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Wisconsin River Basin TMDL for Total Phosphorus

Land Cover

 21 Counties and 85 cities 
and villages

 Permitted Wastewater            
Facilities

108 facilities

 Permitted MS4s

 14  municipalities

 14 Citizen Groups

> 9,000 sq. miles



Water Quality Criteria and TMDLs:
Ohio Supreme Court Decides Ohio EPA TMDLs Must be Promulgated As Rules 

• Fairfield County v. Nally Ohio did not have promulgated numeric criteria and had developed water 
quality “targets” for their TMDLs which were used to set allocations.  The Ohio Supreme Court 
determined that the TMDL needed to be promulgated as a rule before allocations could be enforced 
through permits. 

• The Ohio decision does not apply to WI; however, s. 281.15, Wis. Stat. requires WI TMDLs to be 
based on promulgated water quality standards and narrative or numeric criteria.  As such, WI does 
not need to promulgate our TMDLs.     

• In Wisconsin, site specific criteria (SSC) must be first promulgated by rule before TMDL allocations 
based on SSC can be approved and used in permits.

http://www.supremecourt.ohio.gov/rod/docs/pdf/0/2015/2015-Ohio-991.pdf
http://www.supremecourt.ohio.gov/rod/docs/pdf/0/2015/2015-Ohio-991.pdf


Rivers 

100 μg/L

Streams 1

75 μg/L

Reservoirs 

•Not 
Stratified = 
40 μg/L

•Stratified = 
30 μg/L

Inland 
Lakes2 

Ranges 
from       

15-30 μg/L

Great Lakes

•Lake 
Michigan = 
7 μg/L

•Lake 
Superior = 
5 μg/L

1All unidirectional flowing waters not in NR 102.06(3)(a).  Excludes Ephemeral Streams.
 2Excludes wetlands and lakes less than 5 acres

Wisconsin Statewide 
Numeric Phosphorus Criteria



Waterbodies most likely benefiting from  
Site-Specific Criteria (SSC)

Reservoir vs Impounded 

flowing water: Based on a 

residence time of 14 days or 

more.  Impounded flowing 

water gets the criterion of 

the river or stream.

 

Inland Lakes: Criterion 

varies based on 

stratification, seepage vs. 

drainage, and type of 

fishery.      



Wisconsin River Basin TMDL 
for Total Phosphorus

• TMDL allocations driven by local water 
quality and downstream reservoirs. 

• Big Eau Pleine Reservoir: 6,348 acres

• Lake Du Bay: 4,649 acres

• Petenwell: 23,173 acres

• Castle Rock: 12,981 acres

• Lake Wisconsin: 7,197 acres  

• Site-specific criteria proposed for Castle 
Rock, Petenwell, and Lake Wisconsin.  



Which comes first?

SSC determination requires 

analysis such as that conducted 

during TMDL development

TMDLs must 

be set to 

meet the 

applicable 

criteria

SSC must be 

adopted by rule



Effective Collaboration with US EPA Region 5

• DNR and US EPA talked early and often 
with both US EPA’s TMDL and Water 
Quality Standards Programs.  

• US EPA’s Water Quality Standards 
Program requested that the TMDL come 
first. 

TMDL
TMDL = WLA +LA+MOS



Effective Collaboration with US EPA Region 5

Key points stressed by US EPA Region 5 Water Quality Standards Program:

• SSC must protect all applicable designated uses:
• Fish and Aquatic Life
• Recreation
• Public Health 

• Adequate data and supporting material to document decisions: 
• Clearly define the purpose of the SSC
• Clearly define the thresholds used
• Outline process and discuss monitoring/modeling results
• SSC can be an iterative process



SSC Development and Analysis



Technical Analysis and Support

• The SSC analysis was based on four years of 
monitoring data collected on each of the three 
reservoirs.

• Statistical models and regression techniques 
were used to estimate algae concentrations 
based on total phosphorus concentrations.

• Additional water quality and reservoir modeling 
was conducted (CE QUAL-W2 and Jensen 
models) and is detailed in Appendices H and M 
of the TMDL report.    



Technical Analysis and Support

• Variability in algal concentrations was plotted 
against nutrient concentrations, time of year, lake 
inflows and outflows, and water temperature to 
examine correlations.

• Additional modeling and statistical analysis was 
conducted examining the drivers of algae formation. 

• Results: 
• Castle Rock and Petenwell produce less algae at a higher 

phosphorus concentration.
• Lake Wisconsin requires a lower phosphorus 

concentration.    

Lake 
Wisconsin

Petenwell



Recommended SSC

Petenwell

Castle Rock

Lake Wisconsin

Reservoir
Existing TP Criterion 

(µg/L)

Recommended Site-

Specific TP Criterion 

(µg/L)

Petenwell 40 53

Castle Rock 40 55

Lake 

Wisconsin 100 47

• Currently, the reservoirs average 100 µg/L of total phosphorus 
resulting in excessive algae blooms.  Adoption of the SSC still requires 
reductions in existing phosphorus loads and is NOT increasing 
phosphorus loading over current rates.  



Days per 

summer

Enjoyment is somewhat 

impaired for half of WI lake 

users

Moderate risk from 

cyanobacterial toxins

Algal green Nuisance Severe nuisance

(World Health Organization)

How much reduction in algae can we expect in 
Castle Rock and Petenwell (Current)



Days per 

summer

µg/L Chlorophyll a

Enjoyment is somewhat 

impaired for half of WI lake 

users

Moderate risk from 

cyanobacterial 

toxins

Algal 

green

Nuisance Severe 

nuisance

(World Health Organization)

How much reduction in algae can we expect in 
Castle Rock and Petenwell (Under SCC)



Days per 

summer

µg/L Chlorophyll a

Enjoyment is somewhat impaired for 

half of WI lake users

Moderate risk from 

cyanobacterial toxins

Algal green
Nuisance Severe nuisance

(World Health Organization)

How much reduction in algae can we 
expect in Lake Wisconsin (Current)



Days per 

summer

µg/L Chlorophyll a

Enjoyment is somewhat impaired for 

half of WI lake users

Moderate risk from 

cyanobacterial toxins

Algal green Nuisance Severe nuisance

(World Health Organization)

How much reduction in algae can we expect in 
Lake Wisconsin (Under SSC)



TMDL and Supporting SSC 
Documentation

• Appendix C: Site-Specific Criteria Analysis (32 pages)

• Appendix H: Total Phosphorus Loading Capacity of 

                          Petenwell and Castle Rock Flowages (30 pages)

• Appendix M:  CE-QUAL-W2 Reservoir Model (93 pages)

Report downloads:

    https://dnr.wi.gov/topic/tmdls/wisconsinriver/

Technical Support Documents for SSC rule process:

     https://dnr.wi.gov/news/input/ProposedPermanent.html



Wisconsin River TMDL:
US EPA Decision Document

This TMDL Decision Document does not opine upon the proposed criteria; 
the proposed criteria will be reviewed by the EPA Water Quality Standards 
program and will be decided upon under its authority. The proposed 
allocations contained in Appendix K of the TMDL were reviewed to 
determine if they are adequate to attain and maintain the proposed site-
specific criteria. Only if the EPA Water Quality Standards program approves 
the currently proposed site-specific criteria, and those approved site-
specific criteria are as seen in Table 6 of this Decision Document, will the 
allocations in Appendix K become applicable. If the EPA-approved site-
specific criteria are not the same as in Table 6 of this Decision Document, 
then the allocations in Appendix K of the TMDL are not applicable and will 
need to be revised to ensure the loadings will attain and maintain the 
approved water quality standards. If revised criteria are not approved by the 
EPA, then the allocations in Appendix J will remain in effect. 



TMDL had two sets of allocations: 
Current Criteria and Recommended SSC

• Appendix J – Allocations based on Current Criteria

• Appendix K – Allocations based on Recommended SSC



Percent Reduction Maps

Current 

Criteria
SSC



Meeting with Permittees 

• Prepared TMDL based effluent limits for 
all facilities under both current criteria 
and SCC.

• Met individually with facilities that would 
have more stringent TMDL based effluent 
limits under the SSC.

• Worked through DNR compliance staff to 
continue developing plans to meet TMDL 
derived effluent limits but also make 
contingency plans for SSC based limits.  



Which comes Next?



Legal and Administrative Rule Process



Step 31:

Wisconsin Joint Committee for Review of Administrative Rules

(1) The Department failed to include compliance 

costs for all facilities.

(2) The Department needs to ensure compliance 

costs do not exceed $10 million over any 2-year 

period without annualizing capital costs.

(3)  The Department did not fully address several 

components of the economic impact analysis 

including alternatives to implementing this rule.

“It’s unfortunate that the more and less stringent 

criteria are in the same rule package.  We would 

easily approve the less stringent criteria.”





Compliance Costs not to Exceed $10 
million Over any 2-year Period



Compliance Costs not to Exceed $10 
million Over any 2-year Period



Alternatives to Implementing the Rule

• Without promulgation of the SSC, facilities identified 
as having a cost savings through the implementation 
of SSC derived effluent limits will instead incur the 
costs associated with implementation of effluent 
under current criteria. 

• Without promulgation of SSC for Lake Wisconsin, US 
EPA may object to the TMDL based effluent limits for 
over 30 facilities.

• Without promulgation of the SSC, Wisconsin will still 
be required to prepare a TMDL for Lake Wisconsin 
that meets water quality standards creating 
regulatory uncertainty.  

TMDL
TMDL = WLA +LA+MOS



Strategies for Resource Limitations

• Drafting one TMDL for both existing and proposed SSC criteria.

• Internal collaboration throughout the TMDL and SSC process.

• Collaboration with US EPA throughout the process. 

This was a significant effort 

Water quality monitoring initiated in 2009

TMDL development initiated in 2014

TMDL approved by US EPA in 2019

SSC approved by US EPA in 2020



Kevin Kirsch

Kevin.Kirsch@Wisconsin.gov
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