required continued implementation of the permittee’s mercury PMP plan, and compliance with the mercury 


WQBEL of 1.3 ng/L by June 30, 2022. This limit was unattainable within the 5-year time frame and the 


permittee has applied for a mercury variance for this permit reissuance (-10). 


 


Citation: An alternative mercury effluent limitation under s. NR 106.145, Wis. Adm. Code represents a variance 


to water quality standards authorized by s. 283.15, Wis. Stats. 


J. List of all who assisted in the compilation of data for this form  


Name Email Phone Contribution 


Phillip Spranger phillip.spranger@wisconsin.gov 608-516-3700 Permit Drafter Portions 


Wale Adesanwo adebowale.adesanwo@wisconsin.gov 715-864-2914 Compliance Staff Portions 


Benjamin Hartenbower benjamin.hartenbower@wisconsin.gov 715-225-4705 Parts II D-H and J 


    
 


Section II: Criteria and Variance Information 


A. Water Quality Standard from which variance is sought: 1.3 ng/L Wildlife Criterion 


B. List other criteria likely to be affected by variance: 1.5 ng/L Human Threshold Criterion 


C. Source of Substance: Dental Facilities, Medical Facilities, Academic and Industrial sectors. 


D. Ambient Substance Concentration: 1.48 ng/L  Measured  Estimated 


 Default  Unknown 


E. If measured or estimated, what was the basis? Include citation.  


Background mercury sample from the St. Croix River at St. Croix Falls 


F. Average effluent discharge rate: 1.50 MGD Maximum effluent discharge rate:2.88 MGD (2019) 


G. Effluent Substance Concentration: 1-day P99 = 8.2 ng/L 


30-day P99 = 3.8 ng/L 


Avg. = 3.1 ng/L 


(11/08/2017 to 09/14/2021) 


 Measured 


 Default 


 Estimated 


 Unknown 
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H. If measured or estimated, what was the basis? Include Citation. Effluent sampling of mercury for 16 results 


taken from 11/08/2017 to 09/14/2021 


I. Type of HAC:  Type 1: HAC reflects waterbody/receiving water conditions  


 Type 2: HAC reflects achievable effluent conditions 


 Type 3: HAC reflects current effluent conditions 


J. Statement of HAC: The Department has determined the highest attainable condition of the receiving water is 


achieved through the application of the variance limit in the permit, combined with a permit requirement that 


the permittee implement its Mercury PMP.  Thus, the HAC at commencement of this variance is 6.8 ng/L, 


which reflects the greatest mercury reduction achievable with the current treatment processes, in conjunction 


with the implementation of the permittee’s Mercury PMP.  The current effluent condition is reflective of on-site 


optimization measure that have already occurred. This HAC determination is based on the economic feasibility 


of available compliance options for the Hudson Wastewater Treatment Facility at this time (see Economic 


Section below). The permittee may seek to renew this variance in the subsequent reissuance of this permit; the 


Department will reevaluate the HAC in its review of such a request.  A subsequent HAC cannot be defined as 


less stringent than this HAC. 


K. Variance Limit: 6.8 ng/L (daily maximum) current interim limit 


L. Level currently achievable (LCA): 8.2 ng/L (daily maximum) which is equal to the 1-day P99 of reported 


effluent data from 11/08/2017 to 09/14/2021 


 


M. What data were used to calculate the LCA, and how was the LCA derived? (Immediate compliance with 


LCA is required.)  


Section NR 106.145(5), Wis. Adm. Code, specifies that an alternative limitation shall equal the 1-day P99 of the 


effluent data, and shall be expressed as a daily maximum concentration. 1-day P99 for mercury in the effluent 


for 16 results taken from 11/08/2017 to 09/14/2021 is 8.2 ng/L 


Citation: s. NR 106.145(5), Wis. Adm. Code. 


N. Explain the basis used to determine the variance limit (which must be ≤ LCA). Include citation. 


The limit is established in accordance with s. NR 106.145(5), Wis. Adm. Code with the variance limit = 1 Day 


P99. However, an alternative effluent limit for mercury may not be set greater than a previously established 


alternative mercury effluent limit. The daily maximum limit in the current permit is 6.8 ng/L. 


O. Select all factors applicable as the basis for the variance 


provided under 40 CFR 131.10(g). Summarize justification 


below: 


 1   2    3    4    5    6  


Section NR 106.145(1), Wis. Adm. Code, outlines several findings that justify variances for mercury.  The 


Department intended that this provision be generally applicable to all dischargers of mercury, which produce 


large volumes of effluent with already extremely low mercury concentrations.  The Department considers 


treating to produce effluent at concentrations to meet the limit to be technically and economically infeasible. 


 


Citation: Assessing the Economic Impacts of the Proposed Ohio EPA Water Rules on the Ohio Economy, 


April 24, 1997, Ohio Environmental Protection Agency, Division of Surface Water and Foster Wheeler 


Environmental Corporation and DRI/McGraw-Hill in support of Amended and New Rules in OAC Chapters 


3745-1, -2, and -33. 


Section III: Location Information 


A. Counties in which water quality is potentially impacted: Saint Croix and Pierce Counties 


B. Receiving waterbody at discharge point: Saint Croix River  


C. Flows into which stream/river? Mississippi River How many miles downstream?  20 miles 


D. Coordinates of discharge point (UTM or Lat/Long): Lat: 44.96607º N / Lon: 92.76024º W 


E. What are the designated uses associated with this waterbody? 


Fish and Aquatic Life, Warmwater Sport Fish, Public Water Supply, Exceptional Resource Water 


 


F. What is the distance from the point of discharge to the point downstream where the concentration of the 


substance falls to less than or equal to the chronic criterion of the substance for aquatic life protection? 


Ambient mercury concentrations in surface water resulting from the variance will be substantially less than 
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levels that result in direct toxicity to aquatic organisms.  EPA’s current chronic aquatic life criterion for mercury 


is 0.9081 μg/L, which is approximately three orders of magnitude greater than the wildlife criteria (0.0013 


µg/L). Wisconsin’s criteria are 0.44 μg/L and 0.83 μg/L for chronic and acute toxicity, respectively.  


G. Provide the equation used to calculate that distance. See above. 


H. Identify all other variance permittees for the same substance which discharge to the same stream, river, 


or waterbody in a location where the effects of the combined variances would have an additive effect on 


the waterbody: There are no other WWTFs discharging to the Saint Croix River with mercury variances. 


Permit Number Facility Name Facility Location Variance Limit [µg/L] 


N/A    


    


    
 


Please attach a map, photographs, or a simple schematic showing the location of the discharge point as 


well as all variances for the substance currently draining to this waterbody on a separate sheet 


I. Is the receiving waterbody on the CWA 303(d) list? If yes, please list 


the impairments below. 


 Yes      No     Unknown 


 


 


River Mile Pollutant Impairment 


0 – 135 PCB Fish Consumption 


0 – 24 Total Phosphorus Eutrophication, Excess Algae 


Growth 


Section IV: Pretreatment (complete this section only for POTWs with DNR-Approved Pretreatment 


Programs. See w:\Variances\Templates and Guidance\Pretreatment Programs.docx) 


A. Are there any industrial users contributing mercury to the POTW? If so, please list. 


N/A – The Hudson Wastewater Treatment Plant has a design flow less than 5 MGD and is therefore not 


required to implement an industrial pretreatment program. 


B. Are all industrial users in compliance with local pretreatment limits for mercury? If not, please include a 


list of industrial users that are not complying with local limits and include any relevant correspondence 


between the POTW and the industry (NOVs, industrial SRM updates and timeframe, etc)   


N/A 


C. When were local pretreatment limits for mercury last calculated?  


N/A 


D. Please provide information on specific SRM activities that will be implemented during the permit term to 


reduce the industry’s discharge of the variance pollutant to the POTW 


N/A – no significant industrial users, but efforts to address Hg discharges from non-significant industrial users 


are detailed in section IX. 


Section V: Public Notice 


A. Has a public notice been given for this proposed variance?   Yes      No   


B. If yes, was a public hearing held as well?    Yes      No     N/A 


C. What type of notice was given?  


        Notice of variance included in notice for permit  Separate notice of variance 


 


D. Date of public notice: April 7, 2022 Date of hearing: May 24, 2022 


E. Were comments received from the public in regards to this notice or 


hearing? (Please see Notice of Final Determination for public comments 


– None related to Mercury Variance)  


 Yes      No   


Section VI: Human Health 


A. Is the receiving water designated as a Public Water Supply?   Yes      No   


B. Applicable criteria affected by variance:  1.5 ng/L Human Threshold Criterion 


C. Identify any expected impacts that the variance may have upon human health, and include any citations: 


• The proposed variance will not adversely affect human health directly through the drinking water.  


• Wisconsin’s fish consumption advisory program is designed to mitigate the effect of any ambient mercury 


concentration above the 1.5 ng/L water quality criterion for the protection of the fish-consuming human 
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population by providing advice to the public to guide them on the amount of fish that may be consumed 


safely.   


• Given the lack of wastewater treatment technologies capable of reducing mercury concentrations to achieve 


a 1.3 ng/L effluent limit, granting a variance in this situation is consistent with protecting the public health, 


safety and welfare because of the substantial public health and safety benefits of providing wastewater 


treatment, the continued commitment towards further mercury pollutant minimization, the Wisconsin fish 


advisory program, and the limited impact of the elevated effluent concentrations given the background 


mercury concentrations. 


• DNR’s findings suggest that Hg in walleye from Wisconsin lakes changed in the range of 0.5 to 0.8% per 


year depending on geographical position in the state during the period of 1982–2005. These trends may 


reflect geographically differing temporal trends in the amount of Hg deposited to Wisconsin lakes. 


However, long-term changes in other factors, such as water chemistry, fish growth rates, and lake levels, 


known to impact Hg bioavailability and accumulation may also be important. (Temporal trends of mercury 


concentrations in Wisconsin walleye (Sander vitreus), 1982–2005, Paul W. Rasmussen, Candy S. Schrank, 


Patrick A. Campfield. Ecotoxicology (2007) 16:541–550) 


Section VII: Aquatic Life and Environmental Impact 


A. Aquatic life use designation of receiving water: Warmwater Sport Fish 


B. Applicable criteria affected by variance:  1.3 ng/L Wildlife Criterion 


C. Identify any environmental impacts to aquatic life expected to occur with this variance, and include any 


citations: 


Not Likely to Adversely Affect 


• Ambient mercury concentrations resulting from the variance will be substantially less than levels that 


result in direct toxicity to aquatic organisms.  EPA’s current chronic aquatic life criterion for mercury 


is 0.9081 μg/L, which is approximately three orders of magnitude greater than the wildlife criteria 


(0.0013 µg/L). Wisconsin’s criteria are 0.44 μg/L and 0.83 μg/L for chronic and acute toxicity, 


respectively. 


o Hine’s emerald dragonfly (Somatochlora hineana, endangered) 


o Higgins' Eye mussel (Lampsilis higgnsii, endangered) 


o Winged Mapleleaf mussel (Quadrula fragosa, endangered) 


o Spectaclecase (Cumberlandia monodonta, threatened) 


o Sheepnose (Plethobasus cyphyus, threatened) 


  


• Low trophic level prey where mercury in prey is unlikely to accumulate to toxic levels in the organism. 


o Piping plover (Charadrius melodus, endangered) 


o Eastern massasauga rattlesnake (Sistrurus catenatus catenatus, threatened) 


 


May Affect, Not Likely to Adversely Affect 


• Bald eagle (Haliaeetus leucocephalus, Delisted due to Recovery)  


Bald eagles consume fish and waterfowl from surface waters, which puts them at risk of exposure to toxic levels of 


mercury due to bioaccumulation of mercury in their prey organisms.  However, despite the potential for exposure, 


ambient surface water data show that in recent decades, mercury levels have not increased and bald eagle 


populations have continued to grow.  This indicates that current ambient concentrations of mercury and mercury 


concentrations in prey organisms do not appear to be limiting recovery of bald eagle populations in Wisconsin.  


Although this variance will allow permitted dischargers additional time to identify and control sources of mercury in 


their discharges, the pollutant minimization component of the variances should result in a net reduction in the 


amount of mercury discharged to Wisconsin surface waters from permitted point sources, further reducing any risk 


to bald eagles.  In addition, the pollutant minimization programs encourage other pollution prevention efforts, which 


has a beneficial indirect effect of reducing the use and production of products and processes that use or contribute 


mercury to the environment.  These efforts will also benefit bald eagles. 


D. List any Endangered or Threatened species known or likely to occur within the affected area, and include 


any citations:  


Because mercury is pervasive, persistent and bio accumulating in the environment we considered all species listed 


for the entire state of Wisconsin. The following is Federally Endangered, Threatened, Proposed, and Candidate 


Species in Wisconsin from U.S. Fish and Wildlife Service, Region 3, April 2015 


MAMMALS 
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Canada lynx (T) 


Gray wolf (E) 


Northern long-eared bat (T) 


BIRDS 


Piping plover (E and CH) 


Red Knot (T) 


Whooping crane - (NEP) 


REPTILE 


Eastern massasauga rattlesnake (T) 


INSECTS 


Hine’s emerald dragonfly (E) 


Karner blue butterfly (E) 


Poweshiek skipperling (E and PCH) 


Rusty patched bumble bee (E) 


CLAMS (Freshwater mussels, Unionids) 


Higgins’ eye pearlymussel (E) 


Sheepnose mussel (E) 


Snuffbox mussel (E) 


Spectaclecase mussel (E) 


Winged mapleleaf mussel (E) 


SNAILS 


Iowa Pleistocene snail (E) 


 


Citation: U.S. Fish & Wildlife Service – Environmental Conservation Online System 


(http://www.fws.gov/endangered/) and National Heritage Index (http://dnr.wi.gov/topic/nhi/) 


Section VIII: Economic Impact and Feasibility 


A. Describe the permittee’s current pollutant control technologies in the treatment process: 


The City of Hudson owns and operates a wastewater treatment facility that treats wastewater from the City of 


Hudson and the Village of North Hudson. Wastewater influent from the collection system enters a Parshall 


flume followed by fine screening, vortex grit removal, anoxic basins for biological phosphorus removal, 


activated sludge aeration with chemical (alum) addition for back-up phosphorus removal, final clarification and 


finally through a UV chamber for seasonal disinfection prior to discharge to the St. Croix River. Sludge is 


thickened with dissolved air flotation (DAF) and digested anaerobically. All sludge is hauled to the West 


Central Wisconsin Biosolids Facility for treatment and reuse. The annual average design flow is 2.2 million 


gallons per day (MGD) and the actual annual average flow over the past five years was 1.50 MGD. The facility 


accepts domestic and non-domestic wastewater, and landfill leachate for treatment. A Parshall Flume, a fine 


screen in a new pretreatment building, and a UV Chamber are operational changes that have occurred during the 


last issuance. 


B. What modifications would be necessary to comply with the current limits? Include any citations. 


The Department did not evaluate what actions or modifications or other changes would be needed to meet limits 


based on the water quality standard. As discussed below, the Department considers treating to produce effluent 


at concentrations to meet the limit to be technically and economically infeasible.   


 


Citation: Assessing the Economic Impacts of the Proposed Ohio EPA Water Rules on the Ohio Economy, 


April 24, 1997, Ohio Environmental Protection Agency, Division of Surface Water and Foster Wheeler 


Environmental Corporation and DRI/McGraw-Hill in support of Amended and New Rules in OAC Chapters 


3745-1, -2, and -33. 


C. Identify any expected environmental impacts that would result from further treatment, and include any 


citations: 


See above. 


D. Is it technically and economically feasible for this permittee to modify 


the treatment process to reduce the level of the substance in the  


 Yes      No     Unknown 


discharge?  


The Department considers treating to produce effluent at concentrations to meet the limit to be technically and 


economically infeasible. 
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Citation: Assessing the Economic Impacts of the Proposed Ohio EPA Water Rules on the Ohio Economy, April 24, 


1997, Ohio Environmental Protection Agency, Division of Surface Water and Foster Wheeler Environmental 


Corporation and DRI/McGraw-Hill in support of Amended and New Rules in OAC Chapters 3745-1, -2, and -33. 


E. If treatment is possible, is it possible to comply with the limits on the 


substance?  


 Yes      No     Unknown 


F. If yes, what prevents this from being done? Include any citations. 


See above. 


G. List any alternatives to current practices that have been considered, and why they have been rejected as a 


course of action, including any citations: 


Since the Department considers treating to produce effluent at concentrations to meet the limit to be technically 


and economically infeasible the implementation of a mercury PMP is the environmentally preferable approach 


to reducing mercury concentrations in the effluent. 


Section IX: Compliance with Water Quality Standards 


A. Describe all activities that have been, and are being, conducted to reduce the discharge of the substance 


into the receiving stream. This may include existing treatments and controls, consumer education, 


promising centralized or remote treatment technologies, planned research, etc. Include any citations. 


The permittee continues to focus on mercury source reduction at dental, medical and educational sectors, and 


industrial facilities in its service area and continues to survey these potential sources to assure that best 


management practices (BMPs) for reducing mercury discharges to the sanitary sewer system are being 


implemented. Residential participation in mercury recycling through annual St. Croix County Clean Sweep 


events is encouraged. All mercury containing products at City facilities are properly disposed of through E-


Cycling.  


 


In an effort to further reduce mercury levels in the influent to the plant one third of the sewers in the collection 


system are flushed annually. All tanks at the treatment plant are being cleaned out and sludge build-up is 


removed. Major sewers and pipes in the collection system near the treatment plant are being replaced. These 


activities are intended to remove buildup of mercury in the conveyance system that may have accumulated over 


time. The existing secondary treatment system is being optimized to improve overall treatment efficiency, 


which may also help reduce mercury in the plants effluent. 


 


B. Describe all actions that the permit requires the permittee to complete during the variance period to 


ensure reasonable progress towards attainment of the water quality standard. Include any citations. 


1) Monitor influent, effluent, and field blanks for mercury quarterly throughout the permit term. 


2) Maintain mercury effluent concentrations at or below the interim limitation of 6.8 ng/L. 


3) Implement the City of Hudson Mercury Pollutant Minimization Program Plan (Revision March 17, 2022). 
 


Activities included in the City of Hudson’s mercury pollutant minimization program (PMP) plan include: 
 


• Maintain current inventories of known potential sources of mercury in the city such as medical, dental 


and educational facilities and identify new sources in these sectors. 


• Periodic site visits and contacts at least once a year with the sectors above to verify that all best 


management practices are being implemented and that “no mercury” policies are in place. 


• Maintain contact with the industries in the city (United Gear, Saint Croix Gear, Phillips Plastics, GEA 


Process Engineering Inc., and Empire Manufacturing) to verify that best management practices for 


mercury management are followed. 


• Publicize St. Croix County Clean Sweep events (through social media, newspaper, radio, local TV) to 


encourage the public to participate and properly recycle or dispose of mercury containing products. 


• Remove mercury buildup in the collection system through pipe rehabilitation projects and sewer 


flushing 1/3 of the collection system annually.  


• Sample key locations within the sewer collection system, such as lift stations and gravity interceptors, 


for mercury to identify locations in the city that may be contributing elevated levels of mercury. 


• If monitoring identifies areas in the city that contribute elevated concentrations of mercury, attempt to 


identify and contact potential unknown sources of mercury in those areas and, as necessary, conduct 


additional collection system monitoring to further pinpoint the source. 


• Contact or visit the source(s). 
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• Implement plan to work with identified sources of mercury to reduce and or eliminate the use of 


mercury containing products or other mercury sources. 


 


Section X: Compliance with Previous Permit (Variance Reissuances Only) 


A. Date of previous submittal: January 13, 2010 Date of EPA Approval: N/A 


B. Previous Permit #:  WI-0024279-09-0 Previous WQSTS #:  (EPA USE ONLY) 


Note: Hudson was granted a mercury 


variance for permit reissuance -08. 


However, the previous permit 


(reissuance –09) included a 5-year 


compliance schedule that required 


compliance with the mercury WQBEL 


by June 30, 2022. 


C. Effluent substance concentration: 


 


 


 


 


 


 


 


3.8 ng/L (30-day 


P99 2017 – 2021) 


Variance Limit:  N/A – Interim limit of 6.8 


ng/L with compliance 


schedule. 


D. Target Value(s): N/A Achieved?  Yes      No     Partial 


E. For renewals, list previous steps that were to be completed.  Show whether these steps have been 


completed in compliance with the terms of the previous variance permit.  Attach additional sheets if 


necessary. 


NOTE: The actions listed below were performed as part of the previous permit’s compliance schedule actions. 


PMP Actions Condition of Previous Permit Compliance  


Maintain mercury effluent concentrations at or 


below interim limit of 6.8 ng/L 


 Yes      No 


Implement mercury PMP Plan  Yes      No 


Submit annual progress reports (2018 through 2022)  Yes      No 


  Yes      No 
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Hudson Modified Fact Sheet 
General Information 


Permit Number:  WI-0024279-10-01 


Permittee Name: City of Hudson 


Address: 505 3rd Street 


 City/State/Zip: Hudson WI 54016 


Discharge Location: Surface water discharge from treatment facility located at 329 Front Street, Hudson, WI via 
Outfall 001 located at Lat: 44.96607º N / Lon: 92.76024º W and seepage cells and absorption 
ponds located in Sections 13, 30, 31 and 32 in T29N, R19W, all in the Town of Hudson in St. 
Croix County. 


Receiving Water: The St. Croix River in the Willow River Watershed and the Groundwater of the Willow River 
and Lake St. Croix Watersheds all in the St. Croix River Basin located in St. Croix County. 


Stream Flow (Q7,10): 1,100 cfs 


Stream 
Classification: 


Warm Water Sport Fish Community, Exceptional Resource Water, Public Water Supply 


Design Flow 2.2 MGD Annual Average  


Significant Industrial 
Loading? 


No, although there are a number of categorical industrial users (United Gear, Saint Croix Gear, 
Phillips Plastics, GEA Process Engineering Inc., and Empire Manufacturing), none are 
considered “significant” because they do not contribute an average of 25,000 gallons per day or 
more of wastewater, or a process waste stream that makes up 5% or more of the average dry 
weather hydraulic or organic capacity of the treatment plant. 


Operator at Proper 
Grade? 


Yes. Hudson needs to have at least one operator certified at the Advanced Level in the following 
subclasses: A1 – Suspended Growth Processes; B – Solids Separation; C – Biological 
Solids/Sludges; D – Disinfection; L – Laboratory; P – Total Phosphorus; and SS- Sanitary 
Sewage Collection System. Two of Hudson’s operators are certified at the advanced level in all 
subclasses, and one is certified in all subclasses except L. At least one operator will need to 
obtain subclass SS certification by the end of this permit term. 


Approved 
Pretreatment 
Program? 


N/A   


 


 


Facility Description 
The City of Hudson owns and operates a wastewater treatment facility that treats wastewater from the city of Hudson 
and the Village of North Hudson. Wastewater influent from the collection system enters a Parshall flume followed 
by fine screening, vortex grit removal, anoxic basins for biological phosphorus removal, activated sludge aeration 
with chemical (alum) addition for back-up phosphorus removal, final clarification and finally through a UV chamber 
for seasonal disinfection prior to discharge to the St. Croix River. Sludge is thickened with dissolved air flotation 
(DAF) and digested anaerobically. All sludge is hauled to the West Central Wisconsin Biosolids Facility for 
treatment and reuse. The annual average design flow is 2.2 million gallons per day (MGD) and the actual annual 
average flow in 2023 was 1.3 MGD. The facility accepts domestic and non-domestic wastewater, and landfill 
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leachate for treatment. A Parshall Flume, a fine screen in a new pretreatment building, and a UV Chamber are 
operational changes that have occurred during the last issuance. 
Changes in permit modification: The Department has determined that sampling of the filter backwash well water for 
iron and manganese prior to discharge back to groundwater via the seepage basins and seepages ponds is no longer 
necessary, therefore the requirement has been removed from the permit. Additionally, it was discovered that filter 
backwash from groundwater well #9 does not discharge to the same seepage cell as groundwater well #8, as originally 
believed when the permit was reissued in 2022. Therefore, this permit modification separates out the discharge from well 
#9 to its own sample point, Outfall 009, for recording of flow volume discharged 


. Note: significant changes per this modification are shaded in grey in this fact sheet. 


 


Substantial Compliance Determination 


Enforcement During Last Permit: A Notice of Noncompliance (NON) letter was sent for a Sanitary Sewer Overflow 
(SSO). The SSO occurred due to an external party’s construction activities. The facility has completed all previously 
required actions as part of the enforcement process.  


After a desk top review and compliance inspection on July 28, 2021, of discharge monitoring reports, CMARs, land 
application reports, compliance schedule items, and a site visit on March 17, 2021, this facility has been found to be in 
substantial compliance with their current permit. 


 


Sample Point Designation 


Sample 
Point 
Number 


Discharge Flow, Units, and 
Averaging Period 


Sample Point Location, WasteType/sample Contents and Treatment 
Description (as applicable) 


701 1.34 MGD (2023) Representative influent samples shall be collected after the fine screens. 


106 N/A 


Mercury Field Blank 


The field blank shall be collected using standard handling procedures 
every day that influent and effluent mercury samples are taken.   


001 1.30 MGD (2023) Representative effluent samples shall be collected after UV disinfection 
and prior to discharge to the St. Croix River.  


002 362 dry US Tons (2023) As long as sludge is shipped to the West Central Wisconsin Biosolids 
Facility (WCWBF) for disposal, representative sludge grab samples shall 
be collected once per year and monitored for List 1 parameters and 
radium-226.  Sludge samples shall be collected prior to hauling and test 
results shall be reported on Form 3400-49 “Waste Characteristics Report”. 
Hauled sludge reports shall be submitted on Form 3400-52 “Other 
Methods of Disposal or Distribution Report” following each year that 
sludge is hauled. 


004 0.02 MGD (2023) This discharge is filter backwash from well #3 at the drinking water 
treatment plant, discharged to the combined storm sewer pond and located 
at the SE ¼ SW ¼, Section 30, T29N R19W, Town of Hudson. 


005 0.02 MGD (2023) This discharge is filter backwash from well #5 at the drinking water 
treatment plant, discharged to the combined storm sewer pond located at 
the NW ¼ SE ¼, Section 13, T29N R19W, Town of Hudson. 







Page 3 of 16 


Sample Point Designation 


Sample 
Point 
Number 


Discharge Flow, Units, and 
Averaging Period 


Sample Point Location, WasteType/sample Contents and Treatment 
Description (as applicable) 


006 0.05 MGD (2023) This discharge is filter backwash from well #6 at the drinking water 
treatment plant, discharged to an onsite seepage cell located at the NW ¼ 
SW ¼, Section 31, T29N R19W, Town of Hudson. 


007 0.037 MGD (discharge from 
well #8 in 2023) 


This discharge is filter backwash from well #8 at the drinking water 
treatment plant, discharged to an onsite seepage cell located at the SE ¼ 
SW ¼, Section 32, T29N R19W, Town of Hudson. 


008 0.03 MGD (2023) This discharge is filter backwash from well #10 at the drinking water 
treatment plant, discharged to an onsite seepage cell located at the SE ¼ 
NW ¼, Section 33, T29N R19W, Town of Hudson. 


009 0.036 MGD (discharge from 
well #9 2023) 


This discharge is filter backwash from well #9 at the drinking water 
treatment plant, discharged to an onsite seepage cell located at the SE ¼ 
SW ¼, Section 32, T29N R19W, Town of Hudson. 


 


1 Influent –Monitoring 


Sample Point Number: 701- INFLUENT AFTER FINE SCREENS 
Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Flow Rate   MGD Daily Continuous  


CBOD5   mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


Suspended Solids, 
Total 


  mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


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


 


Mercury, Total 
Recoverable 


  ng/L Quarterly 24-Hr Flow 
Prop Comp 


See section 1.2.1.1 of the 
permit for mercury 
monitoring requirements. 


Changes from Previous Permit: 
Influent monitoring for CBOD5 at a frequency of 5/Week is now required. The monitoring frequency for BOD5 was 
reduced from 5/Week to Monthly. Even though there are no effluent monitoring requirements or limits for BOD5 in the 
permit, influent BOD5 monitoring is required because it is an important operational parameter and is needed to complete 
the Compliance Maintenance Annual Reports (CMAR). 
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Explanation of Limits and Monitoring Requirements 
Effluent monitoring frequencies for TSS and BOD5 are evaluated in Section 3 below in the Explanation of Limits and 
Monitoring Requirements for surface water discharge limitations. For the reasons explained below the TSS and BOD5 
effluent monitoring frequencies are retained at 5/Week as is the case in the current permit. Influent monitoring frequencies 
for these parameters are set equal to the effluent monitoring frequencies. 


Flow and Total Suspended Solids: Monitoring of influent flow and total suspended solids (TSS) is required by s. NR 
210.04(2), Wis. Adm. Code, to assess wastewater strengths and volumes and to demonstrate the percent removal 
requirement for TSS in s. NR 210.05(1)(b)3, Wis. Adm. Code, and in the Standard Requirements section of the permit. 


CBOD5: Upon the permittee’s request the Department previously substituted CBOD5 effluent monitoring and limits for 
BOD5 effluent monitoring and limits pursuant to s. NR 210.07(4), Wis. Adm. Code, and therefor CBOD5 influent 
monitoring is required to demonstrate the percent removal requirement for that parameter required by s. NR 
210.05(1)(d)3, Wis. Adm. Code. The CBOD5 monitoring frequency is set equal to the CBOD5 effluent monitoring 
frequency. 


Mercury: Quarterly monitoring for influent mercury is included in the proposed permit pursuant to s. NR 106.145, Wis. 
Adm. Code, because Hudson is a major municipal discharger. 


 


2 In-plant - Monitoring and Limitations 
Sample Point Number: 106- MERCURY FIELD BLANK 


Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Mercury, Total 
Recoverable 


  ng/L Quarterly Blank See section 2.2.1.1 of the 
permit for mercury 
monitoring requirements. 


Changes from Previous Permit: 
None. 


Explanation of Limits and Monitoring Requirements 
Monitoring of mercury field blanks are required per ss. NR 106.145 (9) and (10), Wis. Adm. Code. The permittee shall 
collect a mercury field blank for each set of mercury samples (a set of samples may include a combination of influent, 
effluent or other samples all collected on the same day). The permittee shall report results of influent and effluent samples 
and field blanks to the Department on Discharge Monitoring Reports. The monitoring frequency for mercury field blanks 
is quarterly to coincide with the quarterly monitoring requirements for influent and effluent mercury monitoring. 
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3 Surface Water - Monitoring and Limitations 
Sample Point Number: 001- EFFLUENT AFTER UV DISINFECTION 


Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Flow Rate  MGD Daily Continuous  


CBOD5 Monthly Avg 25 mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


CBOD5 Weekly Avg 40 mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


Suspended Solids, 
Total 


Monthly Avg 30 mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


Suspended Solids, 
Total 


Weekly Avg 45 mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


pH Field Daily Min 6.0 su Daily Grab  


pH Field Daily Max 9.0 su Daily Grab  


E. coli Geometric 
Mean - 
Monthly 


126 #/100 ml 2/Week Grab Limit effective May 
through September 
annually. 


E. coli % Exceedance 10 Percent Monthly Calculated Limit effective May 
through September 
annually. See section 
3.2.1.2 of the permit for the 
E. coli percent limit 
calculation. Enter the result 
in the DMR on the last day 
of the month. 


Phosphorus, Total Monthly Avg 1.0 mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


Phosphorus, Total Monthly Avg 22 lbs/day 5/Week Calculated This limit is derived from 
and consistent with the 
Lake St. Croix Total 
Maximum Daily Load 
Waste Load Allocation for 
total phosphorus. See 
section 3.2.1.3 of the 
permit. 


Phosphorus, Total   lbs/month Monthly Calculated Calculate the total monthly 
discharge of phosphorus 
and report on the last day of 
the month on the DMR. See 
section 3.2.1.3 of the permit 
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Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


for appropriate formulas for 
effluent calculations. 


Phosphorus, Total   lbs/yr Monthly Calculated Calculate the 12-month 
rolling sum of total monthly 
mass of phosphorus 
discharged and report on 
the last day of the month on 
the DMR. See section 
3.2.1.3 of the permit for 
appropriate formulas for 
effluent calculations. 


Nitrogen, Ammonia 
(NH3-N) Total 


Daily Max 29 mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


Nitrogen, Ammonia 
(NH3-N) Total 


Weekly Avg 29 mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


Nitrogen, Ammonia 
(NH3-N) Total 


Monthly Avg 29 mg/L 5/Week 24-Hr Flow 
Prop Comp 


 


Mercury, Total 
Recoverable 


Daily Max 6.8 ng/L Quarterly Grab This is an interim effluent 
limitation. See permit 
sections 3.2.1.4 for mercury 
monitoring requirements, 
3.2.1.5 for mercury 
variance information and 
6.1 for the mercury 
schedule. 


Acute WET Daily Max 1.0 TUa See Listed 
Qtr(s) 


24-Hr Flow 
Prop Comp 


See section 3.2.1.6 of the 
permit for Whole Effluent 
Toxicity (WET) testing 
dates and WET 
requirements. 


Nitrogen, Total 
Kjeldahl 


  mg/L Quarterly 24-Hr Flow 
Prop Comp 


 


Nitrogen, Nitrite + 
Nitrate Total 


  mg/L Quarterly 24-Hr Flow 
Prop Comp 


 


Nitrogen, Total   mg/L Quarterly Calculated Total Nitrogen shall be 
calculated as the sum of 
reported values for Total 
Kjeldahl Nitrogen and 
Total Nitrite + Nitrate 
Nitrogen. 
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Changes from Previous Permit 
• Effluent Flow Rate monitoring has been added. 
• Monitoring and limitations for Total Residual Chlorine have been removed from the permit because the permittee 


now uses Ultraviolet light for disinfection instead of a chlorination/dechlorination process. 
• Fecal coliform monitoring and limits have been replaced with Escherichia coli (E. coli) monitoring and limits. E. coli 


monitoring is required at the permit effective date and E. coli limits of 126 #/100 ml as a monthly geometric mean and 
410 #/100 ml as a daily maximum that may not be exceeded more than 10 percent of the time in any calendar month 
will apply during the months of May through September annually to protect recreational uses. The (bacteria) E. coli 
monitoring frequency has been increased from Weekly to 2/Week. 


• The daily maximum, weekly average and monthly average limitations for ammonia decreased from 34 mg/L to 29 
mg/L. The permit contains a compliance schedule for the permittee to meet the new, more stringent ammonia limits. 


• The monitoring frequency for ammonia has been increased from Weekly to 5/Week.  
• An Acute Whole Effluent Toxicity limit of 1.0 TUa has been added. 
• The permittee has applied for a variance from the water quality standard for mercury of 1.3 ng/L based on the wildlife 


criterion. The US EPA approved the variance on August 9, 2022. 


Explanation of Limits and Monitoring Requirements 
Monitoring Frequency Evaluation 


Monitoring frequencies for parameters that have final effluent limits in effect during this permit term were evaluated 
taking into consideration the size and type of the facility, and whether the monitoring occurs frequently enough to 
characterize effluent quality and variability, to detect events of noncompliance, and to ensure fairness and consistency in 
permits issued across the state. Monitoring frequency decisions are based on requirements in s. NR 205.066(1), Wis. 
Adm. Code, (decisions are case-by-case) and considering the factors in s. NR 210.04 (a) through (e), Wis. Adm. Code, 
along with recommendations provided in the Monitoring Frequencies for Individual Wastewater Permits guidance (April 
12, 2021).  


The monitoring frequencies for applicable parameters in Hudson’s proposed permit have been evaluated, and, with the 
exception of bacteria (E. coli) and Ammonia (both discussed below), were retained based on the following considerations: 


• Actual vs. Design Flow Comparison: Actual average flow (1.50 MGD) remains below the annual average design flow 
(2.2 MGD).  


• Influent Sources: The plant receives primarily domestic waste from the collection system and very small amounts of 
landfill leachate and industrial process water relative to the design capacity of the facility. 


• Effluent Variability: Treatment processes used at the plant have proven effective, achieving pollutant removal 
requirements per s. NR 210.05(1), Wis. Adm. Code, on a consistent basis. The facility consistently meets effluent 
limits, maintains permit compliance, and does not have a history of plant upsets. 


The department has determined that an increase in the monitoring frequency for the following parameters is warranted: 


Bacteria – Hudson has been monitoring for bacteria (fecal coliform) Weekly during the current permit term, which is less 
than the minimum recommended monitoring frequency of 2/Week for major municipal dischargers in guidance. While 
Hudson has not had any exceedances of bacteria (fecal coliform) limits during the current permit term, effluent 
monitoring results over the past three disinfection seasons were highly variable. Additionally, there is little history on the 
efficacy of the new ultra-violet disinfection system. The monitoring frequency for bacteria (E. coli) has been increased to 
the minimum recommended monitoring frequency of 2/Week in the proposed permit.  


Ammonia – Hudson has been monitoring for ammonia Weekly during the current permit term, which is less than the 
minimum recommended monitoring frequency in guidance of 5/Week for major municipal dischargers. While Hudson has 
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not had any exceedances of ammonia limits in the past four years, effluent monitoring results were highly variable. The 
average of the daily maximum and weekly average results are 22.5 mg/L, which is 66% of the daily maximum and weekly 
average discharge limits of 34 mg/L. Daily maximum and weekly average results exceeded 50% of the discharge limit of 
34 mg/L 78% of the time and exceeded 80% of the limits over 30% of the time. Additionally, based on Acute WET test 
results ammonia is still a potential source of effluent toxicity. Increased ammonia monitoring will allow the department to 
obtain additional data that can be correlated with acute WET toxicity. The monitoring frequency for ammonia has been 
increased from Weekly to 5/Week in the proposed permit.  


If the permittee believes the facility should be eligible for a reduced monitoring frequency for either of these parameters 
based on performance during the permitted term, they may request a reduction with their next permit application. 


Categorical Limits 


CBOD5 – Pursuant to s. NR 210.05(1)(d), Wis. Adm. Code, the permittee has requested the substitution of CBOD5 


effluent limitations for BOD5 limitations. The permittee has demonstrated that the conditions in s. NR 210.07(4), Wis. 
Adm. Code, for making this substitution have been met and the Department concurs. Limitations for CBOD5 are 
established in s. NR 210.05(1)(d), Wis. Adm. Code. 


CBOD5 and Total Suspended Solids (TSS) – Limitations for CBOD5 and TSS are established in s. NR 210.05(1), Wis. 
Adm. Code, where the receiving water is classified as fish and aquatic life in s. NR 102.04 (3), Wis. Adm. Code. 


pH – Section NR 210.05(2)(c), Wis. Adm. Code, requires that effluent pH shall be within the range of 6.0 s.u. (standard 
pH units) and 9.0 s.u. 


Water Quality Based Limits (WQBELs), Whole Effluent Toxicity (WET) Requirements and Disinfection 


Refer to the WQBEL memo for the detailed calculations, prepared by the Water Quality Bureau dated February 10, 2022 
used for this reissuance. 


Disinfection/UV – Section NR 104.22(1), Wis. Adm. Code, establishes that the standards for public water supply shall be 
met in the St. Croix River downstream from the north line of Polk County. The Hudson wastewater treatment facility 
discharges to this stretch of the St. Croix River and the need for year-round disinfection to protect this public water supply 
was evaluated. Considering the factors enumerated in s. NR 210.06(3), Wis. Adm. Code, a determination has been made 
that a public water supply intake is not located within 20 miles downstream of the permittee’s wastewater outfall and 
year-round disinfection is not required. However, considering other factors in s. NR 210.06(3), Wis. Adm. Code, 
(proximity to a swimming beach and high levels of human contact recreational activities) Hudson is required to disinfect 
its effluent during the months of May through September to protect recreational uses. Ultraviolet light is used to disinfect 
the effluent prior to discharge. 


E. coli – Revisions to bacteria surface water quality criteria to protect recreational uses and accompanying E. coli WPDES 
permit implementation procedures became effective May 1, 2020. The new rule requires that WPDES permits for 
facilities with required disinfection include monitoring for E. coli while facilities are disinfecting during the recreation 
period. Section NR 210.06 (2), Wis. Adm Code, establishes effluent limitations for E. coli of 126 #/100 ml as a monthly 
geometric mean and 410 #/100 ml as a daily maximum that may not be exceeded more than 10 percent of the time in any 
calendar month. An analysis of effluent E. coli monitoring performed at the Hudson wastewater treatment facility from 
May 2021 to September 2021 shows that Hudson can comply with the E. coli limits that will apply on the permit effective 
date.  The monitoring frequency for bacteria (E. coli) has been increased from Weekly to 2/Week. See the “Monitoring 
Frequency Evaluation” under the “Explanation of Limits and Monitoring Requirements” table for Outfall 001 for the 
rationale for increasing the monitoring frequency for bacteria (E. coli). 


Disinfection Period - Hudson’s current permit requires seasonal disinfection to protect recreational uses in and on the St. 
Croix River during the recreational season (May 1 through September 30 annually). The February 10, 2022 WQBEL 
memo used for this reissuance recommended year-round effluent disinfection because s. NR 104.22(1), Wis. Adm. Code, 
states in part that: “The standards for public water supply shall be met [in the St. Croix River] downstream from the north 
line of Polk county.”  Hudson’s discharge to the St. Croix River is downstream of the north line of Polk County. However, 
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decisions on disinfection requirements are based s. NR 210.06(1)(b), Wis. Adm. Code, which provides that disinfection 
shall be required “Year-round to protect public drinking water supplies.” 


To make a determination on the need for year-round disinfection to protect a public drinking water supply the Department 
must consider the factors in s. NR 210.06(3), Wis. Adm. Code, in particular s. NR 210.06(3)(b), Wis. Adm. Code. The 
Department’s determination on the need for year-round disinfection shall be based on the “Proximity of the wastewater 
outfall to public drinking water supply intakes. At a minimum, whenever a drinking water intake is within a radius of 5 
miles of a wastewater outfall in a lake or impoundment or within 20 miles downstream of a wastewater outfall on a 
flowing surface water, disinfection shall be provided.” There is not a public drinking water supply intake within 20 miles 
downstream of Hudson’s discharge and therefore year-round disinfection is not required. 


Phosphorus – Phosphorus requirements are based on the Phosphorus Rules that became effective December 1, 2010 as 
detailed in chapters NR 102 Water Quality Standards and NR 217 Effluent Standards and Limitations for Phosphorus of 
the Wisconsin Administrative Code. Chapter NR 217, Wis. Adm. Code, addresses point source dischargers of phosphorus 
to surface waters. The code categorically limits municipal dischargers of more than 150 pounds of phosphorus per month 
to 1.0 mg/L as a monthly average unless an alternative limit is approved. Hudson discharge more than 150 pounds of 
phosphorus per month and has a phosphorus limit of 1.0 mg/L as a monthly average in its current permit so this limit 
should be included in the reissued permit. 


Phosphorus Limits Based on the Lake St. Croix Total Maximum Daily Load (TMDL) - Hudson is located within the 
Lake St. Croix TMDL area. The Lake St. Croix TMDL Wasteload Allocation (WLA) for total phosphorus was approved 
by the U.S. Environmental Protection Agency in August 2012. The TMDL assigned a total phosphorus WLA of 5,936 
lbs/yr and 16.3 lbs/day to the City of Hudson Wastewater Treatment Facility. The total phosphorus mass limitation of 22 
lbs/day as a monthly average is a water quality based effluent limit derived consistent with the assumptions and 
requirements of the Lake St. Croix TMDL. 


The permit requires Hudson to calculate and report the total monthly discharge of phosphorus in pounds per month 
(monthly average concentration [mg/L] x total flow for the month [MG/month] x 8.34) and the 12-Month Rolling Sum of 
Total Monthly Discharge of phosphorus in pounds per year (the sum of the most recent 12 consecutive months of Total 
Monthly Discharges). The 12-Month Rolling Sum of Total Monthly Discharge of phosphorus in pounds per year can be 
compared directly with the annual WLA to determine compliance with the TMDL. 


Ammonia – Current acute and chronic ammonia toxicity criteria for the protection of aquatic life are included in Tables 
2C and 4B of ch. NR 105, Wis. Adm. Code. Subchapter IV of ch. NR 106 establishes the procedure for calculating water 
quality based effluent limitations (WQBELs) for ammonia. 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. An 
evaluation of effluent pH results from August 2017 to November 2021 determined that the maximum reasonably expected 
pH of Hudson’s effluent is 7.70 s.u. (standard pH units) resulting an acute toxicity of 14.44 mg/L. Due to the amount of 
dilution available in the St. Croix River (the ratio of the 7-Q10 river flow to effluent flow = 323:1) the 2 X Acute Toxicity 
Criteria method was used to calculate a daily maximum ammonia limit of 29 mg/L. The weekly and monthly average 
ammonia nitrogen limits calculated for the previous permit (34 mg/L for both the weekly and monthly average limits) do 
not change because there have been no changes in the effluent and receiving water flow rates. However, revisions to ch. 
NR 106, Wis. Adm. Code, require that if a daily maximum limitation is determined necessary to protect water quality, a 
weekly and monthly average limitation shall also be included in the permit and set equal to the daily maximum limit 
unless a more restrictive limit is already determined necessary to protect water quality. The weekly and monthly average 
limits from the previous permit are less restrictive than the daily maximum ammonia limit calculated for this reissuance 
and therefore the monthly and weekly average limits have been set equal to the daily maximum limit of 29 mg/L. The 
reissued permit will include a compliance schedule that requires the permittee to comply with the new, more stringent, 
ammonia limits in this permit as soon as possible but no later than the date specified in the schedule. 


Mercury – Requirements for mercury are included in s. NR 106.145, Wis. Adm. Code. The permittee has submitted an 
application for a variance from the mercury water quality criterion of 1.3 ng/L based on wildlife criterion (the most 
stringent criterion for this substance). The application included an updated Mercury Pollutant Minimization (PMP) plan. 
The U.S. EPA approved this variance request on August 9, 2022 and an alternative mercury effluent limitation of 6.8 ng/L 
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expressed as a daily maximum will be effective throughout the permit term. The reissued permit will include requirements 
that the permittee maintain mercury effluent levels at or below 6.8 ng/L, implement the “City of Hudson Mercury PMP 
(Revised March 17, 2022)” and submit annual progress reports on mercury PMP activities and trends in mercury 
concentrations discharged. 


Whole Effluent Toxicity – Whole effluent toxicity (WET) testing requirements and limits (if applicable) are determined 
in accordance with ss. NR 106.08 and NR 106.09 Wis. Adm. Code, as revised August 2016.  (See the current version of 
the Whole Effluent Toxicity Program Guidance Document and checklist and WET information, guidance and test 
methods at http://dnr.wi.gov/topic/wastewater/wet.html). The need for Acute and Chronic WET testing at the Hudson 
wastewater treatment plant was evaluated in the February 10, 2022 WQBEL memo. This analysis determined that there 
was reasonable potential for the permittee’s discharge to cause acute toxicity in the St. Croix River and that a WET limit 
expressed as 1.0 TUa as a daily maximum should be included in the permit. A minimum of annual acute WET monitoring 
is required because federal regulations in 40 CFR Part 122.44(i) require that monitoring occur at least once per year when 
an acute WET limit is present. Chronic WET testing is usually not recommended where the ratio of the 7-Q10 river flow to 
the effluent flow exceeds 100:1. For this permittee, that ratio is approximately 323:1. With this amount of dilution, there is 
believed to be little potential for chronic toxicity effects in the St. Croix River associated with the permittee’s discharge.  


Acute WET testing is required in the following quarters: 4th Quarter (October – December) 2022; 3rd Quarter (July – 
September) 2023; 2nd Quarter (April – June) 2024; 1st Quarter (January – March) 2025; and 3rd Quarter (July – September) 
2026 


Total Nitrogen Monitoring (NO2+NO3, TKN and Total N) – Based on the “Guidance for Total Nitrogen Monitoring in 
WPDES Permits” dated October 2012, quarterly effluent monitoring for Total Nitrogen is required for municipal major 
treatment facilities. The Department has included effluent monitoring for Total Nitrogen in the permit through the 
authority under s. 283.55(1)(e), Wis. Stats., which allows the department to require the permittee to submit information 
necessary to identify the type and quantity of any pollutants discharged from the point source. 


Toxic Compounds – Water quality criteria for toxic and organoleptic substance are included in ch. NR 105, Wis. Adm. 
Code. Chapter NR 106, Wis. Adm. Code, establishes the procedures for calculating water quality based effluent 
limitations (WQBWELs) for these substances. This facility is categorized as a major municipal discharger so the permit 
application required effluent sample analyses for all of the “priority pollutants” in ch. NR 215, Wis. Adm. Code, except 
for the Dioxins and Furans, plus Chloride and Hardness. Water quality based effluent limits (WQBELs) were calculated 
for each detected pollutant using the procedures in s. NR 106, Wis Adm. Code, and compared to results of effluent 
sampling. With the exception of ammonia and mercury (discussed above) there was no reasonable potential for the 
permittee’s discharge to exceed any of the calculated WQBELs and limits for these pollutants are not needed for this 
permit reissuance. 


Thermal - Requirements for Temperature are included in NR 102 Subchapter II Water Quality Standards for Temperature 
and NR 106 Subchapter V Effluent Limitations for Temperature. Due to the amount of upstream flow available for 
dilution in the limit calculation (the ratio of 7-Q10 river flow to the effluent flow >20:1), the lowest calculated limitation is 
120° F (s. NR 106.55(6)(a), Wis. Adm. Code). There is no reasonable potential for the calculated limitation to be 
exceeded at this facility. Neither a limit nor routine monitoring is included in the reissued permit. 


  



http://dnr.wi.gov/topic/wastewater/wet.html
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4 Land Treatment –Monitoring and Limitations 
Sample Point Number: 004- Well #3 Filter Backwash; 005- Well # 5 Filter 
Backwash; 006- Well #6 Filter Backwash; 007- Well #8 Filter Backwash, 008- Well 
#10 Filter Backwash, and 009- Well #9 Filter Backwash 


Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Flow Rate   MGD Per 
Occurrence 


Total Daily  


Iron Dissolved   ug/L Monthly Grab  


Manganese Dissolved   ug/L Monthly Grab  


Changes from Previous Permit Term: 
Land treatment outfalls for groundwater discharges of filter backwash from iron and manganese treatment processes used 
by the City of Hudson Water Utility to purify water for the City’s municipal public water supply have been added to the 
City of Hudson Wastewater Treatment Facility’s WPDES permit. The City of Hudson Water Utility operates five iron and 
manganese filters. Backwash from the filters is discharged to three on-site seepage basins and three storm water seepage 
ponds conveyed via storm sewer. The permit requires monitoring of flow rate during periods of discharge.  


Changes in permit modification: The Department has determined that the monitoring of the well water for iron and 
manganese prior to discharge back to the groundwater via the seepage basins and seepages ponds is no longer necessary, 
therefore the requirements have been removed from the permit. It was discovered that filter backwash from groundwater 
well #9 does not discharge to the same seepage cells as groundwater well #8, as originally believed when the permit was 
reissued in 2022. Therefore, this permit modification separates out the discharge from well #9 to its own sample point, 
(Outfall 009) for recording of flow volume discharged. 


Explanation of Limits and Monitoring Requirements 
Refer to the Ground Water Evaluation Report prepared by the Water Quality Bureau dated November 10, 2020 (Modified 
February 8, 2021) used for this reissuance. Requirements for land treatment of municipal wastewater are determined in 
accordance with ch. NR 206, Wis. Adm. Code. 


The discharge from the City of Hudson Water Utility of iron and manganese filter backwash to seepage basins was 
previously covered under General Permit No. WI-0046540-05-0, “Potable Water Treatment & Conditioning”. This 
general permit was reissued September 23, 2019, effective January 1, 2020, and section 1.2 of the reissued permit, 
“Discharges Not Covered”, was expanded to exclude “Discharges from water treatment processes that significantly 
concentrate metals and have a reasonable potential to exceed… groundwater standards in ch. NR 140, Wis. Adm. Code” 
from coverage under the reissued permit. Levels of dissolved iron and dissolved manganese in the filter backwash 
discharged to groundwater exceed the ch. NR 140 preventive action limits of 25 ug/L dissolved iron and 150 ug/L 
dissolved manganese at each well and their filter backwash discharge. 


Covering the discharge of the water utility’s filter backwash under the Wastewater Treatment Facility’s individual 
WPDES permit allows the Department to regulate these discharges by conducting groundwater evaluations at each permit 
reissuance to assess the necessity of effluent limits and the need for groundwater monitoring, and to apply preventive 
action limits and enforcement standards at the point of standards application if necessary. 


The Department assessed the geology and hydrogeology in the area of Hudson’s groundwater discharge sites and the need 
for a groundwater monitoring system in the November 10, 2020 (Modified February 8, 2021) Groundwater Evaluation 
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Report and determined that the discharges appear to pose no potential impacts to groundwater or risk to human health. 
The evaluation does not recommend a groundwater monitoring system or discharge limits for iron and manganese. 
However, monitoring the individual discharges for flow, iron and manganese was recommended based on the 
requirements of the previous coverage under a General Permit.  Upon re-evaluation the department has determined that 
the iron and manganese sampling can be discontinued due to a lack of environmental threat. These recommendations will 
be reevaluated at the next permit reissuance. 


5 Land Application - Monitoring and Limitations 
Municipal Sludge Description 


Sample 
Point 


Sludge Class 
(A or B) 


Sludge Type 
(Liquid or 


Cake) 


Pathogen 
Reduction 


Method 


Vector 
Attraction 


Method 


Reuse 
Option 


Amount Reused/Disposed 
(Dry Tons/Year) 


002 B Liquid All sludge generated is hauled to the 
West Central Wisconsin Biosolids 


Facility for treatment and reuse 


330 dry US tons 


Does sludge management demonstrate compliance? Yes 


Is additional sludge storage required? No 


Is Radium-226 present in the water supply at a level greater than 2 pCi/liter? Yes 


The Hudson Water Works has monitored its public water supply for Radium-226 from 1983 through 2020. Measured 
Radium-226 results exceeded 2 pCi/liter in 28 of the 55 samples taken over that timeframe with a range of 0 (non-
detect) to 5.2 pCi/liter. 


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


Is a priority pollutant scan required? No 


Priority pollutant scans are required at facilities with design flows between greater than 5 MGD (Hudson’s annual 
average design flow is 2.2 MGD). 


Sample Point Number: 002- BEFORE HAULING TO WCWBF 
Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Solids, Total   Percent Annual Grab  


Arsenic Dry Wt Ceiling 75 mg/kg Annual Grab  


Arsenic Dry Wt High Quality 41 mg/kg Annual Grab  


Cadmium Dry Wt Ceiling 85 mg/kg Annual Grab  


Cadmium Dry Wt High Quality 39 mg/kg Annual Grab  


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


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







Page 13 of 16 


Monitoring Requirements and Limitations 


Parameter Limit Type Limit and 
Units 


Sample 
Frequency 


Sample 
Type 


Notes 


Lead Dry Wt Ceiling 840 mg/kg Annual Grab  


Lead Dry Wt High Quality 300 mg/kg Annual Grab  


Mercury Dry Wt Ceiling 57 mg/kg Annual Grab  


Mercury Dry Wt High Quality 17 mg/kg Annual Grab  


Molybdenum Dry Wt Ceiling 75 mg/kg Annual Grab  


Nickel Dry Wt Ceiling 420 mg/kg Annual Grab  


Nickel Dry Wt High Quality 420 mg/kg Annual Grab  


Selenium Dry Wt Ceiling 100 mg/kg Annual Grab  


Selenium Dry Wt High Quality 100 mg/kg Annual Grab  


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


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


Radium 226 Dry Wt   pCi/g Annual Grab  


Changes from Previous Permit: 
None 


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


The Hudson wastewater treatment facility hauls all sludge generated at the facility to the West Central Wisconsin 
Biosolids Facility for treatment and reuse and is not required to monitor its sludge for vector attraction reduction (List 3) 
or pathogen control (List 4) or PCBs unless the facility decides to land apply its own sludge. Annual monitoring is 
required for metals (List 1) and Radium-226. Due to the presence of Radium-226 in the City’s groundwater supplies at 
levels in excess of 2 pico curies per liter (pCi/liter), annual monitoring of the facilities sludge for Radium-226 is required. 
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6 Compliance Schedules 
6.1 Mercury Pollutant Minimization Program (PMP) 
As a condition of the variance to the water quality based effluent limitation for mercury granted in accordance with s. NR 
106.145(6), Wis. Adm. Code, the permittee shall perform the following actions. 


Required Action Due Date 


Annual Mercury Progress Reports: Submit an annual mercury progress report related to the 
pollutant minimization activities for the previous year. The annual mercury progress report shall:    


Indicate which mercury pollutant minimization activities or activities outlined in the Pollutant 
Minimization Program Plan have been implemented and state which, if any, activities from the 
Pollutant Minimization Program Plan were not pursued and why;  


Include an assessment of whether each implemented pollutant minimization activity appears to be 
effective or ineffective at reducing pollutant discharge concentrations and identify actions planned for 
the upcoming year;  


Identification of barriers that have limited program effectiveness and adjustments to the program that 
will be implemented during the next year to help address these barriers;  


Include an analysis of trends in total effluent mercury concentrations based on mercury sampling; and   


Include an analysis of how influent and effluent mercury varies with time and with significant 
loading of mercury.  


The first annual mercury progress report is to be submitted by the Due Date. 


02/15/2023 


Annual Mercury Progress Report #2: Submit a mercury progress report, related to the pollutant 
minimization activities for the previous year, as defined above. 


02/15/2024 


Annual Mercury Progress Report #3: Submit a mercury progress report, related to the pollutant 
minimization activities for the previous year, as defined above. 


02/15/2025 


Annual Mercury Progress Report #4: Submit a mercury progress report, related to the pollutant 
minimization activities for the previous year, as defined above. 


02/15/2026 


Final Mercury Report: Submit a final report documenting the success in reducing mercury 
concentrations in the effluent, as well as the anticipated future reduction in mercury sources and 
mercury effluent concentrations.   


The report shall:  


Summarize mercury pollutant minimization activities that have been implemented during the current 
permit term and state which, if any, activities from the Pollutant Minimization Program Plan were not 
pursued and why;   


Include an assessment of which pollutant minimization activities appear to have been effective or 
ineffective. Evaluate any needed changes to the pollutant reduction strategy accordingly;  


Identification of barriers that have limited program effectiveness and adjustments to the program that 
will be implemented during the next variance term (if applicable) to help address these barriers;  


Include an analysis of trends in mercury concentrations based on sampling and data during the 
current permit term; and  


Include an analysis of how influent and effluent mercury varies with time and with significant 
loadings of mercury.   


12/31/2026 
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If the permittee intends to reapply for a mercury variance per s. NR 106.145, Wis. Adm. Code, for the 
reissued permit, a detailed Pollutant Minimization Program Plan outlining the pollutant minimization 
activities proposed for the upcoming permit term shall be submitted along with the final report. An 
updated pollutant minimization plan shall:  


Include an explanation of why or how each pollutant minimization activity will result in reduced 
discharge of the target pollutant; 


Evaluate any new available information on pollutant sources, timing, and concentration to update the 
mass balance assumptions and expected sources of the pollutant, and  


Identify any information needs that would help to better determine pollutant sources and make plans 
to collect that information. 


Annual Mercury Reports After Permit Expiration: In the event that this permit is not reissued by 
the date the permit expires, the permittee shall continue to submit annual mercury reports for the 
previous year following the due date of Annual Mercury Progress Reports listed above. Annual 
Mercury Progress reports shall include the information as defined above.  


 


Explanation of Mercury PMP Compliance Schedule 
Submittal of mercury progress reports is a requirement of receiving a variance from mercury water quality standards. The 
permittee must report PMP activities implemented each year and assess the success of these activities in reducing mercury 
discharged to the environment. The reports shall include an analysis of mercury effluent data to show progress towards 
meeting the unvaried mercury water quality standard of 1.3 ng/L based on Wildlife Criterion. An interim mercury limit of 
6.8 ng/L as a daily maximum will be in effect throughout the permit term. 


6.2 Ammonia Effluent Limits & Facility Modifications 
This compliance schedule requires the permittee to achieve compliance by the specified date. 


Required Action Due Date 


Report on Effluent Discharges: Submit a report on effluent discharges of total ammonia nitrogen 
with conclusions regarding compliance. 


06/01/2023 


Action Plan or Facility Plan Amendment: Submit an action plan or facility plan amendment for 
treatment facility modifications for complying with the effluent limitation(s) as needed. 


09/30/2023 


Plans and Specifications: Submit plans and specifications for treatment facility modifications as 
needed. 


03/31/2024 


Initiate Actions: Initiate actions identified in the action plan or facility plan amendment. 09/30/2025 


Progress Report: Submit a progress report summarizing actions taken to date. 09/30/2026 


Complete Actions: Complete actions necessary to achieve compliance with the effluent limitation(s) 
for ammonia nitrogen. 


03/31/2027 


Explanation of Ammonia Effluent Limits & Facility Modifications Compliance Schedule 
The water quality based effluent limits for ammonia recommended for this permit reissuance decreased (are more 
stringent) than those in the current permit. The ammonia limits in the current permit are 34 mg/L as a daily maximum, 
weekly average and monthly average. The ammonia limits recommended for this permit reissuance are 29 mg/L as daily 
maximum, weekly average and monthly average. Section NR 106.37, Wis. Adm. Code, authorizes the Department to 
“determine and specify a reasonable compliance schedule in the permit if the permittee is unable to meet the ammonia 
effluent limits”. Such a compliance schedule must meet the requirements of s. NR 106.117, Wis. Adm. Code, including 
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that the schedule shall require compliance with the water quality based effluent limitations “as soon as possible” but no 
later than the date specified in the schedule for compliance (March 31, 2027). An analysis of the past four years of 
ammonia effluent results reported by the Hudson wastewater treatment facility indicates that the new daily maximum and 
weekly average ammonia limitation of 29 mg/L would have been exceeded 27 times over that time period and exceeded 
29 mg/L as a monthly average four times. Ammonia discharge concentrations exceeded 80% of the 29 mg/L daily 
maximum and weekly average limit over 30% of the time.  


The length of the schedule is appropriate because based on the analysis above it does not appear that Hudson will be able 
to consistently meet the new ammonia limits with source reduction measures, operational improvements or other minor 
facility modifications. It is highly likely that construction of ammonia treatment processes will be required to meet the 
new more stringent limits and the schedule provides a reasonable amount of time for facility planning and other actions to 
complete actions necessary to achieve compliance with the effluent limitations for ammonia. 


 


Special Reporting Requirements 
Annual Mercury Progress Reports and reports and plans required by the Ammonia Effluent Limits & Facility 
Modifications schedule. 


 


Comments: Publishing newspaper- Hudson Star-Observer, Hudson, WI 


 


Attachments:  
Water Quality Based Effluent Limits (WQBEL) – February 22, 2022 
NR 140 Groundwater Evaluation Report – November 10, 2020 (Modified February 8, 2021) 
Hudson Mercury Variance Data Sheet – March 3, 2022 
 


Proposed Expiration Date: 
June 30, 2027 


 


Justification Of Any Waivers from Permit Application Requirements 
None granted. 
 


Originally prepared by: Phillip Spranger, Wastewater Specialist, August 24, 2022 


Modified by: Holly Heldstab, Wastewater Specialist, September 9, 2024 
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DATE: Februrary 10, 2022  


 


TO: Phillip Spranger – SCR/Fitchburg  


 


FROM: Benjamin Hartenbower – WCR/Eau Claire 


 


SUBJECT: Water Quality-Based Effluent Limitations for the City of Hudson Wastewater Treatment 


Facility    


 WPDES Permit No. WI-0024279 


 


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 City of Hudson Wastewater 


Treatment Facility in St. Croix County. This municipal wastewater treatment facility (WWTF) discharges 


to the St. Croix River, located in the Lower Willow River Watershed in the St. Croix River Basin. This 


discharge is included in the Lake St. Croix TMDL as approved by EPA. 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 


Footnotes 


Flow Rate     2 


CBOD5 
    40 mg/L 25 mg/L 1 


TSS     45 mg/L 30 mg/L 1 


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


Ammonia Nitrogen 29 mg/L  29 mg/L 29 mg/L 3 


Bacteria     


4 


 E. coli    


   May – September 


or 


Year-round 


   126 #/100 mL 


geometric mean 


 


 Fecal Coliform 


   October – April 


   400 #/100 mL 


geometric mean  


Mercury    1.3 ng/L 5 


Phosphorus 


  TBEL  


  WQBEL 


    


1.0 mg/L 


22 lbs/day 


6 


TKN, Nitrate+Nitrite, 


and Total Nitrogen 


    
2,7 


Acute WET 1.0 TUa   
 


8,9 


Footnotes:  


1. No changes from the current permit. 


2. Monitoring only. 


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


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


 


 


State of Wisconsin  State of Wisconsin  
CORRESPONDENCE/MEMORANDUM 







4. Bacteria limits apply year-round.  Outside of the recreation period of May through September, the 


facility may either continue to meet the E. coli limits year-round, or the geometric mean of the 


fecal coliform bacteria. Additional E. coli limit: No more than 10 percent of E. coli bacteria 


samples collected in any applicable calendar month may exceed 410 count/100 mL. 


5. This is the WQBEL for mercury. If this limit is included in the permit, mass limits would also 


need to be included. An alternative effluent limitation of 6.8 ng/L may be included in the permit 


as a daily maximum in place of the WQBEL if the mercury variance application that was 


submitted is approved by EPA.  


6. The phosphorus mass limit is based on the Total Maximum Daily Load (TMDL) for Lake St. 


Croix to address phosphorus water quality impairments. The TMDL was approved by EPA on 


August 8, 2012. 


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


in Wastewater Permits, quarterly total nitrogen monitoring is recommended for all municipal 


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


nitrogen (TKN) (all expressed as N). 


8. A minimum of annual acute monitoring is required because an acute WET limit is required. Federal 


regulations in 40 CFR Part 122.44(i) require that monitoring occur at least once per year when a 


limit is present. According to the State of Wisconsin Aquatic Life Toxicity Testing Methods Manual 


(s. NR 219.04, Table A, Wis. Adm. Code), a synthetic (standard) laboratory water may be used as 


the dilution water and primary control in acute WET tests. 


9. Sampling WET concurrently with any chemical-specific toxic substances is recommended. Tests 


should be done in rotating quarters, to collect seasonal information about this discharge and 


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


 


Please consult the attached report for details regarding the above recommendations. If there are any 


questions or comments, please contact Benjamin Hartenbower at (715) 225-4705 or 


Benjamin.Hartenbower@wisconsin.gov or Diane Figiel at Diane.Figiel@wisconsin.gov. 


  


Attachments (3) – Narrative, 2015 Ammonia Calculations, & Map 


 


   


PREPARED BY:  ______________________________ Date: ______________   


   Benjamin Hartenbower, PE,  


   Water Resources Engineer 


   


 


E-cc: Adebowale Adesanwo, Wastewater Engineer – Baldwin 


 Geisa Thielen, Regional Wastewater Supervisor – Eau Claire 


 Diane Figiel, Water Resources Engineer – WY/3  


 Chris Willger, Water Quality Biologist– Eau Claire 


Kari Fleming, Environmental Toxicologist – WY/3  


Laura Dietrich, Variance Coordinator – Waukesha 


 


02/10/2022 
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Water Quality-Based Effluent Limitations for 


City of Hudson Wastewater Treatment Facility 


 


WPDES Permit No. WI-0024279 


 


Prepared by: Benjamin P. Hartenbower 


 


 


PART 1 – BACKGROUND INFORMATION 


 


Facility Description  


The City of Hudson wastewater treatment plant includes static screening, aerated grit removal, anaerobic 


basins for biological phosphorus removal with chemical (alum) addition for back-up phosphorus removal, 


activated sludge aeration, and final clarification. In 2020, the facility upgraded to ultraviolet disinfection. 


Sludge is thickened with dissolved air flotation (DAF) and digested anaerobically. All sludge is hauled to 


the West Central Wisconsin Biosolids Facility for treatment & reuse. The annual average design flow is 


2.2 million gallons per day (MGD). The facility accepts domestic and non-domestic wastewater, septic 


tank waste and landfill leachate for treatment.  


 


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


 


Existing Permit Limitations  


The current permit, expiring on June 30, 2022, includes the following effluent limitations and monitoring 


requirements. 


 


 


Parameter 


Daily 


Maximum 


Daily 


Minimum 


Weekly 


Average 


 Monthly 


Average 


Footnotes 


CBOD5 
    40 mg/L 25 mg/L 1 


TSS     45 mg/L 30 mg/L 1 


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


Ammonia Nitrogen 34 mg/L  34 mg/L 34 mg/L  


Fecal Coliform 


  May – September 


   656#/100 mL 
 geometric mean 


400#/100 mL 
 geometric mean 


 


Chlorine, Total Residual 38 µg/L  38 µg/L 38 µg/L  


Mercury 6.8 ng/L    3 


Phosphorus 


  TBEL  


  WQBEL 


    


1.0 mg/L 


22 lbs/day 


 


TKN, Nitrate+Nitrite, 


and Total Nitrogen 


    2 


WET     4 


 Footnotes:  


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


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


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


2. Monitoring only  
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3. A compliance schedule is in the current permit to meet the final WQBEL of 1.3 ng/L by June 30, 


2022. 


4. Acute WET Testing: October-December 2017, January-March 2018, April-June 2019, July-


September 2020, October-December 2021, and January-March 2022. 


 


Receiving Water Information 


• Name: St. Croix River 


• Waterbody Identification Code (WBIC): 2601400 


• Classification used in accordance with chs. NR 102 and 104, Wis. Adm. Code: Warm Water Sport 


Fish (WWSF) community, Public Water Supply (s. NR 104.22(1), Wis. Adm. Code), Exceptional 


Resource Water (s. NR 102.11, Wis. Adm. Code) 


• 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 05340500, at St. Croix Falls on the left bank of the St. Croix 


River, upstream of where Outfall 001 is located.  


 7-Q10 = 1100 cfs (cubic feet per second) 


 7-Q2 = 1530 cfs 


 90-Q10 = 1301 cfs  


 Harmonic Mean Flow = 3200 cfs  


• Hardness = 81 mg/L as CaCO3. This value represents the geometric mean of data from the St. Croix 


River, downstream of HWY 8 taken from 10/09/2003 to 04/14/2015. (n=15)  


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


25%  


• Source of background concentration data: Metals data from the St. Croix River at St. Croix Falls is 


used for this evaluation. The numerical values are shown in the tables below. If no data is available, 


the background concentration is assumed to be negligible and a value of zero is used in the 


computations. Background data for calculating effluent limitations for ammonia nitrogen are 


described later.  


• Multiple dischargers: There are several other dischargers to the St. Croix River, however they are not 


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


impact this evaluation. 


• Impaired water status: The St. Croix River is listed as impaired for PCBs from river mile zero, 


upstream 54 miles to Polk County and includes the discharge location. Lake St. Croix, is listed as 


impaired for total phosphorus and this discharge is included in the Lake St. Croix TMDL. 


 


Effluent Information 


• Design flow rate(s):   


 Annual average = 2.2 MGD (Million Gallons per Day) 


For reference, the actual average flow from August 2017 to November 2021 was 1.50 MGD. 


• Hardness = 237 mg/L as CaCO3. This value represents the geometric mean of data four samples 


taken from 02/11/2021 to 02/22/2021. 


• Acute dilution factor used in accordance with s. NR 106.06(3)(c), Wis. Adm. Code: Not applicable – 


this facility does not have an approved Zone of Initial Dilution (ZID).  


• Water source: Domestic wastewater from the City of Hudson and the Village of North Hudson with 


landfill leachate. Industrial sources include United Gear, Saint Croix Gear, Phillips Plastics, Niro Inc, 


and Empire Manufacturing. 


• Total Phosphorus Wasteload Allocation: 5,936 lbs/year, 16.3 lbs/day (Lake St. Croix Nutrient Total 


Maximum Daily Load, May 2012, page 70). 
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• Additives: One water quality conditioner (Alum) 


• Effluent characterization: This facility is categorized as a major municipal, so the permit application 


required effluent sample analyses for all the “priority pollutants” except for the Dioxins and Furans as 


specified in s. NR 200.065, Table 1, Wis. Adm. Code. The permit-required monitoring for Hg, 


Ammonia, Phosphorus and Chlorine from August 2017 to November 2021 is used in this evaluation.  


• 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. 


 


Sample 


Date 


Copper 


g/L 


Chloride 


mg/L 


Sample 


Date 


Mercury 


ng/L 


02/11/2021 13 260 11/08/2017 2.0 


02/15/2021 14 270 03/13/2018 3.6 


02/18/2021 14 230 05/15/2018 6.7 


02/22/2021 15 320 08/21/2018 1.5 


02/25/2021 16  11/07/2018 1.7 


03/01/2021 19  01/23/2019 3.3 


03/04/2021 15  04/24/2019 2.8 


03/08/2021 14  08/07/2019 2.5 


03/11/2021 13  11/06/2019 1.4 


03/15/2021 15  02/17/2020 2.6 


03/18/2021 12  05/12/2020 2.5 


   07/29/2020 1.5 


   11/18/2020 5.1 


   03/18/2021 4.3 


   04/21/2021 4.1 


   09/14/2021 4.7 


1-day P99 19.4  1-day P99 8.2 


4-day P99 16.8  4-day P99 5.3 


Mean  270 30-day P99 3.8 


 


The following table presents the average concentrations and loadings at Outfall 001 from August 2017 to 


November 2021 for all parameters with limits in the current permit to meet the requirements of s. NR 


201.03(6), Wis. Adm. Code: 


Averages of Parameters with Limits 


 
Average 


Measurement 


Average Mass 


Discharged 


CBOD5  10.3 mg/L  


TSS 16.1 mg/L  


pH field 7.36 s.u.  


Phosphorus  0.68 mg/L  8.58 lbs/day 


Ammonia Nitrogen  21.0 mg/L  


Mercury 3.1 ng/L  


Fecal Coliform 119 #/100mL  


Chlorine <100 µg/L  
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PART 2 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 


FOR TOXIC SUBSTANCES – EXCEPT AMMONIA NITROGEN 


 


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


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


Code) 


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


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


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


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


 


Acute Limits based on 1-Q10  


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


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


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


2016) require the Department to calculate acute limitations using the same mass balance equation as used 


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


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


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


 


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


    Qe 


Where:  


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


Code.  


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


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


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


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


Adm. Code.  


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


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


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


 


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


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


reasonable potential determinations. This is not the case for the City of Hudson 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 for all the detected substances. All concentrations are expressed in terms of micrograms per 


Liter (μg/L), except for hardness and chloride (mg/L) and mercury (ng/L). 
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Daily Maximum Limits based on Acute Toxicity Criteria (ATC) 
RECEIVING WATER FLOW = 880 cfs, (1-Q10 (estimated as 80% of 7-Q10)), as specified in s. NR 106.06(3)(bm), 


Wis. Adm. Code. 


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


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


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


Chlorine  19.0 38.1 7.6 <100   


Chromium (+3) 237 3660 7320 1464 1.1   


Chromium (+6)  16.0 32.0 6.4 5.3   


Copper 237 35.1 70.1    19.4 19.0 


Mercury (ng/L)  830 1660    8.2 6.7 


Nickel 237 975 1950 390 6.3   


Zinc 237 256 513 103 59   


Chloride (mg/L)   757 1514 303 270   320 


* * 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 = 275 cfs (¼ of the 7-Q10), as specified in s. NR 106.06(4)(c), Wis. Adm. Code 


 REF.  MEAN WEEKLY 1/5 OF MEAN  


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


SUBSTANCE mg/L  GRD. LIMIT LIMIT CONC. P99 


Chlorine  7.28  595 119 <100  


Chromium (+3) 81 111  9072 1814 1.10  


Chromium (+6)  11.0  898 180 5.3  


Copper 81 8.62 0.661 652   16.9 


Mercury (ng/L)  440 1.480 35867    5.3 


Nickel 81 43.6  3563 713 6.3  


Zinc 81 99.9 0.750 8108 1622 59  


Selenium  5.00  409 82 1.3  


Chloride (mg/L)   395   32306 6461 270   


 


 


Monthly Average Limits based on Wildlife Criteria (WC) 
RECEIVING WATER FLOW = 325 cfs (¼ of the 90-Q10), as specified in s. NR 106.06(4), Wis. Adm. Code 


    MEAN MO'LY 1/5 OF MEAN  


  WC BACK- AVE. EFFL. EFFL. 30-day 


SUBSTANCE   GRD. LIMIT LIMIT CONC. P99 


Mercury (ng/L) 1.3 1.48 1.3   3.8 
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Monthly Average Limits based on Human Threshold Criteria (HTC) 
RECEIVING WATER FLOW = 800 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 


    MEAN MO'LY 1/5 OF MEAN  


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


SUBSTANCE   GRD. LIMIT LIMIT CONC. P99 


Antimony 5.6   1322 264 0.44  


Chromium (+3) 100  23602 4720 1.10  


Chromium (+6) 83.5  19708 3942 5.3  


Mercury (ng/L) 1.5 1.48 6.2   3.8 


Nickel 100  23602 4720 6.3  


Selenium 50  11801 2360 1.3  


 


Monthly Average Limits based on Human Cancer Criteria (HCC) 
RECEIVING WATER FLOW = 800 cfs (¼ of Harmonic Mean), as specified in s. NR 106.06(4), Wis. Adm. Code. 


    MEAN MO'LY 1/5 OF MEAN 


  HCC BACK- AVE. EFFL. EFFL. 


SUBSTANCE   GRD. LIMIT LIMIT CONC. 


Arsenic 0.2   47.2 9.4 <2.6 


Chloroform 55  12981 2596 0.48 


Di(2-ethylhexyl)phthalate* 5.4   1274 255 3.7 


Benzo(a)pyrene* 0.0133   3.1 0.63 0.067 


* The limit for this substance is based on a secondary value.  
 


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.  


 


Monthly Average Limits based on Taste and Odor Criteria (TOC) 
RECEIVING WATER FLOW = 4368 cfs (Mean Annual Flow), as specified in s. NR 106.06(4), Wis. Adm. Code. 


  MEAN MONTHLY 1/5 OF MEAN  


 TOC BACK- AVE. EFFL. EFFL. 30-day 


SUBSTANCE  GRD. LIMIT LIMIT CONC. P99 


Copper 1000 0.661 1832930    15.4 


Zinc 5000 0.750 9169334 1833867 59   


 


Conclusions and Recommendations  


Total Residual Chlorine – Because chlorine is not added as a disinfectant, effluent limits are not required. 


 


Mercury – The WQBEL for total recoverable mercury is set equal to the most stringent criterion of 1.3 


ng/L, according to s. NR 106.06(6), Wis. Adm. Code, because the background concentration in the 


receiving water and similar inland streams is known to exceed 1.3 ng/L. A review of data from November 


2017 to September 2021 indicates the 30-day P99 is 3.8 ng/L, which is above the wildlife criterion of 1.3 


ng/L. Therefore, a mercury effluent limit is required for the City of Hudson Wastewater Treatment 


Facility.  
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Section NR 106.145(4), Wis. Adm. Code, allows for eligibility for an alternative mercury effluent 


limitation if the permittee applies for an alternative mercury limit, which includes the submittal of a 


pollutant minimization plan. The City of Hudson has submitted this application. Section NR 106.145(5), 


Wis. Adm. Code, specifies that an alternative limitation shall equal the 1-day P99 of the effluent data, and 


shall be expressed as a daily maximum concentration. Additionally, an alternative effluent limit for 


Mercury may not be set greater than a previously established alternative mercury effluent limit unless 


previous monitoring was not representative of the discharge. The calculated 1-day P99 of 8.2 ng/L is 


greater than the current alternative effluent limit of 6.8 ng/L, therefore, if a variance is granted and 


approved by US Environmental Protection Agency an alternative mercury limitation of 6.8 ng/l, 


expressed as a daily maximum, is required for the City of Hudson Wastewater Treatment Facility.  


 


In the absence of a mercury variance, mass limits and additional concentration limits to meet the 


expression of limits requirements in s. NR 106.07, Wis. Adm. Code, would be required. 


 


 


 


PART 3 – WATER QUALITY-BASED EFFLUENT LIMITATIONS 


FOR AMMONIA NITROGEN 


 


The State of Wisconsin promulgated revised water quality standards for ammonia nitrogen in ch. NR 105, 


Wis. Adm. Code, effective March 1, 2004 which includes criteria based on both acute and chronic 


toxicity to aquatic life. The current permit has daily maximum, weekly average and monthly average 


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


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


of limits set to twice the acute criteria. 


- The maximum expected effluent pH has changed 


 


Daily Maximum Limits based on Acute Toxicity Criteria (ATC) 


Daily maximum limitations are based on acute toxicity criteria in ch. NR 105, Wis. Adm. Code, which are 


a function of the effluent pH and the receiving water classification. The acute toxicity criterion (ATC) for 


ammonia is calculated using the following equation: 


 


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


Where:  


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


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


 


The effluent pH data was examined as part of this evaluation. A total of 1583 sample results were 


reported from August 2017 to November 2021. The maximum reported value was 7.80 s.u. (Standard pH 


Units). The effluent pH was 7.70 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 7.68 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 7.67 


s.u. Therefore, a value of 7.70 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 7.70 s.u. into the equation above yields an ATC = 14.44 mg/L. 
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Potential Changes to Daily Maximum Ammonia Nitrogen Effluent Limitations   


Subchapter IV of ch. NR 106, Wis. Adm. Code (effective September 1, 2016) specifies methods for the 


use of the 1-Q10 receiving water low flow to calculate daily maximum ammonia nitrogen limits 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 28.88 


1-Q10 3693 


 


The 2×ATC method yields the most stringent limits for the City of Hudson Wastewater Treatment 


Facility. 


 


Presented below is a table of daily maximum limitations corresponding to various effluent pH values. Use 


of this table is not necessarily recommended in the permit, but it is presented herein for informational 


purposes.  


 


Daily Maximum Ammonia Nitrogen Limits – WWSF, WWFF & LFF 


Effluent pH  


s.u. 


Limit 


 mg/L 


Effluent pH  


s.u. 


Limit 


mg/L 


Effluent pH 


s.u. 


Limit 


mg/L 


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


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


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


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


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


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


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


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


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


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


 


Weekly and Monthly Average Limits based on Chronic Toxicity Criteria (CTC) 


The 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 #2. 
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Effluent Data 


The following table evaluates the statistics based upon ammonia data reported from August 2017 to 


November 2021. 


 


 
Ammonia Nitrogen 


mg/L 


1-day P99 48.1 


4-day P99 32.8 


30-day P99 24.8 


Mean 21.0 


Std 8.5 


Sample size 222 


Range  1.9 - 33.5 


 


 


 


Based on this comparison, a daily limit of 29 mg/L is required.  


 


Expression of Limits 


Revisions to ch. NR 106, Wis. Adm. Code, in September 2016 aligned Wisconsin’s WQBELs with 40 


CFR § 122.45(d), which specifies that effluent limits for continuous dischargers must be expressed as 


weekly and monthly averages for publicly owned treatment works and as daily maximums and monthly 


averages for all other dischargers, unless shown to be impracticable. Because a daily maximum ammonia 


limit is necessary for Hudson, weekly and monthly average limits are also required under this code 


revision. 


 


The methods for calculating limitations for municipal treatment facilities to conform to 40 CFR 122.45(d) 


are specified in s. NR 106.07(3), Wis. Adm. Code, and are as follows: 


 


Whenever a daily maximum limitation is determined necessary to protect water quality, a weekly 


and monthly average limitation shall also be included in the permit and set equal to the daily 


maximum limit unless a more restrictive limit is already determined necessary to protect water 


quality. 


 


Therefore, monthly and weekly average limits of 29 mg/L are recommended in the permit. 


Monitoring frequency is recommended to increase to 5x/week. 


 


Conclusions and Recommendations 


In summary, after rounding to two significant figures, the following ammonia nitrogen limitations are 


recommended. No mass limitations are recommended in accordance with s. NR 106.32(5), Wis. Adm 


Code.  


Final Ammonia Nitrogen Limits 


Daily 


Maximum 


mg/L 


Weekly 


Average 


mg/L 


Monthly 


Average 


mg/L 


29 29 29 
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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. Because City of Hudson’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. 


 


The current permit requires the City of Hudson Wastewater Treatment Facility to disinfect May through 


September. However, s. NR 104.22, Wis. Adm. Code designates that the standards for public water 


supply shall be met in the St. Croix River downstream from the north line of Polk County. Therefore, 


disinfection should be year-round for protection of the public water supply. 


 


Because the E. coli limits listed in NR 210.06(2)(a)1, Wis. Adm. Code, are set for protection of 


recreational uses and not drinking water supply, these E. coli limits do not necessarily need to be applied 


year-round.  However, either E. coli or fecal coliform bacteria limits are needed year-round in order to 


ensure that there is no reduction from the current level of disinfection needed to protect the public 


drinking water source.   


 


In accordance with s. NR 210.06(2)(a)2, Wis. Adm. Code, outside of the recreational season, bacteria 


limits may either be set equal to the previous fecal coliform limits or the listed E. coli limits. Therefore, 


the facility can select one of the two possible sets of permit limits:  


• E. coli limits as listed above during the recreation period of May through September and a fecal 


coliform limit of 400 counts/100 mL as a monthly geometric mean in November through April.  


Any fecal coliform weekly geometric mean limit which was included in the previous permit for 


expression of limits purposes does not need to be included in the reissued permit. 


• E. coli limits as listed above apply year-round. 


 


The City of Hudson Wastewater Treatment Facility has monitored effluent E. coli from 05/04/2021 to 


09/27/2021 and a total of 22 results are available. A geometric mean of 126 counts/100 mL was never 


exceeded during this sample period with a maximum monthly geometric mean of 42 counts/100 mL. 


Effluent data did not exceed 410 counts/100 mL. The maximum reported value was 80 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. 
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PART 5 – PHOSPHORUS 


 


Technology-Based Effluent Limit 


Subchapter II of Chapter NR 217, Wis. Adm. Code, requires municipal wastewater treatment facilities 


that discharge greater than 150 pounds of Total Phosphorus per month to comply with a monthly average 


limit of 1.0 mg/L, or an approved alternative concentration limit.  


 


Because City of Hudson Wastewater Treatment Facility currently has a limit of 1.0 mg/L, this limit 


should be included in the reissued permit. This limit remains applicable unless a more stringent WQBEL 


is given.  
   


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. 


 


The Lake St. Croix TMDL report was written to ensure that phosphorus water quality criteria are attained 


in Lake St. Croix and are not necessarily protective of phosphorus water quality of other surface 


waterbodies in the TMDL area. However, this discharge is directly to Lake St Croix. Therefore, the 


TMDL-derived WQBEL for phosphorus may be included in the permit in lieu of, a WQBEL based on s. 


NR 217.13, Wis. Adm. Code.   


 


Effluent Data: 


The following table summarizes effluent total phosphorus monitoring data from August 2017 – 


November 2021. 


 


Total Phosphorus Effluent Data 


 
Phosphorus 


mg/L 


Phosphorus 


lbs/day 


1-day P99 2.40 29.8 


4-day P99 1.42 17.5 


30-day P99 0.91 11.3 


Mean  0.68 8.5 


Std 0.47 5.8 


Sample size 1133 1133 


Range  0.18 - 6.19 2.3 - 73.4 


 


TMDL Limits: 


The Lake St. Croix TMDL established a waste load allocation (WLA) for the City of Hudson of 5,936 


lbs/year and 16.3 lbs/day. The monthly average limit of 22 lbs/day was determined in the WQBEL 


memorandum signed on February 20, 2015. The multiplier of 1.34 was chosen as described in the 


Department TMDL Implementation guidance using a coefficient of variation (CV) of 0.6 and 5X/week 


effluent monitoring. 
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This TMDL-based WQBEL will be re-evaluated if the annual WLA is not being met as described in the 


prior stated guidance. Rolling 12-month sums can be compared directly to the annual wasteload 


allocation. In this case, the peak rolling sum of 4,026 lbs/yr (February 2018 – January 2019) is less than 


the annual WLA of 5,936 lbs/yr. Therefore, the City of Hudson is meeting their annual WLA and the 


TMDL-based WQBEL of 22 lbs/day as a monthly average will be continued in the reissued permit. 


 


 


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. 


 


 


Due to the amount of upstream flow available for dilution in the limit calculation (Qs:Qe >20:1), the 


lowest calculated limitation is 120° F (s. NR 106.55(6)(a), Wis. Adm. Code). There is no reasonable 


potential for the calculated limitation to be exceeded at this facility. Neither a limit nor routine monitoring 


is recommended to be included in the reissued permit.  


 


 


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 (October 29, 2019). 


 


• 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 testing is usually not recommended where the ratio of the 7-Q10 to the effluent flow exceeds 


100:1. For the City of Hudson Wastewater Treatment Facility, that ratio is approximately 323:1. With 


this amount of dilution, there is believed to be little potential for chronic toxicity effects in the St. 


Croix River associated with the discharge from the City of Hudson Wastewater Treatment Facility, so 


the need for chronic WET testing will not be considered further. 


 


• According to the State of Wisconsin Aquatic Life Toxicity Testing Methods Manual (s. NR 219.04, 


Table A, Wis. Adm. Code), a synthetic (standard) laboratory water may be used as the dilution water 


and primary control in acute WET tests, unless the use of different dilution water is approved by the 


Department prior to use. The primary control water must be specified in the WPDES permit. 
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• Shown below is a tabulation of all available WET data for Outfall 001. Efforts are made to ensure that 


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


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


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


used when making WET determinations.  


  


WET Data History 


 


Date 


Test 


Initiated 


Acute Results 


LC50 %  
 


Footnotes 


or 


Comments 
C. dubia 


Fathead 


minnow 


Pass or 


Fail? 


Used in 


RP? 


09/17/1991   Pass No 1 


03/20/1996   Pass No 1 


07/24/1996 >100 >100 Pass No 1 


06/26/1997 >100 >100 Pass No 1 


09/02/1998 >100 63.7 Fail No 1 


10/21/1998 >100 >100 Pass No 1 


11/18/1998 >100 >100 Pass No 1 


10/27/1999 >100 63 Fail No 1 


03/15/2000 >100 68.3 Fail No 1 


04/26/2000 >100 >100 Pass No 1 


06/21/2000 >100 >100 Pass No 1 


10/23/2001 >100 >100 Pass No 1 


01/09/2002 >100 >100 Pass No 1 


09/25/2002 >100 >100 Pass No 1 


06/11/2003 >100 >100 Pass No 1 


10/29/2003 >100 >100 Pass No 1 


03/31/2004 >100 >100 Pass No 1 


09/01/2004 >100 89.09 Fail No 1 


09/29/2004 >100 >100 Pass No 1 


11/03/2004 >100 >100 Pass No 1 


06/29/2005 >100 57.36 Fail No 1 


09/14/2005 >100 >100 Pass No 1 


10/05/2005 >100 >100 Pass No 1 


11/30/2005 >100 >100 Pass No 1 


05/17/2006 >100 >100 Pass No 1 


06/21/2006 >100 >100 Pass No 1 


10/18/2006 >100 >100 Pass No 1 


04/04/2007 >100 72.15 Fail No 1 


06/06/2007 >100 >100 Pass No 1 


06/20/2007 >100 >100 Pass No 1 


09/12/2007 >100 >100 Pass No 1 


12/15/2010 >100 >100 Pass No 1 


02/09/2011 >100 >100 Pass No 1 


05/23/2012 93.9 58.5 Fail No 1 
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09/12/2012 >100 >100 Pass No 1 


09/19/2012 >100 >100 Pass No 1 


09/05/2013 >100 >100 Pass No 1 


06/04/2014 >100 >100 Pass No 1 


12/03/2014 >100 >100 Pass No 1 


07/29/2015 >100 >100 Pass No  


03/07/2018 >100 48.2 Fail Yes  


06/19/2019 >100 96.6 Pass Yes  


12/15/2021 >100 >100 Pass Yes  


Footnotes:  


1. Data Not Representative. Past WET failures were determined to be due to high levels of ammonia in the final 


effluent. Ammonia limits were added in lieu of an acute WET limit in 2017. 


 


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


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


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


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


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


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


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


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


 


Acute WET Limit Parameters 


TUa (maximum) 


100/LC50 


B  


(multiplication factor from s. NR 


106.08(5)(c), Wis. Adm. Code, Table 4) 


100/48.2 =2.07 TUa 
3.8 


Based on 2 detects 


 


[(TUa effluent) (B)] = 7.88 > 1.0 


 


Therefore, reasonable potential is shown for acute WET limits using the procedures in s. NR 106.08(6) and 


representative data from 03/07/2018 and 06/19/2019. 


 


Expression of WET limits  
 


Acute WET limit = 1.0 TUa (daily maximum) 


 


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


 


WET Checklist Summary 


 


 Acute Chronic 


AMZ/IWC 
Not Applicable. 


0 Points 


Chronic not evaluated 


 


Historical 


Data 


2 tests used to calculate RP. 


1 tests failed. 


0 Points 


 


Effluent 


Variability 


Little variability, no violations or upsets, 


consistent WWTF operations.  


0 Points 


 


Receiving Water 


Classification 


Exceptional Resource Water (12 pts) 


12 Points 
 


Chemical-Specific 


Data 


Reasonable potential for Ammonia limits 


based on ATC (5 pts)  


Chromium, Copper, Mercury, Nickel, Zinc 


and Chloride detected. (3 pts) 


Additional Compounds of Concern: (2 pts) 


Selenium 


Chloroform 


Di(2-ethylhexyl)phthalate 


Benzo(a)pyrene  


10 Points 


 


Additives 


No Biocides and one Water Quality 


Conditioners added. (1 pt) 


P treatment chemical other than Ferric 


Chloride (FeCl), Ferrous Sulfate (FeSO4), 


or alum used: No 


1 Points 


 


Discharge 


Category 


6 Industrial Contributors. (10 pts) 


10 Points 
 


Wastewater 


Treatment 


Secondary or Better  


0 Points 
 


Downstream 


Impacts 


No impacts known  


0 Points 
 


Total Checklist 


Points: 
33 Points  


Recommended 


Monitoring Frequency 


(from Checklist): 


1x yearly  


Limit Required? 
Yes 


Limit = 1.0 TUa  
 


TRE Recommended? 


(from Checklist) 
No  
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• According to the requirements specified in s. NR 106.08, Wis. Adm. Code, an acute WET limit is 


required. The acute WET limit shall be expressed as 1.0 TUa as a daily maximum in the effluent 


limits table of the permit. A minimum of annual acute monitoring is required because federal 


regulations in 40 CFR Part 122.44(i) require that monitoring occur at least once per year when a limit is 


present. 
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Ammonia Nitrogen Calculations from the February 20, 2015 WQBEL Memo 
 


AMMONIA (as N) LIMITS  


Effluent Flow (mgd):  2.2    


Effluent Flow (cfs):  3.404    


Effluent pH data:      


Begin Date  01-Jan-12    


End Date  31-Dec-14    


# of Samples  1096    


Maximum  7.7    


Average  7.29    


Standard Deviation  0.121    


Estimated  99th Percentile  7.57    


Max. Effluent pH (s.u.):  7.50    


BACKGROUND INFORMATION:     


  summer winter spring fall 


4Q3 (cfs)      


7Q10 (cfs)  1194 1194   


30Q5 (cfs)      


7Q2 (cfs)  1700 1700   


Ammonia (mg/L) (1)  0.04 0.08   


Temperature (deg C) (2)  23 10   


pH (std. units) (3)  7.87 7.51   


% of river flow used:  100 25   


Reference weekly flow:  1194 298.5   


Reference monthly flow:  1445.0 361.3   


CRITERIA (in mg/L):      


Acute (@ effl. pH):  19.89 19.89   


4-day Chronic (@ backgrd. pH):     


  early life stages present  4.21 10.81   


  early life stages absent  4.21 14.47   


30-day Chronic (@ backgrd. pH)     


  early life stages present  1.68 4.33   


  early life stages absent  1.68 5.79   


EFFLUENT LIMITS (in mg/L):     


Daily maximum   40 40   


Weekly average      


  early life stages present  1468 952   


  early life stages absent    1277   


Monthly average      


  early life stages present  700 455   


  early life stages absent    612   


(1) Default Data      


(2) Default Data      


(3) Default Data      
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