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2022 Upper Fox/Wolf Basin TMDL Update Decision Document 

 

TMDL:   Revisions to the Wisconsin “Total Maximum Daily Loads for Total Phosphorus and 

Total Suspended Solids; Upper Fox River and Wolf River Basins” Based upon the 2022 (Listing 

Cycle) Integrated Report 

Approval Date: 2/16/2022 

 

 

Background   

On February 27, 2020, the United States Environmental Protection Agency approved the Total 

Maximum Daily Loads (TMDLs) for Total Phosphorus and Total Suspended Solids in the Upper 

Fox River and Wolf River Basins (UFWB)  submitted by the State of Wisconsin.1  For purposes 

of this Decision Document, the UFWB TMDLs approved on February 27, 2020 will be referred 

to as the “Original TMDL.” The Original TMDL addresses certain water bodies not meeting 

aquatic life uses due to exceedances of the numeric phosphorus and narrative total suspended 

solids (TSS) water quality standard (WQS).  The EPA is clarifying that these revisions are titled 

the 2022 Revisions.  As noted below, these revisions are part of the Wisconsin Integrated Report 

cycle for 2022. 

 

The Original TMDL was developed by the Wisconsin Department of Natural Resources 

(WDNR) and established load allocations (LA) for nonpoint sources and wasteload allocations 

(WLA) to point sources, including wastewater treatment facilities, and industrial discharges.  A 

margin of safety (MOS) was established for the UFWB TMDL.2   

 

WDNR assesses phosphorus and TSS concentration data on a biennial basis in accordance with 

its water quality monitoring strategy. This data is most currently assessed according to WDNR’s 

approach described in its 2022 Methodology documents.3  

 

WDNR analyzes and assesses new phosphorus and TSS data every 2 years and revises the list of 

waters in Table 1 of the Original TMDL accordingly. Biennial revisions to Table 1 include 

adding individual water body segments, based upon the new assessments.   

 

2022 Revisions to the UFWB Watershed Phosphorus and TSS TMDL 

EPA is approving the 2022 Revisions to Table 1 of the Original TMDL (hereafter Appendix P) 

based on the information submitted by the State of Wisconsin on January 19, 2022.  The 2022 

Revisions were completed using water quality data collected and analyzed for the 2022 

Integrated Report listing cycle.  The 2022 Revision process does not make any changes to the 

TMDL targets of the Original TMDL, or the reduction factors, loading capacities, allocations, 

reduction goals or other TMDL equation elements of the TMDL established in the Original 

TMDL.  

 

 
1 TMDL Decision Document dated February 27, 2020 
2 WDNR, Total Maximum Daily Loads for Total Phosphorus and Total Suspended Solids Upper Fox River and Wolf 

River Basins, January, 2020. 
3 WDNR, Wisconsin 2022 Consolidated Assessment and Listing Methodology; January 2021.  
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Identification of water bodies for the 2022 Revisions 

During the 2022 303(d) Integrated Report listing cycle, WDNR collected and analyzed 

phosphorus and TSS data and compiled a list of waterbody segments which demonstrated 

phosphorus and TSS impairments consistent with the Original TMDL.  WDNR proposed adding 

this subset of waterbody segments (now Appendix P) to the Original TMDL’s Table 1.  

 

The State identified 21 new lake and river waterbody segments for inclusion in Appendix P for 

the 2022 Revision to the UFWB TMDL (Table 1 of this Decision Document).  EPA reviewed 

these proposed water body segments and determined that the proposed water body segments are 

acceptable to be included in the 2022 Revisions to the Original TMDL. 

 

EPA Assessment:  

EPA finds the State’s decision to include 21 new water body segments to Appendix P in the 

2022 TMDL Revision is reasonable and appropriate. Waterbodies added to Appendix P were 

identified by the State as having excessive concentrations of phosphorus or TSS that exceeded 

the appropriate WQSs.   

 

Public Participation for the 2022 Revisions 

MEGLE included information related to the revision of its UFWB TMDL as part of its 2022 

303(d) submittal to EPA.  Wisconsin submits its 303(d) list to EPA every two years to fulfill the 

reporting requirements of Section 303(d) of the CWA.  As part of this submittal process, WDNR 

must provide the public with the opportunity to review and comment on assessment decisions 

made for the 303(d) list, including the opportunity to provide input on water bodies included or 

not included within WDNR’s efforts to revise its UFWB TMDL.  

 

WDNR made available its draft 2022 303(d) list, which included draft 2022 Revision 

information, for public comment from October 16, 2021 to October 21, 2021.  An additional 

public notice period was held from November 29, 2021 to January 7, 2022, to seek additional 

comments on the revision to the UFWB TMDL.  Information regarding the availability of the 

303(d) public notice materials was communicated to the general public through news releases, 

WDNR’s gov.delivery emailing database and WDNR’s website.  WDNR received no comments 

regarding the revision of the TMDL. 

 

EPA Assessment:  

EPA reviewed the public participation information submitted by the State, and also reviewed 

information made available by WDNR to the public for review and comment, and WDNR’s 

announcement of the public comment periods. EPA finds that the State of Wisconsin’s public 

participation processes for the 2022 Revisions to the UFWB TMDL were appropriate and that 

WDNR provided the general public with reasonable opportunity to review and comment on the 

proposed revisions to the UFWB TMDL for 2022 303(d) listing cycle.   

 

Tribal Consultation 

Pursuant to Executive Order 13175, Consultation and Coordination with Indian Tribal 

Governments and with the EPA Policy on Consultation and Coordination with Indian Tribes 

(May 2011), EPA invited tribal consultation on its review of the 2022 Revisions.  No response 

from the Tribes was received.  
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Conclusion 

EPA has completed a full review of the information provided by WDNR on January 19, 2022, 

and other appropriate supporting information.  EPA finds that pursuant to Section 303(d) of the 

CWA, 33 U.S.C. Section 1313(d), and EPA’s implementing regulations at 40 CFR Part 130, the 

2022 Revisions satisfy the elements of an approvable TMDL. This approval addresses changes to 

Table 1 (now Appendix P) of the UFWB TMDL as described in the State’s 2022 Revisions.  No 

other elements or documentation relating to the original or subsequent approvals of this TMDL 

are being revised.   
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Tables 

 

Table 1: 2022 Revised UFWB TMDL: 2022 Additions to Table 1 (now Appendix P) 

 

Attachments 

 

Attachment 1: EPA’s February 27, 2020 approval of the Upper Fox River Wolf River Basin 

TMDL submitted to EPA on January 29, 2020  
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Table 1: Waterbodies and impairment listings on the WDNR 2020/2022 303(d) list addressed in this TMDL report (Appendix P of the 2022 update).   

Official  

Name  

Waterbody 

Name  

WATERS  

ID  

  (AU ID)  

WBIC  EPA ID  County  
Start 

Mile  

End 

Mile  

Pollutant 

Source  
Impairment(s)  Pollutant  

TMDL  

Subbasin(s)  

Waterbody  

Criteria  

(ug/L)  

Subbasin  

Target  

(ug/L)  

Downstream  

Target  

(ug/L)  

Bear 

Creek  
Bear Creek  10413  292100  WI10000518  Outagamie  0  8.41  PS/NPS  

High  

Phosphorus  

Levels  

TP  64, 70  75  
75 and 

100  
25 and 27  

Fox River  Fox River  5535277  117900  WI10033740  Columbia  175.98  183.18  NPS  
Impairment 

Unknown  
TP  5  75  75  34  

Fox River  Fox River  6778560  117900  WI10039711  

Green  

Lake,  

Marquette  

126.83  134.25  PS/NPS  

Degraded  

Biological  

Community  

TP  9, 16  75  75  20 and 21  

Klawitter 

Creek  

Klawitter 

Creek  
10713  164900  WI10000748  Marquette  0  3.75  NPS  

Impairment 

Unknown  
TP  10  75  75  18  

Unnamed  
Local 

Water  
3993744  146515  WI10028705  

Green 

Lake  
0  1.88  NPS  

Impairment 

Unknown  
TP  83  75  75  17  

Parsons 

Creek  

Parsons 

Creek  
10993  136000  WI10000950  

Fond Du  

Lac  
3.49  5.68  NPS  

Degraded 

Habitat  
Sed/TSS  41  Narrative  12 mg/L  NA  

Pipe 

Creek  
Pipe Creek  10979  132800  WI10000938  

Fond Du  

Lac  
0  2.5  NPS  

Degraded  

Biological  

Community  

TP  75  100  75  32  

Thiel 

Creek  
Thiel Creek  10332  280100  WI10000457  Waupaca  0  6.7  NPS  

Degraded  

Biological  

Community,  

High  

Phosphorus  

Levels  

TP  81  75  75  61  

Unnamed  
Unnamed  

Creek  
5746464  131130  WI10038320  Calumet  0  1.89  NPS  

High  

Phosphorus  

Levels  

TP  75  75  75  32  

Unnamed  
Unnamed  

Stream  
6918644  257800  WI10041923  Waupaca  0  2.88  NPS  

Impairment 

Unknown  
TP  66  75  75  24  

Unnamed  
Unnamed  

Stream  
6918660  257900  WI10041924  Waupaca  0  2.6  NPS  

Impairment 

Unknown  
TP  66  75  75  24  
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Official  

Name  

Waterbody 

Name  

WATERS  

ID  

  (AU ID)  

WBIC  EPA ID  County  
Start 

Mile  

End 

Mile  

Pollutant 

Source  
Impairment(s)  Pollutant  

TMDL  

Subbasin(s)  

Waterbody  

Criteria  

(ug/L)  

Subbasin  

Target  

(ug/L)  

  

Downstream  

Target  

(ug/L)  

Unnamed  
Unnamed  

Stream  
8110754  3000189  WI10044505  

Fond Du  

Lac  
0  2.46  NPS  

Degraded  

Biological  

Community  
TP  75  100  75  32  

Unnamed  
Unnamed  

Stream  
8111202  5020550  WI10044543  Waupaca  0  1.61  NPS  

Impairment 

Unknown  
TP  66  75  75  24  

Unnamed  
Unnamed  

Stream  
8110960  5020640  WI10044525  Waupaca  0  0.95  NPS  

Impairment 

Unknown  
TP  66  75  75  24  

Unnamed  
Unnamed  

Stream  
8110723  5025714  WI10044503  

Fond Du  

Lac  
0  1.86  NPS  

Degraded  

Biological  

Community  

TP  75  75  75  32  

Unnamed  
Unnamed  

Stream  
6938642  5026041  WI10043044  

Fond Du  

Lac  
0  1.54  NPS  

Degraded  

Biological  

Community  

TP  75  75  75  32  

Unnamed  

Unnamed  

Trib to Hill  

Creek  

5476549  5027219  WI10030963  
Green 

Lake  
0  2.37  NPS  

Degraded 

Habitat  
Sed/TSS  79  Narrative  12 mg/L  NA  

Unnamed  

Unnamed  

Trib to N Br  

Pigeon  

River  

6853164  3000102  WI10039794  
Shawano, 

Waupaca  
0  3.38  NPS  

Impairment 

Unknown  
TP  60  75  75  29  

Unnamed  

Unnamed  

Trib to  

Silver  

Creek  

5476612  147000  WI10030981  

Fond Du  

Lac, 

Green  

Lake  

0  2.11  NPS  
Degraded 

Habitat  
Sed/TSS  19  Narrative  12 mg/L  NA  

Unnamed  

Unnamed  

Trib to  

Waupaca  

River  

6775847  5021414  WI10039523  Waupaca  0  3.37  NPS  

Degraded  

Biological  

Community  

TP  66  75  75  24  

White 

Creek  

White 

Creek  
11026  146600  WI10000972  

Green 

Lake  
0  1.11  NPS  

Impairment 

Unknown  
TP  20  75  75  65  
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Date: February 27, 2020 

  

DECISION DOCUMENT FOR THE APPROVAL OF 

THE UPPER FOX WOLF BASIN WISCONSIN TMDL 
 

Section 303(d) of the Clean Water Act (CWA) and EPA’s implementing regulations at 40 C.F.R.  

Part 130 describe the statutory and regulatory requirements for approvable TMDLs. Additional 

information is generally necessary for EPA to determine if a submitted TMDL fulfills the legal 

requirements for approval under Section 303(d) and EPA regulations, and should be included in 

the submittal package. Use of the verb “must” below denotes information that is required to be 

submitted because it relates to elements of the TMDL required by the CWA and by regulation.  

Use of the term “should” below denotes information that is generally necessary for EPA to 

determine if a submitted TMDL is approvable. These TMDL review guidelines are not 

themselves regulations. They are an attempt to summarize and provide guidance regarding 

currently effective statutory and regulatory requirements relating to TMDLs. Any differences 

between these guidelines and EPA’s TMDL regulations should be resolved in favor of the 

regulations themselves. 

 

1. Identification of Waterbody, Pollutant of Concern, Pollutant Sources, and Priority 

Ranking 

 

The TMDL submittal should identify the waterbody as it appears on the State’s/Tribe’s 303(d) 

list. The waterbody should be identified/georeferenced using the National Hydrography Dataset 

(NHD), and the TMDL should clearly identify the pollutant for which the TMDL is being 

established. In addition, the TMDL should identify the priority ranking of the waterbody and 

specify the link between the pollutant of concern and the water quality standard (see section 2 

below).   

 

The TMDL submittal should include an identification of the point and nonpoint sources of the 

pollutant of concern, including location of the source(s) and the quantity of the loading, e.g., 

lbs/per day. The TMDL should provide the identification numbers of the NPDES permits within 

the waterbody. Where it is possible to separate natural background from nonpoint sources, the 

TMDL should include a description of the natural background. This information is necessary for 

EPA’s review of the load and wasteload allocations, which are required by regulation.  

 

The TMDL submittal should also contain a description of any important assumptions made in 

developing the TMDL, such as: 

 (1) the spatial extent of the watershed in which the impaired waterbody is located; 

 (2) the assumed distribution of land use in the watershed (e.g., urban, forested, 

 agriculture); 

(3) population characteristics, wildlife resources, and other relevant information affecting 

the characterization of the pollutant of concern and its allocation to sources;  

(4) present and future growth trends, if taken into consideration in preparing the TMDL 

(e.g., the TMDL could include the design capacity of a wastewater treatment facility); 

and 
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(5) an explanation and analytical basis for expressing the TMDL through surrogate 

measures, if applicable.  Surrogate measures are parameters such as percent fines and 

turbidity for sediment impairments; chlorophyll a and phosphorus loadings for excess 

algae; length of riparian buffer; or number of acres of best management practices. 

 

Comment:  

Location Description/Spatial Extent: The Wisconsin Department of Natural Resources 

(WDNR) has submitted TMDLs for the Upper Fox Wolf River Basin (UFWB). The entire 

watershed covers 5,900 sq. mi. in Fond du Lac, Outagamie, Waupaca, Green Lake, Shawano, 

Waushara, Marquette, Winnebago, Dodge, Calumet, Columbia, Langlade, Oneida, Marquette, 

Portage, and Adams Counties, approximately 10% of the area of Wisconsin. There are many 

appendices also submitted with the main report. 

 

There were 89 subbasins delineated for calculation of the TMDLs, including six subbasins on 

five Tribal lands (Menominee Reservation, Sokaogon Chippewa Community, Stockbridge 

Munsee Community, Forest County Potawatomi Community, and Ho-Chunk Nation) which are 

presented for illustrative purposes only since they are not under State TMDL jurisdiction, as 

shown in Table 2 of the TMDL with an asterisk (*). Of the 89 total locations, there are 22 lake 

segments (including the four chain of lakes (Poygan, Winneconne, Butte des Morts, and 

Winnebago) and 67 creek and river segments that comprise the areal extent of this TMDL. 

Subtracting the six Tribal subbasins from the total of 89, there are 83 total phosphorus (TP) and 

83 total suspended solids (TSS) allocations for the creeks, rivers and lakes in the UFWB.  

 

The TMDL tables at the end of this document shows creeks, rivers, tributaries and lake 

allocations. Section 1.3 of the TMDL submittal includes the locations in Wisconsin’s 2016 

Integrated Report in Tables 1 and 2 in the TMDL document, incorporated by reference, including 

their identification numbers, river miles, pollutants (TP or TSS), and impairments. Impairment 

indicators include degraded habitat, degraded biological community, excess algal growth, low 

Dissolved Oxygen (DO), water quality use restrictions, and eutrophication.  As further discussed 

in Section 3 of this Decision Document, the modeling effort determined allocations for all waters 

in the subbasins, including non-impaired waterbodies.  These allocations are considered 

protection strategies as described in “A Long-Term Vision for Assessment, Restoration, and 

Protection under the Clean Water Act Section 303(d) Program”.   

 

Wolf River - Section 1.2 of the TMDL states that the Wolf River is located in east central 

Wisconsin and extends from the headwaters of the Wolf River in the north, flows southward 

toward the chain of lakes (Poygan, Winneconne, Butte des Morts, and Winnebago) where the 

Wolf River joins Lake Poygan which is the furthest west in the chain within the Wolf River 

Basin, then continues southeastward into Lake Winneconne. From Lake Winneconne, the River 

flows south to the inlet in the north portion of Lake Butte des Morts. The drainage boundary of 

the Wolf River includes the first two lakes and the northern portion of Lake Butte des Morts. 

 

The Upper Fox River – The Upper Fox River is located south of the Wolf River Basin and 

extends from the headwaters in the southwest of the basin and flows generally northeastward to 

the inlet in the northwestern margin of Lake Butte des Morts, at in inlet slightly south of the 

Wolf River Basin inlet. The outlet from Lake Butte des Morts is at the eastern margin of Lake 
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Butte des Morts in Oshkosh; the River flows through Oshkosh then continues southeastward to 

the inlet of Lake Winnebago on its western shore. Most of the drainage area around Lake 

Winnebago is in the Upper Fox Basin, and drains to Lake Winnebago, except the northern 

portion of the Lake where the Lower Fox Basin begins.  

 

The Fond du Lac River watershed drainage is part of the Upper Fox River drainage, located in 

the southernmost portion of the study area of the Upper Fox Basin. It flows generally eastward 

then north into the Lake Winnebago after flowing through the town of Fond du Lac. 

 

Land use: Section 3.1 of the TMDL lists the current land uses as 30% forest, 22% cropland, 

17% pasture/grassland, 20% wetland, 6% open water, 4% non-regulated urban, and 1% regulated 

urban for the entire basin. Table 4 and Figure 4 of the TMDL provide further refinement of the 

land use. The basin lies within seven ecological landscapes (Section 3.3 of the TMDL); they are 

the North Central Forest, Forest Transition, Northeast Sands, Northern Lake Michigan Coastal, 

Central Lake Michigan Coastal, Southeast Glacial Plains, and Central Sand Hills. Though there 

is variety in the landscapes, they were all greatly influenced by glaciation. The soils are 

predominantly tills, outwash sands and gravels, silt loams, and glacial drift. Glacial landforms 

are also varied over the large areal extent of the watershed, including moraines, drumlins, eskers, 

kames, outwash plains, beach ridges, terraces, kettles, boulder fields and tunnel channels.  

 

Ground cover varies and includes forests, peatlands, wetlands, agricultural, pastures, and urban. 

Forested areas are predominant in the northern portion of the Wolf River watershed, and 

agricultural land use predominates further south in the lower portion of the Wolf River and 

Upper Fox watersheds. Both the soil type and vegetative cover have an impact on runoff of 

contaminants into the streams and lakes. 

 

Problem Identification: Section 1.2 of the TMDL discusses that the rivers and lakes are 

impaired due to excess phosphorus and sediment, resulting in water use restrictions. The 

numerous impairment indicators include nuisance algal growth, oxygen depletion, reduced 

aquatic vegetation, reduced water clarity, degraded biological community, degraded habitat, 

elevated pH, and elevated water temperature. Excess phosphorus results in eutrophication of the 

lakes, altering the ecology of the lakes and rivers and degrading their uses for swimming, fishing, 

recreational uses, and supplies of clean drinking water; it can also result in algal blooms/scums 

and when they die, decomposition reduces the dissolved oxygen in the water, making it difficult 

for fish and aquatic life to survive. Algal blooms and surface scums, or cyanobacteria, also 

produce toxins which are harmful and pose health risks to humans. 

 

Excess sediment reduces water clarity and light needed for aquatic vegetation. Vegetation 

provides oxygenation, food, and habitat, and stabilizes bottom sediments. However, when 

vegetation dies, the decomposition and eutrophication processes reduce available oxygen for 

other aquatic life. Too much sedimentation also smothers larvae and eggs in the substrate, clogs 

fish and invertebrate gills, increases water temperature, degrades habitat and reduces the 

sheltered habitat of aquatic organisms. Fish and waterfowl cannot see and catch food as well due 

to the turbidity.  
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TSS is also a concern because of its ability to transport TP to a waterbody, as further discussed 

in Section 2.5.2 of the TMDL. When anthropogenic sources of phosphorus are delivered to a 

stream the ratio of dissolved phosphorus immediately available to algae may be high relative to 

particulate forms of phosphorus (e.g., attached to soil particles; Robinson et al. 1992)1. Total 

phosphorus consists of both dissolved phosphorus (DP), which is mostly orthophosphate, and 

particulate phosphorus (PP), including both inorganic and organic forms (Sharpley et al. 

1994)2. Runoff from conventional tillage is generally dominated by PP; however, the 

proportion of TP as DP increases where erosion is comparatively low in locations with no-till 

fields or pasture (Sharpley et al. 1994)3. Streams with low gradients and morphology that 

enhances deposition of sediments in the low flow channel (e.g., channelized streams) may 

continually release dissolved phosphorus from sediments. Six lakes are listed as impaired for 

both TSS and TP; TSS TMDLs are not explicitly developed for these six lakes but through the 

close linkage of TSS with TP, the phosphorus reductions are expected by WDNR to result in 

TSS reduction (for Lake Butte des Morts, Lake Winnebago, Park Lake, Lake Poygan, Lake 

Puckaway, and Lake Winneconne) (Section 5.2.2 of the TMDL).  

Pollutant of Concern: The pollutants of concern are phosphorus and sediment.   

 

Other relevant issues: Because of the large scope of this project, there are several relevant 

issues that had an influence on the development of this TMDL, described below.  

Discharges related to Trading - Appendix H and Appendix I of the TMDL present wasteload 

allocations by facility needed to meet local water quality in the subbasin into which the facility 

discharges. The wasteload allocation must also meet downstream water quality. Section 6.4.1 in 

the TMDL states that allocations for municipal and industrial wastewater have been completed in 

this manner to help facilitate water quality trading, since the geographic extent in which trades 

can occur is based on the point of standards application as outlined in the “Guidance for 

Implementing Water Quality Trading in WPDES Permits”, 08/21/2013. A copy of the guidance 

can be found at: http://dnr.wi.gov/topic/SurfaceWater/documents/WQT_guidance_Aug_21 

_2013signed.pdf or by searching for “water quality trading” at http://dnr.wi.gov/.  

Appendix K of the TMDL is developed with WLA as well as Adaptive Management (AM) 

targets and estimated maximum downstream credits and will greatly assist in quantification of 

reductions or trading potential. Trading is further discussed in the Section 10 of this Decision 

Document (Implementation Section below). This TMDL Decision Document does not opine 

upon the discussions and calculations in Appendix K regarding water quality trading and 

adaptive management and are not approved or disapproved as part of this decision. 

 
1 Robinson, J.S., A.N. Sharpley, and S. J. Smith.  Development of a method to determine bioavailable phosphorus loss in 
agricultural runoff. Agriculture, Ecosystems and Environment. 47: 1994. pp. 287-297. 
https://pubag.nal.usda.gov/download/18697/PDF 
 
 2 Sharpley, A. N., Chapra, S. C., Wedepohl, R., Sim, J. T., Daniel, T. C. and K. R. Reddy. 1994.  Managing agricultural 

phosphorus for protection of surface waters: Issues and options.  Journal of Environmental Quality. 23: 437-451. 
https://dl.sciencesocieties.org/publications/jeq/abstracts/23/3/JEQ0230030437 
 
3 Ibid. 

http://dnr.wi.gov/topic/SurfaceWater/documents/WQT_guidance_Aug_21%20_2013signed.pdf
http://dnr.wi.gov/topic/SurfaceWater/documents/WQT_guidance_Aug_21%20_2013signed.pdf
http://dnr.wi.gov/
https://pubag.nal.usda.gov/download/18697/PDF
https://dl.sciencesocieties.org/publications/jeq/abstracts/23/3/JEQ0230030437
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Core Study (Appendix F of the TMDL) - Lake Winnebago is an important source of drinking 

water for over 250,000 people in the larger communities of Oshkosh and Fond du Lac, as well as 

its use for recreation and sport fishing. To ensure that the target for Lake Winnebago is a 

reasonable objective, Section 2.4.1 of the TMDL submittal reviews the bottom sediment coring 

and analysis of the Lake that was completed in 2016 and 2017, specifically performed for this 

project to further understand the paleoecology and its use as a reference TP concentration for the 

Lake. Results will be further discussed in this document in the Standards Section 2 below. The 

full report is titled Preliminary Report of Lake Winnebago Paleoecological Study by Onterra, 

LLC (2017). 

In-lake Macrophyte Study - Another project was completed by the WDNR in early 2018 during 

the process of developing this TMDL. Disturbances, stressors, and indicator responses in the 

Winnebago chain of lakes (called the Upper Pool Lakes in the 2018 project) were analyzed in the 

study. The primary disturbances recognized by WDNR are water level changes, increased 

nutrient loading, wind and wave action, benthivorous fish activity disturbing the rooted plants, 

and other activity such as motorboats and snowmobiles. Rather than watershed contaminant 

reduction, the project reviewed scenarios for internal phosphorus reduction in Lake Winnebago, 

as well as disturbance reduction. In-lake macrophyte development was studied for its role in 

increasing phosphorus uptake from the water column in the lake, and in stabilizing the bottom 

sediments to reduce phosphorus availability and turbidity (as TSS) from wind and benthic fish 

disturbance, as described in the report, Winnebago Pool Lakes Nutrient Technical Support 

(2018).4 

USGS Study (Appendix E of the TMDL) – there was an additional BATHTUB lake modeling 

project for the four Chain of Lakes and published in a separate draft that will be discussed in 

Section 3 below in this Decision Document. It was completed in 2018 specifically for this project 

titled: Water-Quality Response to Changes in Phosphorus Loading of the Winnebago Pool 

Lakes, Wisconsin, with Special Emphasis on the Effects of Internal Loading in a Chain of 

Shallow Lakes.5 

Past TMDL for Parsons Creek – Parsons Creek is in one of the segments modeled for this 

UFWB TMDL.  A TMDL was completed by Wisconsin and approved by EPA in 2007 for 

TSS/sediment, TP, and ammonia as described in Sections 2.6.1, 2.6.2, and 2.6.3, respectively, of 

the UFWB TMDL submittal. The 2007 TMDL allocations for TSS/sediment and TP for Parsons 

Creek will be replaced by this TMDL approval. The new calculations for this TMDL increase the 

necessary reductions for Parsons Creek. The increase is due to several factors.  

 

• In the original TMDL, values used for calculations of TSS as detailed in Section 2.6.1 of 

the UFWB TMDL, were varied flow and a variable concentration target, based on 

various flow regimes. The UFWB used one concentration target. Further, the flow record 

 
4 WDNR. 2018. Winnebago Pool Lakes Nutrient Technical Support. http://fwwa.org/new/wp-content/uploads/2018/06/Lake-
Winnebago_Final-Report-02-28-2018.pdf 
 
5 Robertson, D.M., Siebers, B.J., Diebel, M.W., and Somor, A.J., 2018. Water-quality response to changes in phosphorus loading 

of the Winnebago Pool Lakes, Wisconsin, with special emphasis on the effects of internal loading in a chain of shallow lakes: 
U.S. Geological Survey Scientific Investigations Report 2018–5099, 58 p. https://doi.org/10.3133/sir20185099 

http://fwwa.org/new/wp-content/uploads/2018/06/Lake-Winnebago_Final-Report-02-28-2018.pdf
http://fwwa.org/new/wp-content/uploads/2018/06/Lake-Winnebago_Final-Report-02-28-2018.pdf
https://doi.org/10.3133/sir20185099
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was longer for this TMDL, which resulted in higher maximum daily flow than the 

original 1997-2001 timeframe. 

• In Section 2.6.2, the UFWB states that the original Parsons Creek TP TMDL in 2007 did 

not have promulgated water quality standards (WQS) in the state of Wisconsin, so the 

targets were higher, allowing for less reduction from current conditions. Further, there is 

additional focus that downstream waters must meet WQS. 

• The ammonia calculations and TMDL from 2007 will remain as they are currently, since 

this TMDL did not address ammonia (Section 2.6.3 of the TMDL). 

 

Source Identification 

Point Sources - Section 4.1.1 of the TMDL lists the following point source contributors. 

• Publicly Owned Treatment Works (POTWs) and industrial dischargers with individual 

Wisconsin Pollutant Discharge Elimination Systems (WPDES) permits that generate 

wastewater (78 facilities in Appendix H of the TMDL, Table 1 for TP and Table 2 for TSS, 

incorporated by reference.) 

• Municipal Separate Storm Sewer Systems (MS4) stormwater permits. Stormwater is 

collected in urban areas serving over 10,000 persons (28 municipalities, Table 10 below 

taken from the TMDL submittal). 

• Concentrated Animal Feeding Operations (CAFOs) covered under the WPDES general 

CAFO permit, set to zero (32 locations, Table 11 below taken from the TMDL submittal). 

• General WPDES permits for stormwater discharges from construction sites or industrial 

facilities located outside of a permitted MS4. 

Point sources also contribute significant amounts of phosphorus and sediment to the Upper Fox 

Wolf River basin. As noted above, individual permittees, MS4s, CAFOs, and other discharges 

covered under general permits are present in the watershed and contribute pollutants. Section 

4.2.2 of the TMDL submittal lists the WDNR MS4 permittees (Table 10 below taken from the 

TMDL). CAFOs are also present in the basin, listed below in Table 11. Because CAFOs must 

comply with no discharge permit requirements, they are provided zero (0) allocation in the 

TMDL. 
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Table 1. List of permitted CAFOs in the Upper Fox-Wolf Basins. 
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Nonpoint Sources - The watershed is dominated by nonpoint sources of agriculture. Section 4.1.2 

of the TMDL lists the following nonpoint source contributions. 

• Agricultural runoff, including chemical fertilizer or animal manure, runoff from smaller 

animal feeding operations, fertilizer attached to soil particles, and dissolved phosphorus. 

Runoff comes from both cropland and pasture. 

• Nonregulated runoff from roads and paved areas, rooftops, disturbed soil from construction 

sites, golf courses and lawns with little vegetative cover. 

• Septic systems for domestic sewage that are not working properly. 

• Background sources from natural occurrences such as rocks, plant material, soils, and 

wildlife waste. This includes potential air deposition onto large bodies of open waters and 

groundwater. 

• Stream channels and lake shores can be disturbed by channel morphology changes, human 

activity such as tree removal, boating, etc. Erosion and deposition occur as the stream tries to 

reach equilibrium after disturbance, which could take years to stabilize. 

• Internal loading from bottom sediments loads phosphorus into the water column under 

various conditions. Legacy phosphorus can be released from aerobic and anaerobic 

decomposition of organic sediments, release of iron-bound phosphorus, simple diffusion, or 

resuspension of sediments. 

 

There are also waterbodies and impairment listings on the WDNR 2016 303(d) list that require 

further evaluation to determine if the allocations presented in the TMDL report will be sufficient 

to achieve water quality criteria. The waterbodies are in Appendix B of the TMDL and include 

Crane Lake, Lake Butte des Morts, Park Lake, Pine Lake, Poygan Lake, Puckaway Lake, Tree 

Lake and Winneconne Lake. 

 

Priority Ranking: Section 1.2 of the TMDL submittal states that the WDNR has ranked 

numerous waters in this basin as high priority for the development of TMDLs to address the 

impairments caused by excess phosphorus and sediment loading.   

 

Future growth: WDNR calculated a reserve capacity for each subbasin that can be utilized for 

future or increased discharges in the subbasin.  Section 6.7 of the TMDL provides details for 

future new or expanding dischargers. The WDNR will use information provided by a permittee 

to maintain the overall loading capacity for each reach. A permittee may use some of the reserve 

capacity, or a TMDL may also be re-evaluated for its assimilative capacity, and a modification, 

revocation or reissuance may occur under chapter 283, Wis. Stats. Allocations may also be 

recalculated for potential trading if the loading exceeds reserve capacity. 

 

Surrogate measures: The phosphorus and sediment reductions calculated for this TMDL will 

not only address the phosphorus and sediment impairments. Phosphorus and TSS reductions are 

expected to address the list of impairments in Table 1 of the TMDL, including low DO, excess 

algal growth, degraded biological community, and habitat degradation.  

 

EPA finds that the TMDL document submitted by the WDNR satisfies all requirements 

concerning this first element.   
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2. Description of the Applicable Water Quality Standards and Numeric Water Quality 

Target 

 

The TMDL submittal must include a description of the applicable State/Tribal water quality 

standard, including the designated use(s) of the waterbody, the applicable numeric or narrative 

water quality criterion, and the antidegradation policy. (40 C.F.R. §130.7(c)(1)). EPA needs this 

information to review the loading capacity determination, and load and wasteload allocations, 

which are required by regulation.   

  

The TMDL submittal must identify a numeric water quality target(s) – a quantitative value used 

to measure whether or not the applicable water quality standard is attained. Generally, the 

pollutant of concern and the numeric water quality target are, respectively, the chemical causing 

the impairment and the numeric criteria for that chemical (e.g., chromium) contained in the water 

quality standard. The TMDL expresses the relationship between any necessary reduction of the 

pollutant of concern and the attainment of the numeric water quality target. Occasionally, the 

pollutant of concern is different from the pollutant that is the subject of the numeric water quality 

target (e.g., when the pollutant of concern is phosphorus and the numeric water quality target is 

expressed as Dissolved Oxygen (DO) criteria). In such cases, the TMDL submittal should 

explain the linkage between the pollutant of concern and the chosen numeric water quality target.  

 

Comment: 

Designated Uses: Section 2.3 of the TMDL submittal states the Upper Fox Wolf River Basin 

designated uses, as defined in Chapter NR 102 of Wisconsin Administrative Code. The 

following designated uses apply to all waters of the state: Fish and Aquatic Life; Recreation; 

Wildlife; and Public Health and Welfare. Wisconsin water quality standards establish criteria for 

water quality that correspond to attainment of these designated uses. WDNR applied the criteria 

discussed below to both the impaired waters and the waters addressed by protection strategies. 

 

The Fish and Aquatic Life use also includes the numeric criteria for phosphorus described in 

Section 2.2 of the TMDL report. Section NR 102.04(3) of the Wisconsin Administrative Code 

defines the Fish and Aquatic Life use and identifies five fish and aquatic life subcategories for 

surface water classification (cold water communities; warm water sport fish communities; warm 

water forage fish communities; limited forage fish communities; limited aquatic life). All fish 

and aquatic life subcategories are subject to attainment of numeric phosphorus criteria except for 

waters with limited aquatic life designation. 

 

Standards for Phosphorus: There are both narrative and numeric criteria established to 

preserve and enhance water quality. Section 2.1 of the TMDL states that Wisconsin has 

determined that due to the excessive phosphorus and sediment loading, the following narrative 

criteria are not met in Wisconsin.  
 

Section NR 102.04(1): (a) Substances that will cause objectionable deposits on the shore or in the bed of a body of 

water, shall not be present in such amounts as to interfere with public rights in waters of the state, (b) Floating or 
submerged debris, oil, scum or other material shall not be present in such amounts as to interfere with public rights 

in waters of the states, (c) Materials producing color, odor, taste or unsightliness shall not be present in such 

amounts as to interfere with public rights in waters of the state. 
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The TMDL states: “Excess phosphorus loading causes algal blooms, which may be characterized 

as floating scum, producing a green color, a strong odor, and an unsightly condition. Sometimes 

these algal blooms contain toxins which limit recreational uses of the water bodies. Excessive 

sediments are considered objectionable deposits.” Table 1 in the TMDL submittal lists the TP 

and TSS criterion for each waterbody and is incorporated by reference. Table 3 below is a 

summary of criteria based on waterbody type, taken from Section 2.2 of the TMDL. 
 

Phosphorus Standards in Streams - Numeric criteria for phosphorus are found in NR 102.06 and 

were developed based on the size of the stream: 0.100 mg/L TP for non-wadeable, larger 

streams; 0.075 mg/L TP for wadeable, smaller streams (NR 102.06(3) criteria for rivers and 

streams).  

 

 
Phosphorus Standards in Lakes and Reservoirs – There are individual lake and reservoir 

standards TP standards, depending on the characteristics of the waterbody, found in Section 5.1.2 

in the TMDL (NR 102.06(4) criteria for lakes and reservoirs). Most of the lakes in this TMDL 

submittal have a 30 – 40 µg/L TP standard. The four Winnebago Pool Lakes used the 40 µg/L 

standard, and the remaining lakes used the standards in Table 17 below. 
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Phosphorus Target in Lake Winnebago - WDNR further investigated the existing criterion 

applicable to Lake Winnebago to determine if the criterion was both protective of the water and 

reasonable when compared with past lake conditions (Section 2.4.1 of the TMDL). Diatom 

communities (microscopic algae) were measured in the top and bottom of sediment cores at the 

north and south ends of the lake to estimate water column TP and sedimentation rates. The cores 

compared recently deposited samples to historical deposition in the lower sediments. Information 

from the lower sediments was used to determine that at least 150 years ago or more, the north 

basin of the lake measured TP at 40µg/L and the south basin measured 47µg/L. The WDNR 

determined therefore that the current criterion for TP for Lake Winnebago (40 µg/L) was 

appropriate.   

 

Target in Streams for TSS: Section 2.5.2 of the TMDL submittal states that the target for TSS 

is 12 mg/l for all the waterbodies and is derived from the narrative standard of “no objectionable 

deposits”, expressed as the median of monthly samples collected during the growing season 

between May and October.6 This target represents strong correlation between suspended 

sediment concentration (SSC) and several biotic indices, including macroinvertebrate species, 

fish species, fish index biotic integrity, and others. Breakpoint values (changes in the curve) 

served as the basis of selecting the numeric TSS target of 12 mg/L for TMDL development. SSC 

concentrations were identified by WDNR which best represented thresholds between reference 

and degraded conditions, using breakpoints that ranged from 3.5 to 22.25 mg/L and averaged 

13.5 mg/L. TSS and SSC procedures vary slightly in the lab, with TSS methods tending to 

underestimate sediment concentration relative to SSC.  

 

Target development is closely linked with the TSS association with phosphorus in general and in 

this watershed. The TMDL explains that sediment loads are linked to particulate phosphorus 

loads because much of the phosphorus that is delivered to streams is bound to sediment, 

especially from nonpoint sources. Phosphorus reduction will often result in sediment reduction 

because many pollutant reduction strategies will address both simultaneously. By reducing 

phosphorus and TSS, many stressors, such as low DO and eutrophication, will also be addressed.   

 

EPA finds that the TMDL document submitted by the WDNR satisfies all requirements 

concerning this second element.  

 

 

3. Loading Capacity - Linking Water Quality and Pollutant Sources 

  

A TMDL must identify the loading capacity of a waterbody for the applicable pollutant.  EPA 

regulations define loading capacity as the greatest amount of a pollutant that a water can receive 

without violating water quality standards (40 C.F.R. §130.2(f)). The pollutant loadings may be 

expressed as either mass-per-time, toxicity or other appropriate measure (40 C.F.R. §130.2(i)). If 

the TMDL is expressed in terms other than a daily load, e.g., an annual load, the submittal should 

explain why it is appropriate to express the TMDL in the unit of measurement chosen. The 

 
6 Robertson, D.M., Weigel, B.M., and Graczyk, D.J., 2008, Nutrient concentrations and their relations to the biotic integrity of 
nonwadeable rivers in Wisconsin: U.S. Geological Survey Professional Paper 1754, 81 p. 
https://pubs.usgs.gov/pp/1754/pdf/pp1754.pdf 

 

https://pubs.usgs.gov/pp/1754/pdf/pp1754.pdf
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TMDL submittal should describe the method used to establish the cause-and-effect relationship 

between the numeric target and the identified pollutant sources. In many instances, this method 

will be a water quality model. 

 

The TMDL submittal should contain documentation supporting the TMDL analysis, including 

the basis for any assumptions; a discussion of strengths and weaknesses in the analytical process; 

and results from any water quality modeling. EPA needs this information to review the loading 

capacity determination, and load and wasteload allocations, which are required by regulation. 

TMDLs must take into account critical conditions for stream flow, loading, and water quality 

parameters as part of the analysis of loading capacity. (40 C.F.R. §130.7(c)(1)). TMDLs should 

define applicable critical conditions and describe their approach to estimating both point and 

nonpoint source loadings under such critical conditions. In particular, the TMDL should discuss 

the approach used to compute and allocate nonpoint source loadings, e.g., meteorological 

conditions and land use distribution. 

 

Comment: 

Loading capacity: The loading capacities for each impaired waterbody and protection strategy 

watershed for TP and TSS are shown in Appendices H and I of the TMDL, respectively, and are 

found at the end of this document.  Allocations represent both daily and annual values, 

recommended Tribal allocations (though not part of this TMDL approval), percent reductions, 

and allowable discharges for individual permittees. 

 

Method for determining cause and effect: The calculation of loading capacity for the Upper 

Fox Wolf River covers a large areal extent which includes a large variability in stream sizes 

(wadeable and non-wadeable, requiring the use of several  water quality standards), including a 

spectrum of stream flows over time (flood through drought conditions), lakes and reservoirs, and 

the chain of lakes. Several methodologies were used and linked to determine loading capacities 

in the watershed. In addition to the TMDL submittal, reports from several models developed for 

the Upper Fox Wolf River included detailed methodology and results.  

 

Soil and Water Assessment Tool (SWAT) (Appendix C of the TMDL) and Source Loading and 

Management Model (SLAMM) - The UFWB SWAT model discussed in Section 4.2.2 of the 

TMDL is a watershed loading model that uses information on land cover, soils, slope, and land 

management practices. Calibration and validation are performed for crop yield/plant growth, 

stream flow, sediment, and TP. It then provides estimates of average annual streamflow, average 

annual nonpoint source loads (for TP and sediment), and the magnitude of point and nonpoint 

phosphorus and sediment loads from the major land cover types. These annual water volumes 

and loads from the watersheds are then inputs into the impaired lakes to calibrate lake response 

models, not used to directly simulate lakes or reservoirs. The reports also reviewed several 

locations where calibration and validation results did not meet performance criteria, but the 

model is valid on a basinwide scale.  

 

In Section 6.4.1 of the TMDL, the TSS wasteload allocations contained in the TMDL will be 

expressed as a mass limit. In many cases, dischargers will also receive a concentration limit for 

TSS, based on the Technology Based Effluent Limit (TBEL) requirements in ch. NR 210, Wis. 

Adm. Code, or applicable effluent limit guidelines for industrial discharges. 
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In Section 4.2.2 of the TMDL, there are 29 permitted MS4s within the UFWB that receive 

wasteload allocations, determined from the SWAT model. SLAMM is an urban runoff model 

used for stormwater management planning and results in overall percent reduction rather than 

wasteload allocations. Model results were adjusted for defining baseline conditions to reflect a 

20% TSS reduction, consistent with requirements in ch. NR 216 and NR 151, Wis. Admin. 

Code, and a corresponding 15% reduction in TP. The corresponding 15% TP reduction is 

calculated in SLAMM by applying BMPs to obtain the 20% TSS reduction. TP and TSS 

reductions do not have a 1:1 ratio because of the portioning determined between phosphorus 

attached to sediment and the soluble phosphorus in the urban runoff.   

 

Mass Balance is a simple difference between the P load exported from the lakes via outflow and 

that enter the lake from external sources from May through September. 

 

BATHTUB is a lake and reservoir model using a mass balance and estimates water column TP 

concentrations (Section 5.1.2 of the TMDL). The internal load in each pool lake is significant 

and is estimated as the additional load exported beyond what has been imported into the lake. In 

the modeling done in BATHTUB for this project: “…internal loading of phosphorus is 

significant in Lake Winnebago during the growing season and contributes to high summer water 

column phosphorus concentrations. For example, the estimated internal load during the growing 

season accounted for 56% of the total growing season phosphorus load to Lake Winnebago 

during 2009 through 2011 compared to 15% for Lake Poygan, 14% for Lake Butte des Morts, 

and 3% for Lake Winneconne… The high rate of internal phosphorus loading in Lake 

Winnebago during the growing season is likely due to physical resuspension of phosphorus-rich 

bottom sediment into the water column from wind and wave energy, including boat wakes, and 

physical disturbance by aquatic species rather than by chemical diffusion of phosphorus into the 

water column.” (Section 4.2.9, pp. 66-67 of the TMDL). 

 

Two scenarios of BATHTUB were run, the first with changes in internal loading proportional to 

external loading changes. The second was run with a 25% greater internal load reduction 

compared to an external load reduction, to reflect growing season internal load reduction when 

simulating targeted management to promote macrophyte growth and reduce wind-driven 

sediment suspension. Results overall were that the first scenario required a 73% reduction in 

loading from existing external TP, and the second scenario required a 67% reduction that 

included a 25% internal TP loading reduction (Section 5.1.3 of the TMDL). The loading 

capacities in Appendix H and I of the TMDL were calculated using the second BATHTUB 

scenario, which includes a 25% reduction in internal loading (Section 5.1.3 of the TMDL).  

WNDR determined that internal loading reductions could be attained by improvements in rooted 

macrophytes, and the installation of breakwaters/islands in the lake.    

 

Jensen7 – This lake response model was also used on the four chain of lakes to determine internal 

sediment loading using a method different from the BATHTUB model, to further confirm and 

understand the internal loading dynamics of the lake, using different parameters aside from the 

 
7 Jensen, J. P., Pedersen, A. R., Jeppesen, E., & Søndergaard, M. (2006). An empirical model describing the seasonal dynamics 

of phosphorus in 16 shallow eutrophic lakes after external loading reduction. Limnology and Oceanography, 51(1, Part 2), 791-

800. https://aslopubs.onlinelibrary.wiley.com/doi/epdf/10.4319/lo.2006.51.1_part_2.0791 

 

https://aslopubs.onlinelibrary.wiley.com/doi/epdf/10.4319/lo.2006.51.1_part_2.0791
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import/export of TP in and out of the lake (Section 5.1.2 of the TMDL). The release of internal 

lake phosphorus is determined by equations that calculate phosphorus sedimentation and release 

as a function of concentration and temperature.  

 

Jensen showed the greatest improvement in Lake Winnebago would occur in the first 20-30 

years of external reduction, requiring a 75% reduction from existing conditions, and it would 

take 65-70 years to achieve the 40 µg/L TP target. At a rate of 69% reduction it would take 100-

105 years to reach the target. 

 

Wisconsin Lake Modeling Suite (WiLMS) (Appendix D) - The WiLMS models (Section 5.1.2 of 

the TMDL) provide estimates of in-lake phosphorus concentrations using information on lake 

morphology, water inflows, and phosphorus loading. A lake is represented as a completely-

mixed body of water with no horizontal or vertical variability in water quality and is modeled on 

an annual time step. TP predictions are growing season averages; this model was used on 18 

lakes that are separate from the four chain of lakes. Inputs to the model from SWAT do not 

include explicit phosphorus loading to lakes from onsite wastewater treatment septic systems, so 

WiLMS calculates loading from septic systems using an equation that includes: 1) annual 

loading from septic systems, 2) septic tank phosphorus (P) export rate, 3) population using septic 

systems (number of persons), and 4) P retention coefficient. These values were included to 

estimate septic P loading for each lake. The observed P concentrations were acquired from the 

Wisconsin database (Surface Water Integrated Monitoring System – (SWIMS)).  

 

The Canfield-Bachmann model is a lake response model equation, quantifying the relationship 

between P loading and in-lake P concentrations. The equation was used within the WiLMS 

process to determine the lake response of the lakes in the watersheds (not including the four in 

the chain of lakes), originally derived using relationships of 723 natural lakes and reservoirs in 

the United States, Canada and northern Europe. The equations were developed for both natural 

lakes and artificial lakes, then applied to the lakes and reservoirs in the TMDL. It had worked 

well in the past in natural Wisconsin lakes (Appendix E of the TMDL). 

Annual Flow Weighted Mean / Growing Season Median (FWM / GSM) ratios - The FWM is the 

mean annual load / mean annual flow volume. The FWM / GSM (growing season May through 

October) ratio uses two types of loads, one annual and the other only during the growing season, 

for both TP and TSS (Section 5.1.1 of the TMDL).  

 

The calculation of this ratio is performed to convert the annual loading to values during the 

growing season to coincide with target values, using a conversion ratio. The ratios of 

FWM/GSM change, depending on whether there a is greater or smaller seasonal variation. 

Section 5.1.1 of the TMDL states: “A stream’s annual FWM concentration is generally higher 

than its GSM concentration in streams where TP concentration increases with discharge and 

where there is little seasonal variation. In contrast, the GSM concentration may be higher than 

the annual FWM concentration in streams where TP exhibits a strong seasonal pattern that peaks 

in summer and is independent of discharge.” The ratios were calculated using USGS flow gages 

at six sites. 

 

After determining appropriate FWM / GSM ratios, the phosphorus loading capacity was initially 

calculated for headwater TMDL subbasins as:  
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Loading Capacity = Q mean * TP crit * FWM / GSM 

 

where Q mean is the mean annual flow in the subbasin, TP crit is the total phosphorus criterion 

for the subbasin (75 μg/L for headwater subbasins), and FWM/GSM is the conversion factor 

described above. The phosphorus loading capacity for non-headwater subbasins was then 

calculated using the above equation minus the loading capacity of all upstream subbasins 

(Section 5.1.1 of the TMDL). 

 

The equation was also used for the calculation of TSS. 

 
Loading Capacity = Q mean * TSS crit * FWM / GSM 

 

where Q mean is the mean annual flow in the subbasin, TSS crit is the numeric concentration 

target for the subbasin (12 μg/L for headwater subbasins) (Section 5.2.1 of the TMDL). 

 

Model results - To summarize the methods on a project regional scale, the models and 

calculations were completed to simulate the best possible interpretation of the processes in the 

watershed.  The SWAT (Appendix C) outputs are inputs to the lakes (BATHTUB and Jensen) as 

well as inputs to the lake model WiLMS (Appendix D) that includes additional septic tank 

phosphorus, the population using septic systems, and a P retention coefficient. The SWAT model 

was used to simulate the watershed loads running off the different land uses and into the lakes.  

 

The loads were first calculated for the headwater basins, and then each subsequent subbasin had 

a loading calculation developed, based upon flow and appropriate criteria.  The upstream load 

was subtracted from each basin, so the subbasin loading capacity is based upon the individual 

subbasin (i.e., is not a cumulative number). To determine the TMDL reach-specific load, the 

upstream load was subtracted from the overall load.  Once the load capacities were calculated 

based upon the river criteria, the SWAT model was re-run to include the results from the lake 

modeling (BATHTUB and the Jensen Model) to determine the load capacities based upon any 

downstream lake criteria. 

 

The large influence of the four Chain of Lakes draining to each other and from the watershed, 

especially Poygan, Winneconne and Butte des Morts on Lake Winnebago, was recognized and 

addressed by running separate lake models (BATHTUB and Jensen) for the Chain of Lakes. 

Multiple models help ensure that any bias implicit in a singular method was identified and 

generally quantified to better calculate the reductions needed. External loading and in-lake 

loading are also important factors that influence the lake calculations and addressed by the 

Canfield-Bachmann equation. The equation relationships were established from studying 

hundreds of other lakes, as stated above.  

 

Headwater inputs and influences were accounted for using FWM / GWM ratios as inputs to the 

lake model BATHTUB. The importance of seasonal loading derived from the annual loading 

was addressed by studying the growing season mean (May through October) loading and flow 

weighted mean (annual) loading ratios to compare the influence of seasonal variation on annual 

loading. 
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Critical Conditions: In Section 5.3 in the TMDL, the WDNR states that critical conditions for 

both pollutant loadings are predominantly during high flows in the growing season in streams 

(May through October), while the critical condition for water quality impacts are during the 

summer when higher temperature and longer days causes an increase in excessive plant growth 

in the lakes when temperature, flow and sunlight causes excess algal growth (June through 

September 15). The influx of phosphorus can happen at any time of year and contribute to 

impairment. 

 

EPA finds the WDNR’s approach for calculating the loading capacity to be reasonable and 

consistent with EPA guidance. EPA finds that the TMDL document submitted by the WDNR 

satisfies all requirements concerning this third element. 

  

 

4. Load Allocations (LAs) 

 

EPA regulations require that a TMDL include LAs, which identify the portion of the loading 

capacity attributed to existing and future nonpoint sources and to natural background. Load 

allocations may range from reasonably accurate estimates to gross allotments (40 C.F.R. 

§130.2(g)). Where possible, load allocations should be described separately for natural 

background and nonpoint sources.  

 

Comment: 

LAs for TP and TSS were determined by the WDNR for natural background, agricultural 

nonpoint source, and non-regulated urban stormwater (Section 6.2 of the TMDL) shown in 

Appendices H and I, respectively, of the TMDL. Natural background includes nonpoint sources 

from forests, wetlands, and atmospheric and direct groundwater inflow to the Winnebago Pool 

Lakes. The nonpoint sources are described in Section 1 above, and include leaking septic 

systems, erosion and internal sediment loading or resuspension of sediments. Appendix C of the 

TMDL describes the detailed process used by WDNR to determine the load allocations for each 

subbasin. 

 

EPA finds the WDNR’s approach for calculating the LA to be reasonable and consistent with 

EPA guidance. EPA finds that the TMDL document submitted by the WDNR satisfies all 

requirements concerning this fourth element. 

 

 

5. Wasteload Allocations (WLAs) 

 

EPA regulations require that a TMDL include WLAs, which identify the portion of the loading 

capacity allocated to individual existing and future point source(s) (40 C.F.R. §130.2(h), 40 

C.F.R. §130.2(i)). In some cases, WLAs may cover more than one discharger, e.g., if the source 

is contained within a general permit.  

 

The individual WLAs may take the form of uniform percentage reductions or individual mass 

based limitations for dischargers where it can be shown that this solution meets WQSs and does 

not result in localized impairments. These individual WLAs may be adjusted during the NPDES 
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permitting process. If the WLAs are adjusted, the individual effluent limits for each permit 

issued to a discharger on the impaired water must be consistent with the assumptions and 

requirements of the adjusted WLAs in the TMDL. If the WLAs are not adjusted, effluent limits 

contained in the permit must be consistent with the individual WLAs specified in the TMDL. If a 

draft permit provides for a higher load for a discharger than the corresponding individual WLA 

in the TMDL, the State/Tribe must demonstrate that the total WLA in the TMDL will be 

achieved through reductions in the remaining individual WLAs and that localized impairments 

will not result. All permittees should be notified of any deviations from the initial individual 

WLAs contained in the TMDL. EPA does not require the establishment of a new TMDL to 

reflect these revised allocations as long as the total WLA, as expressed in the TMDL, remains 

the same or decreases, and there is no reallocation between the total WLA and the total LA.   

 

Comment: 

The WLAs for TP and TSS TMDLs and protection strategies included general permits, regulated 

Wisconsin Pollutant Discharge Elimination System (WPDES) permits, MS4 permits in 

Appendix H and shown below. Note that Table 4 of this Decision Document is a recommended 

WLA and was calculated for modeling simulation continuity within the watershed but is not 

mandatory for the Tribes represented in the table and are not considered “approved” WLAs 

pursuant to 40 CFR 130.7. The allocations are in six subbasins for five Tribal areas. 

Permitted and Industrial Wastewater Discharges - WDNR calculated WLAs for WPDES 

permits. The individual WLAs are in Table 3 below for TP (Appendix H) and Table 3 for TSS 

(Appendix I) later in this Section, taken from the TMDL submittal.   

 

The baseline load for each facility was calculated based upon the technology-based effluent limit 

for phosphorus of 1.0 mg/L multiplied by either the average annual design flow (for the 

municipal facilities) or the highest average flow over five years (for industrial dischargers).  

Some facilities have a lower effluent concentration limit already in their permit, in which case 

the lower limit was used (Section 4.2.1 of the TMDL). The facilities were given an individual 

WLA based upon the reduction needed to attain WQSs in each modeled reach (Section 6.2 of the 

TMDL). For example, if a facility contributed 15% of the baseline load in a modeled reach, then 

the facility received 15% of the controllable load based upon the loading capacity. The 

controllable load is defined by WDNR as the point source, MS4, and the nonpoint source loads 

for each modeled reach.  Some reaches do not have reductions, as the modeled reach is attaining 

current WQSs. 

 

WDNR noted that many facilities discharge upstream of impaired segments, and therefore 

WLAs need to be determined to ensure downstream uses are protected. The WDNR calculated 

WLAs for NPDES permits on Tribal lands shown in Table 4 for TP and Table 4 for TSS below. 

Since they are not on State lands the allocations are recommended but not part of this EPA 

TMDL approval. 
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TP WLA by point source 
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MS4s:  There are 47 allocations calculated for 29 cities, villages, and towns within the basin 

regulated under MS4 permits (Table 5 for TP below and Table 5 for TSS later in this document, 

taken from Appendix H and I of the TMDL submittal, respectively). The Town of Clayton has its 

MS4 regulated area outside of the UFWB and is not included in this TMDL (Section 4.2.2 of the 

TMDL submittal). 

 

The MS4 WLAs were based upon the land area under the jurisdiction of the MS4 permit as well 

as the SLAMM model as discussed in Section 3 of this Decision Document and in Section 4.2.2 

of the TMDL. The SLAMM model was used to determine the baseline loads for the MS4 entities 

and considered the Wisconsin runoff management performance standards requiring a 20% 

reduction in annual average TSS loads from existing development constructed prior to October 1, 

2004 pursuant to Wisconsin NR 216 and NR 151 rules (Section 4.2.2 of the TMDL).  The 

WDNR “TMDL Guidance for MS4 Permits: Planning, Implementation, and Modeling 

Guidance” (WDNR, 2014) determined that the TSS reduction of 20% is equivalent to a 15% 

reduction in phosphorus loads as stated above in Section 3 of this document. The WLAs for each 

MS4 are in Table 5 for TP and Table 5 for TSS below in this Decision Document.  The WLAs 

are calculated for each municipality and includes identification of the subbasin and acreage.   

 

Calumet County, Fond du Lac County, Winnebago County, and the University of Wisconsin-

Oshkosh are covered by a WPDES permit but will not receive individual allocations because 

they are covered by their respective MS4 permits. They are expected to achieve the applicable 

reduction. WDNR noted that the MS4 permits require permittees to map out their stormwater 

system, and this process is currently underway.  

 

A separate MS4 load was not calculated for the Wisconsin Department of Transportation 

(WisDOT). WDNR noted that at this time, WisDOT has a WPDES permit called a TS4 that 

includes a Memorandum of Understanding with the WDNR for WisDOT to implement the 

TMDL requirements for discharges and comply with the TMDL allocation (Section 6.4.3 of the 

TMDL).  

 

For both MS4s and individual dischargers, WDNR also calculated percent reductions 

(Appendices H and I) in several ways to assist stakeholders in reduction from baseline. WDNR 

gives details for: 1) percent reduction to protect local (within the subbasin) water quality; 2) 

reduction for downstream water quality; and 3) total percent reduction, that is, local and 

downstream. WDNR explained that this portioning is important when determining where and 

how water quality trading or adaptive management activities occur. This will ensure guidance is 

followed and is compatible with the geographic extent of trading. WDNR noted that it is 

important that trades occur within the same watersheds, and to ensure local water quality is not 
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ignored (Section 6.4.1 of the TMDL). Appendix K of the TMDL discusses how water quality 

trading and adaptive management can be used in the Upper Fox Wolf Basin to implement the 

allocations.   

 

CAFOs: These point sources must comply with all WPDES permit conditions and the runoff 

from CAFO land application is considered a nonpoint source when applied in agronomic 

amounts. For production areas, CAFOs may not discharge manure or process wastewater 

pollutants to navigable waters except under extraordinary circumstances (as noted in Section 

6.4.4 of the TMDL); from ancillary or storage areas, CAFOs may discharge stormwater provided 

they comply with surface water and groundwater standards (Section 6.4.4 of the TMDL). For 

this TMDL effort, WDNR has determined a WLA = 0 for manure management facilities (Section 

6.4.4 of the TMDL). 
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TSS WLA by point source  
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EPA finds the WDNR’s approach for calculating the WLA to be reasonable and consistent with 

EPA guidance. EPA finds that the TMDL document submitted by the WDNR satisfies all 

requirements concerning this fifth element. 
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6. Margin of Safety (MOS) 

 

The statute and regulations require that a TMDL include a margin of safety (MOS) to account for 

any lack of knowledge concerning the relationship between load and wasteload allocations and 

water quality (CWA §303(d)(1)(C), 40 C.F.R. §130.7(c)(1)). EPA’s 1991 TMDL Guidance 

explains that the MOS may be implicit, i.e., incorporated into the TMDL through conservative 

assumptions in the analysis, or explicit, i.e., expressed in the TMDL as loadings set aside for the 

MOS. If the MOS is implicit, the conservative assumptions in the analysis that account for the 

MOS must be described. If the MOS is explicit, the loading set aside for the MOS must be 

identified. 

 

Comment: 

The WDNR used an implicit MOS for the Upper Fox Wolf River TMDL for both TP and TSS 

(Section 6.6 of the TMDL). The WDNR states that conservative estimates in the methodologies 

were used for three waterbody types, the streams and rivers, lakes and reservoirs, and the chain 

of lakes. 

 

Streams and rivers used conservative assumptions for the development of the TP and TSS 

TMDLs; numeric targets for both TSS and TP are developed in Wisconsin by using annual flow 

weighted mean concentrations, which includes the higher flows during growing season. The 

lakes and reservoirs phosphorus loading capacity analysis used lake response models to estimate 

water column TP concentrations, using flow volume and external phosphorus loading (Section 

5.1.2 of the TMDL). In the modeling efforts, the water volumes were set to existing averages 

from 2009-2013, which are less than baseline flows used for calculating loading capacities. 

Loading capacity calculations used design flows of POTWs, or maximum annual observed flow 

for industrial dischargers. Within the models, less flow brings in less load; therefore, using 

averages and not maximum values was a conservative assumption for phosphorus and sediment 

loading capacity calculation. 

 

In the Winnebago Pool Lakes, the TP loads from direct groundwater discharge (Section 4.2.7 of 

the TMDL) are assigned to the background source category, with no reductions applied to 

baseline loads, though baseline groundwater TP loading may be higher due to human activity. 

Reductions in TP loading from direct groundwater discharge to the Winnebago Pool may occur 

as land management activities are implemented to reduce TP in surface water, and therefore the 

groundwater loading values represent a conservative assumption. Lake Winnebago also used two 

lake response models to estimate the loading, and water column TP but resulted in similar 

estimates, used to provide confidence in the models and implicit margin of safety due to the 

resultant relative agreement of the two models. 

 

Further, the WDNR states in Section 6.6 of the TMDL: “The phosphorus loading capacity of 

Lake Winnebago requires load reductions from most TMDL subbasins that are beyond what 

would be needed to meet local stream and river targets for phosphorus. The difference between 

these two levels of load reductions represents an implicit MOS for subbasins with phosphorus 

allocations determined by Lake Winnebago.”  
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EPA finds the WDNR’s approach for calculating the MOS to be reasonable and consistent with 
EPA guidance. EPA finds that the TMDL document submitted by the WDNR satisfies all 
requirements concerning this sixth element. 

 

 

7. Seasonal Variation 

 

The statute and regulations require that a TMDL be established with consideration of seasonal 

variations. The TMDL must describe the method chosen for including seasonal variations.  

(CWA §303(d)(1)(C), 40 C.F.R. §130.7(c)(1)). 

 

Comment: 

Seasonal variation was considered as described in Section 6.8 of the TMDL. Loading capacity 

and allocations were calculated acknowledging the various source influences at different times of 

the year. The spring and summer months are conducive to transportation of TP and TSS, and 

plant growth occurs when excess phosphorus is available, as well as the loading and transport of 

TSS with precipitation events. TSS critical conditions occur during wet weather events that may 

add runoff during storm events, scour from channel beds, or streambank erosion. Timeframes 

outside of the spring and summer months can also contribute to high sediment concentrations as 

sediments may be deposited in streambeds in the spring or summer but transported at a later time 

in the year. 

 

EPA finds that the TMDL document submitted by WDNR satisfies all requirements concerning 

this seventh element.

 

 

8. Reasonable Assurances 

 

When a TMDL is developed for waters impaired by point sources only, the issuance of a National 

Pollutant Discharge Elimination System (NPDES) permit(s) provides the reasonable assurance 

that the wasteload allocations contained in the TMDL will be achieved. This is because 40 C.F.R. 

122.44(d)(1)(vii)(B) requires that effluent limits in permits be consistent with “the assumptions 

and requirements of any available wasteload allocation” in an approved TMDL. 

 

When a TMDL is developed for waters impaired by both point and nonpoint sources, and the 

WLA is based on an assumption that nonpoint source load reductions will occur, EPA’s 1991 

TMDL Guidance states that the TMDL should provide reasonable assurances that nonpoint 

source control measures will achieve expected load reductions in order for the TMDL to be 

approvable. This information is necessary for EPA to determine that the TMDL, including the 

load and wasteload allocations, has been established at a level necessary to implement water 

quality standards. 

 

EPA’s August 1997 TMDL Guidance also directs Regions to work with States to achieve TMDL 

load allocations in waters impaired only by nonpoint sources. However, EPA cannot disapprove a 

TMDL for nonpoint source-only impaired waters, which do not have a demonstration of 

reasonable assurance that LAs will be achieved, because such a showing is not required by current 

regulations. 



Upper Fox Wolf River Basin Wisconsin TMDL 

Decision Document  

 

 25 

Comment:  

Section 7.2 and 7.3 of the TMDL consider reasonable assurance for both point and nonpoint 

sources, respectively. Numeric criteria for phosphorus were established in 2010 under Section NR 

102.06 of the Wisconsin Administrative Code (Wis. Adm. Code).  

 

Point sources - have permits issued for wastewater from municipalities and industry, and 

stormwater from certain MS4s, industries and construction sites, under Chapter (ch.) NR 217. 

Wisconsin used Technology Based Effluent Limit requirements in ch. NR 217, Wis. Adm. Code 

for phosphorus, and ch. NR 210 Wis. Adm. Code for TSS limits. For point source reductions, the 

individual, municipal and industrial wastewater dischargers will acquire discharge limits 

consistent with the TMDL. General permit discharges will be evaluated to ensure they are 

consistent with the TMDL as well. 

 

Nonpoint sources - Sections 7.3.1 through 7.3.11 describe the many incentives and programs that 

demonstrate the reasonable assurance is a very strong, coordinated, and ongoing effort related to 

improvement of the Upper Fox Wolf River Basin, both in the internal state planning and 

programs, and the extensive citizen and stakeholder involvement. The Section reviews many 

financial, regulatory, and implementation activities over the course of many years to help ensure 

that the TMDLs will be implemented through many initiatives in many organizations and 

agencies.  

• NR 151 of the Wis. Adm. Code – NR 151 includes NPS performance standards and manure 

management prohibitions. Methods include using a tillage setback, the use of the Phosphorus 

Index to limit amount of phosphorus runoff from croplands and pastures, executing the 

prohibition against excess process wastewater handling, achieving TMDLs, meeting tolerable 

soil erosion rates for sheet, rill and wind erosion, and maintaining manure storage facilities.  

• WDNR cost sharing grant programs – Wisconsin lists six entities that provide support grants: 

the Targeted Runoff Management (TRM) Grant Program, the Notice of Discharge (NOD) 

Grant Program, the Urban Nonpoint Source & Storm Water Management Grant Program, the 

Lake Planning Grant Program, the Lake Protection Grant Program, and the River Planning 

and Protection Grant Program. 

• Targeted Runoff Management (TRM) Grant Program – grants are available to local units of 

government for both urban and agricultural sites, based on the need for compliance with 

standards, the existence of impaired waters, outstanding or exceptional resource waters, 

threats to public health, animal feeding operations receiving an NOD, the existence of water 

quality concerns of national or statewide importance, projects consistent with priorities of the 

WDNR, or consistent with approved county land and water resource management plans. 

• NOD Grants - grants to provide cost sharing to farmers who must install agricultural BMPs to 

comply with NOD requirements. 

• Lake Management Planning Grants – to assist lake groups in gathering data, describe land use 

on shorelines and watersheds, evaluate zoning and sanitations, assess fish and wildlife 

habitats, and evaluate different courses of action 

• Lake and River Protection Grants – to purchase land, restore wetlands and shorelands, 

develop local regulations to protect lakes, and to develop lake management implementation 
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plans. River grants are similar but also include a range of actions from potential dam removal 

to increased local understanding. 

• Department of Agriculture, Trade, and Consumer Protection (DATCP) Soil & Water 

Resource Management Program – the counties’ Land and Water Conservation Departments 

develop plans to identify conservation needs. 

• DATCP Producer Led Watershed Protection Grants Program – its first round of grants was in 

2016, to give financial support to farmers to lead conservation efforts in their own watersheds. 

• Federal Programs – Wisconsin named the Environmental Quality Incentive Program (EQIP) is 

a federal cost-share program administered by the Natural Resources Conservation Service 

(NRCS) for assisting in BMPs. The Conservation Reserve Program (CRP) is a voluntary 

program available to agricultural producers to help them safeguard environmentally sensitive 

land. Conservation Reserve Enhancement Program (CREP) provides funding to take land out 

of production near surface water or sinkholes. The Regional Conservation Partnership 

Program (RCPP) promotes coordination between NRCS and its partners to deliver 

conservation assistance to producers and landowners. 

• Water Quality Trading (WQT) and AM – available to eligible municipal and industrial 

wastewater dischargers to demonstrate compliance with TMDL WLAs. These options provide 

a watershed-based opportunity to reduce pollutant loading through point and nonpoint source 

collaboration. 

• Phosphorus Multi-discharger Variance – variances were developed to assist in extending the 

timeline to wastewater dischargers. In exchange, point sources commit to assist in reduction 

from NPS loading. 

 

EPA finds that the TMDL document submitted by the WDNR satisfies all the requirements 

concerning this eighth element. 

 

 

9.    Monitoring Plan to Track TMDL Effectiveness 

 

EPA’s 1991 document, Guidance for Water Quality-Based Decisions: The TMDL Process (EPA 

440/4-91-001), recommends a monitoring plan to track the effectiveness of a TMDL, particularly 

when a TMDL involves both point and nonpoint sources, and the WLA is based on an assumption 

that nonpoint source load reductions will occur. Such a TMDL should provide assurances that 

nonpoint source controls will achieve expected load reductions and, such TMDL should include a 

monitoring plan that describes the additional data to be collected to determine if the load 

reductions provided for in the TMDL are occurring and leading to attainment of water quality 

standards. 

 

Comment: 

Section 7.4 of the TMDL states that the basin sites will be monitored, especially where grant 

money was used for BMPs. Monitoring will occur as staff and money allow, and where locations 

may have changed as they reach applicable water quality standards. Sites will be assessed on the 

statewide rotational monitoring basis, as well as using metrics for habitat and biota. WDNR will 
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also work with citizen monitoring groups to assist and supplement WDNR data. A website portal 

is under development to track implementation of NPS locations, and access will be available for 

those outside of the agency. 

 

EPA finds that the TMDL document submitted by the WDNR satisfies all the requirements 

concerning this ninth element. 

 

 

10. Implementation 

 

EPA policy encourages Regions to work in partnership with States/Tribes to achieve nonpoint 

source load allocations established for 303(d)-listed waters impaired by nonpoint sources.  

Regions may assist States/Tribes in developing implementation plans that include reasonable 

assurances that nonpoint source LAs established in TMDLs for waters impaired solely or 

primarily by nonpoint sources will in fact be achieved. In addition, EPA policy recognizes that 

other relevant watershed management processes may be used in the TMDL process. EPA is not 

required to and does not approve TMDL implementation plans. 

 

Comment: 

Section 7.1 of the TMDL states that water quality implementation details are included in the 

Reasonable Assurance Section above. The stakeholders have access to many programs and grants 

to assist in the implementation activities, which helps ensure that the implementation will occur. 

Many phases of implementation (planning, money, collaborative efforts) from multiple sectors 

(PS, NPS and potential trading) are addressed. Targeting of implementation steps may occur both 

in an urban and agricultural setting, for nonpermitted entities, general permits, and individual 

permits, and ensure consistency with the TMDL. 

 

Wisconsin provided Appendix G in the TMDL which includes baseline loads per source type. 

These values will be very helpful to operators or stakeholders in determining reductions in several 

source categories: background, agricultural nonpoint, non-regulated urban, general permits, 

regulated MS4 urban, and individual permits.  

 

Wisconsin has also provided Appendix K with the TMDL which assists the operators of facilities 

with numerical goals for trading and adaptive management options for point sources. The 

discussion includes the end goals of each program, monitoring, timing, quantification of 

reductions, and eligibility requirements. The facilities are identified by name, permit number, 

TMDL number of subbasin, WLAs, credits, identifies the downstream waterbodies as well as the 

adaptive management target.  

 

EPA reviews, but does not approve, implementation plans. EPA finds that this criterion has been 

adequately addressed. 

 

 



Upper Fox Wolf River Basin Wisconsin TMDL 

Decision Document  

 

 28 

11. Public Participation 

  

EPA policy is that there should be full and meaningful public participation in the TMDL 

development process. The TMDL regulations require that each State/Tribe must subject 

calculations to establish TMDLs to public review consistent with its own continuing planning 

process (40 C.F.R. §130.7(c)(1)(ii)). In guidance, EPA has explained that final TMDLs submitted 

to EPA for review and approval should describe the State’s/Tribe’s public participation process, 

including a summary of significant comments and the State’s/Tribe’s responses to those 

comments. When EPA establishes a TMDL, EPA regulations require EPA to publish a notice 

seeking public comment (40 C.F.R. §130.7(d)(2)). 

 

Provision of inadequate public participation may be a basis for disapproving a TMDL. If EPA 

determines that a State/Tribe has not provided adequate public participation, EPA may defer its 

approval action until adequate public participation has been provided for, either by the State/Tribe 

or by EPA. 

 

Comment: 

This TMDL effort follows upon the TMDL project for the Lower Fox River Watershed, which 

was developed by WDNR and approved by EPA on May 18, 2012.  The Lower Fox River TMDL 

addressed phosphorus and sediment loads in the Lower Fox River and noted that additional 

reductions in phosphorus loading would be needed from Upper Fox/Wolf River watershed and 

Lake Winnebago (Total Maximum Daily Load and Watershed Management Plan for Total 

Phosphorus and Total Suspended Solids in the Lower Fox River Basin and Lower Green Bay. 

WDNR, March 2012).   

 

The public was extensively involved in the development process of this TMDL.  

• September 2014 - introduction of the TMDL project, description of the proposed watershed 

and lake modeling approaches, and presentation of the data to be used for the project; 

• June 2016 - presentation of initial watershed modeling and lake inputs, methods, and results; 

• August 2017 - presentation of updated watershed modeling and lake results and allocation 

methods for TMDL development; 

• July 2018 - presentation of updated watershed modeling and lake results. 

WDNR held several technical advisory group meetings over the course of several years, to assist 

in the understanding of the approaches and processes in developing the TMDL. Finally, the 

TMDL was public noticed by WDNR from November 30, 2018 to January 18, 2019. A public 

meeting was held on December 12, 2018, at the Coughlin Building in Oshkosh, with extensive 

community participation. Copies of the draft TMDL were made available upon request and on the 

Internet web site: https://dnr.wi.gov/topic/tmdls/foxwolf/  

 

Several entities and individuals provided comments to the WDNR during the public comment 

period. The comments were from various stakeholders, including several environmental/ 

watershed groups, wastewater dischargers, consultants for municipalities, municipalities, 

https://dnr.wi.gov/topic/tmdls/foxwolf/
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individual citizens, and several trade groups representing permitted dischargers.  A summary of 

the major issues and WDNR responses is below.  

 

The comments were adequately addressed by WDNR and are included with the final TMDL 

submittal Response to Comments. WDNR also adequately addressed EPA comments throughout 

the course of TMDL development. The comments are addressed within the text as appropriate, 

within tables in appendices, and in responses to comments included in the final TMDL.  

  

Development of Allocations and Reductions for Nonpoint Sources  

 

The greatest number of comments requested that the allocations have a less restrictive TP limit for 

point sources, and that nonpoint sources should take more measures to reduce their loading. These 

commenters stated that point sources have an unfair burden to reduce, even as they do not 

contribute as much to the impairment as the nonpoint sources. WDNR stated that each discharger 

has distinct allocations and reductions, and that if associated cost savings occurs for one source 

(with less restrictive limits), that action might increase costs at another location. All entities 

should continue to use the TMDL allocations, as calculated, to meet regulatory standards. Further, 

the reasonable assurance for nonpoint sources would be less likely to be achieved if the point 

sources changed to put more restrictions on the nonpoint locations. The suggestions from the 

public regarding a phased approach for more flexibility in achieving reductions still requires 

meeting standards.  

 

WDNR explained that the modeling and TMDL development process was designed to provide 

stakeholders with sufficient information to identify where the nonpoint source reductions would 

be most critical. The use of multiple models included SWAT, WiLMs, Jensen, BATHTUB and 

FWMC as described in the methods section above enables operators to make appropriate 

decisions to address the sources of contamination. 

 

Questions arose from commenters related to Water Quality Based Effluent Limits (WQBELs) 

using WDNR’s NR 217 (rather than technology-based limits which would be higher), utilizing 

TMDL-based limits for a few permit cycles. These commenters have a concern about whether the 

limits could be further reduced after several cycles if there are not significant reductions from 

nonpoint sources within that timespan. WDNR responded that because the TMDL was very 

comprehensive and developed with appropriate allocations to meet standards, including detailed 

modeling and calculations, it does not believe it is likely that the point sources would be given 

lower targets at a later date. 

 

Lake Winnebago: Macrophyte Restoration  

 

The establishment of macrophyte communities to reduce phosphorus in the lake aquatic 

vegetation in Lake Winnebago was modeled in 2018 separately from this TMDL. The interaction 

of macrophytes (aquatic plants), chlorophyll and mussels were studied to determine possible 

remediation of the eutrophication of the Lake. Stakeholders suggested the removal of phosphorus 
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or the reduction of sediment disturbance due to the stabilization of sediment would be very useful 

and could potentially be used for trading credits. WDNR has stated that the TMDL is not 

designed to make quantitative trading decisions and that trading would need to be addressed 

through the trading mechanisms and guidance. Though the project was designed to support 

WDNR with nutrient reduction and implementation planning to reduce harmful algal blooms, 

there are many variables and drivers discussed within the macrophyte document, such as the 

influence of benthic fish, water level changes, changes in fish species, etc., that make a direct 

quantitative amount or trading ratio  not viable at this time. 

 

WDNR examined mussel interactions in the lake ecosystem and found that the zebra mussels 

could have both negative and positive effects: there may be decreasing chlorophyll, increasing 

water clarity and thus macrophyte growth due to removal of phytoplankton, but also decreasing 

water quality by adding total phosphorus to the water column. Mussels may also attach to plants 

and inhibit their growth.  

 

Paleoecology and Target Development 

 

WDNR and the USGS reviewed the currently approved phosphorus criteria to determine if it was 

appropriate for Lake Winnebago and the Upper Pool Lakes. The study was completed in 2018 

interpreting the paleoecology from sediment cores to determine the pre-settlement conditions of 

Lake Winnebago to assist in determining the Water Quality Criteria (WQC). Phosphorus and 

chlorophyll relationships were established using three different areas of the lake (north, middle 

and south) resulting in range of values from 32 – 59µg/l (the pre-settlement lake TP). BATHTUB 

modeling (Robertson et al., 2018) found 32µg/l TP summer average concentration was needed to 

attain WQS a pre-settlement TP value in Lake Winnebago.8 

 

With the current WDNR criterion of 40µg/l for phosphorus determined to be appropriate and 

achievable, the external total phosphorus requires a 67% reduction to attain WQS in Lake 

Winnebago. This attains the 40% boundary condition TP load reduction determined in the Lower 

Fox River TMDL). The values do not require tributary phosphorus loads to be less than the 

natural background loads estimated to attain the chlorophyll-a target set at 20µg/l. WDNR also 

stated that Lake Winnebago could take 75 years to achieve these goals, but explained that these 

are implementation issues, and do not address the technical adequacy of the criterion. 

Stakeholders were concerned that the target value of chlorophyll-a at 20 µg/l would also affect the 

permit limits of the point sources and would be lowered further in the next few permit terms. 

WDNR responded that the TMDL assigns reductions proportional to their mass contribution and 

not disproportionately raise reductions for point sources. Any higher targets would not support the 

recreational designated use.  

 

Another concern from stakeholders was that in one scenario the modeled phosphorus target was 

set to 20µg/l and set to zero for anthropogenic sources. WDNR explained that the values were for 

 
8 Robertson et al., Op. cit., p. 1. 
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modeling purposes only, to better understand the ecosystem response and develop a reference 

condition (pre-settlement, pre-anthropogenic loading) scenario. The scenario is not intended to be 

the target or that the anthropogenic sources would be eliminated.  

 

MS4s 

 

Several MS4s permittees were concerned that their contribution to the impairment is much 

smaller than other sources and therefore they should not be required to make any reductions; 

WDNR stated the MS4s do contribute the pollutants of concern but can achieve compliance over 

multiple permit terms. The stakeholders believe the EPA guidance for MS4s (#3800-2014-04) is 

contrary to Wisconsin statutes and that permittees cannot be required to achieve reductions as 

required by the MS4 TMDL wasteload allocations. The WDNR states the guidance is secondary 

to following the Clean Water Act, stating that all permits issued after an approved TMDL must be 

consistent with wasteload allocations contained in the TMDL. Implementation of the TMDL 

occurs through the permit with the guidance providing supplemental information. Before permit 

issuance, there is an opportunity for public comment.   

 

CAFOs 

 

Stakeholders suggested that CAFOs should receive a part of the point source allocation. WDNR 

explained that CAFO permits do not allow discharges except under extraordinary conditions. 

Even under these conditions, discharges must not cause or contribute to a water quality 

exceedance. Stakeholders communicated that they don’t feel the CAFOs are properly accounted 

for in the calculations. WDNR stated that increasing WLA in the equation for CAFOs would then 

decrease the WLA available for other point sources. 

 

Trading and Adaptive Management 

 

Some stakeholders strongly recommended the use of water quality trading and adaptive 

management for point sources to reach water quality goals, enabling sources to have more 

flexibility in achieving goals. WDNR noted that the TMDL was developed with trading and 

adaptive management in mind (Appendix K of the TMDL). WDNR explained that many of the 

processes are within programs that are set forth in State statutes, rules and guidance, and any 

change in existing State Statutes and rules would need to go through legislative processes to be 

implemented. The requirement for any program is to be sure that the purchase of credits or other 

methods would not cause other WQC exceedance either locally or downstream. WDNR also 

clarified that adaptive management or phased approaches still must meet WQS but be executed in 

a phased manner after monitoring occurs to measure and quantify reductions.  

 

Uncontrollable Sources  

 

Regarding uncontrollable sources of phosphorus or contaminants, there are stakeholder 

suggestions that the wetlands and gullies in the watershed may be used for calculating credits in 
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the watershed and modified as contributors to the background load reduction, not only the current 

focus on streams. Suggestions include dredging sediments from wetlands and harvesting wetland 

plants, and gully correction. WDNR stated the costs and credits for these actions or controls have 

not been calculated and the benefits are not clear when considering migration, breeding, spawning 

and other habitat needs of the fish and wildlife. WDNR states that current, viable existing 

practices are gully and streambank stabilization. 

 

The EPA carefully reviewed the comments submitted during the public notice period, as well as 

the responses from WDNR.  The EPA agrees that WDNR appropriately addressed the comments 

and revised the TMDL document as appropriate.  The EPA finds that the TMDL document 

submitted by the WDNR satisfies the requirements of this eleventh element.  

 

 

12. Submittal Letter 

 

A submittal letter should be included with the TMDL submittal, and should specify whether the 

TMDL is being submitted for a technical review or final review and approval. Each final TMDL 

submitted to EPA should be accompanied by a submittal letter that explicitly states that the 

submittal is a final TMDL submitted under Section 303(d) of the Clean Water Act for EPA 

review and approval. This clearly establishes the State’s/Tribe’s intent to submit, and EPA’s duty 

to review, the TMDL under the statute. The submittal letter, whether for technical review or final 

review and approval, should contain such identifying information as the name and location of the 

waterbody, and the pollutant(s) of concern. 

 

Comment: 

The EPA received the final Upper Fox Wolf River TMDL on January 29, 2020, accompanied by 

a submittal letter dated January 21, 2020. In the submittal letter, WDNR stated that the 

submission includes the final TMDLs and supporting Appendices (with TP and TSS allocations). 

 

EPA finds that the TMDL document submitted by WDNR satisfies all requirements concerning 

this twelfth element. 

 

 

13. Conclusion 

 

After a full and complete review, EPA finds that the phosphorus and TSS TMDLs for the 89 

impaired subbasins (83 on State land, six on Tribal lands), including river reaches and 

creeks, and 22 lakes including the chain of lakes Poygan, Winneconne, Butte des Morts, and 

Winnebago, satisfy all the elements of an approvable TMDL document.  This submittal 

approves 83 TMDLs for TP and 83 for TSS in the state of Wisconsin. These TMDLs address 

degraded habitat, low DO, eutrophication, and turbidity impairments.  
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EPA also agrees that the protection measures outlined in the TMDL document for the remaining 

segments in the Upper Fox/Wolf River Basin are sufficient to maintain the existing water quality 

in the waterbodies.  EPA agrees these measures are appropriate for consideration as “protection 

strategies" as described in the "A Long-Term Vision for Assessment, Restoration, and Protection 

under the Clean Water Act Section 303(d) Program".   

 

EPA’s approval of this TMDL does not extend to those waters that are within Indian Country, as 

defined in 18 U.S.C. Section 1151. EPA is taking no action to approve or disapprove TMDLs for 

those waters at this time. EPA, or eligible Indian Tribes, as appropriate, will retain responsibilities 

under the CWA Section 303(d) for those waters. 

 

EPA sent letters to the Forest County Potawatomi, the Ho-Chunk Nation, the Menominee, the 

Sokaogon Chippewa Community, and the Stockbridge-Munsee Community in Wisconsin.  In the 

letters, EPA offered the Tribal representatives the opportunity to consult with the EPA regarding 

these TMDLs. The Menominee Tribe informally consulted with EPA and is satisfied with the 

Wisconsin TMDLs and had no further comments on the TMDLs. The other Tribes had no 

response.   
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