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Executive Summary  
Adaptive management is a phosphorus compliance option available to many wastewater dischargers 

throughout Wisconsin pursuant to s. NR 217.18 Wis. Adm. Code. The purpose of this document is to 

advise point sources as well as other interested entities about adaptive management, when to consider 

adaptive management, and how to develop a successful adaptive management plan. The adaptive 

management handbook is designed to be a comprehensive document to provide guidance to multiple 

user groups and audiences. It is recommended that permittees contact their local WDNR wastewater 

engineer, specialist, or adaptive management coordinator prior to adaptive management plan 

development for additional guidance (see Section 6, pg. 81 for contact information). Adaptive 

management questions not addressed in this guidance can also be submitted to 

DNRphosphorus@wisconsin.gov.  
 

This handbook is broken up into six sections, with additional information provided in appendices. The 

following hyperlinks are also available to take you directly to the section(s) you are most interested in: 

 

Information you may be seeking Hyperlink to direct you 

Background Information about Adaptive 
Management 

Section 1. Introduction 

Benefits of Adaptive Management Section 2. Adaptive Management Commitment 
Determining Eligibility Section 3. Adaptive Management Eligibility 
Deciding if Adaptive Management is Right 
for You 

Section 3. Making a Decision 

Comparing Water Quality Trading to 
Adaptive Management 

Section 3. Trading vs. Adaptive Management 

Permit Requirements Section 4. Permit Requirements 
Adaptive Management Limits Section 4. Interim Limits 
Adaptive Management & Small 
Discharges 

Section 4. Lagoons and Other Small Discharges 

Parts of the Adaptive Management Plan Section 5. Components of the Plan 
Developing an Adaptive Management 
Plan 

Section 5. Developing the Plan 

Contact Information to Seek Additional 
Help 

Section 6. Contact Information 

Adaptive Management Request Form Appendix G. The Request Form 
Adaptive Management and MS4 
discharges 

Appendix C. Permitted Urban Discharges 

Finding Phosphorus Data in your 
Watershed 

Appendix E. Finding Phosphorus Data  

 

  

mailto:DNRphosphorus@wisconsin.gov


 

8 | P a g e 
 

Section 1. Introduction  
²ƛǎŎƻƴǎƛƴΩǎ ǇƘƻǎǇƘƻǊǳǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǿŜǊŜ adopted in December of 2010, setting numeric 

ǇƘƻǎǇƘƻǊǳǎ ǘŀǊƎŜǘǎ ŦƻǊ ²ƛǎŎƻƴǎƛƴΩǎ ǿŀǘŜǊǎΦ These phosphorus targets (also called άphosphorus criteriaέ) 

are designed to protect water quality and to ensure that ²ƛǎŎƻƴǎƛƴΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊǎ are fishable and 

swimmable for current and future generations. Point sources, including municipal and industrial 

Wisconsin Pollutant Discharge Elimination System (WPDES) permit holders, generally receive  

phosphorus limits in their permits to achieve these targets.  

 

Because water quality-based phosphorus limits are often more stringent than the applicable technology-

based phosphorus limits, the Wisconsin Department of Natural Resources (WDNR) and stakeholders 

have developed alternative options for complying with WPDES limits to ease the financial burden on 

communities and industry. The άwatershed adaptive management optionέ, or άadaptive managementέ, 

is an innovative approach to reach water quality goals more efficiently, and for point sources to achieve 

compliance with phosphorus limits in their WPDES permits in the most cost-effective manner possible. 

Adaptive management allows facilities facing higher phosphorus control costs to meet their regulatory 

obligations by reducing phosphorus pollution within their watershed to achieve compliance and water 

quality improvement at a lower overall cost. The purpose of adaptive management is to improve water 

quality within the watershed and for the receiving surface water bodies to eventually meet the 

applicable in-stream phosphorus criteria in s. NR 102.06, Wis. Adm. Code. 

The Reason for an Adaptive Management Option  

!ǎ ǇŀǊǘ ƻŦ ƛǘǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ǇǊƻǘŜŎǘ ²ƛǎŎƻƴǎƛƴΩǎ 

surface water quality, WDNR continues to 

implement phosphorus water quality standards in 

WPDES permits. Water quality based effluent limits 

(WQBELs) for phosphorus may be included in 

municipal or industrial WPDES permits upon permit 

issuance or reissuance to comply with these 

standards. These limits mark a shift from 

technology-based phosphorus limits, which are 

based on treatment technology and best 

practicable methods rather than surface water 

quality. WDNR recognizes that technology to 

remove phosphorus from wastewater effluents to 

the level required to meet phosphorus WQBELs can 

be expensive.  However, installing expensive treatment systems, such as filters, may not be the only 

option for a WPDES permit holder.  In some cases, it might be less expensive to reduce phosphorus from 

nonpoint sources in the watershed to improve water quality. 

As mentioned, adaptive management is a phosphorus compliance option that allows WPDES permittees 

to work with point and nonpoint sources in a watershed to improve water quality in waters not meeting 

²Ƙŀǘ ŀǊŜ άǇƻƛƴǘ ǎƻǳǊŎŜǎέΚ  
Pursuant to s. 283.01(12), Wis. Stats., point sources 

are discernible, confined, and discrete conveyances 

from which pollutants may be discharged into 

waters of the state and are regulated by Wisconsin 

Pollutant Discharge Elimination System permits. 

   

²Ƙŀǘ ŀǊŜ άƴƻƴǇƻƛƴǘ ǎƻǳǊŎŜǎέΚ 
Pursuant to s. 281.65(2)(b), Wis. Stats., nonpoint 

sources are land management activities which 

contribute runoff, seepage, or percolation which 

ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ŀǊŜ ƴƻǘ ŀ άǇƻƛƴǘ 

sourcŜέ ǳƴŘŜǊ ǎΦ нуоΦлмόмнύΣ ²ƛǎΦ {ǘŀǘǎΦ 
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phosphorus standards. The legal requirements for adaptive management are specified in s. NR 217.18, 

Wis. Adm. Code1.       

This option recognizes that the excess phosphorus entering our lakes and rivers comes from a variety of 

sources, and that reductions in both point and nonpoint sources are frequently needed to achieve water 

quality goals. Adaptive management was developed through a collaborative effort which included 

WDNR, WPDES permittees, environmental organizations, and other stakeholders. This option allows 

creativity and flexibility for dischargers to meet water quality goals.  By working in their watershed with 

landowners, municipalities, and counties to target sources of phosphorus runoff, point sources can 

minimize their overall investment while helping achieve compliance with water quality-based criteria 

and improve water quality.  

 

  

 
1  Section NR 217.18, Wis. Adm. Code is available for download at 
http://docs.legis.wisconsin.gov/code/admin_code/nr/200/217.  

http://docs.legis.wisconsin.gov/code/admin_code/nr/200/217
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Adaptive Management vs. Water Qualit y Trading  

Adaptive management is often confused with water quality trading, as both options allow permittees to 

work with nonpoint or other point sources of phosphorus in a watershed to reduce the overall 

phosphorus load to a given water body. However, these options are not the same. Trading requires a 

facility to acquire environmentally equivalent (or superior) pollutant reduction credits to offset enough 

ƻŦ ŀ ŦŀŎƛƭƛǘȅΩǎ phosphorus load to demonstrate compliance with a phosphorus water quality-based 

effluent limit. Adaptive management is solely focused on improving water quality so that the applicable 

phosphorus criterion is met. In other words, water quality trading focuses on compliance with a 

discharge permit limit (offsetting the amount of phosphorus in the effluent); while adaptive 

management focuses on compliance with phosphorus criteria (meeting an acceptable in-stream 

phosphorus concentration). This difference creates many nuances between adaptive management and 

water quality trading such as implementation area, offset requirements, timing, and monitoring 

requirements. These distinctions will be highlighted throughout this document, particularly in Section 3 

on page 15.  

For more information on water quality trading visit: 

http://dnr.wi.gov/topic/wastewater/phosphorus.html.  

 

  

Adaptive Management

ωPermittee improves water 
quality in a watershed by 
reducing in-stream phosphorus 
concentrations

ωPermit compliance is 
demonstrated by reducing in-
stream phosphorus 
concentrations and eventually 
acheiving the phosphorus water 
quality criterion

Water Quality Trading

ωPermittee purchases "credits" in 
the watershed to acheive permit 
compliance

ωPermit compliance is 
demonstrated  by comparing 
permittee discharge data and 
"credits" available to the 
applicable WQBEL

http://dnr.wi.gov/topic/wastewater/phosphorus.html
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Section 2. The Adaptive Management Commitment  

Why Select Adaptive Management  

Adaptive management allows point source dischargers to work with nonpoint sources and other 

facilities in the same watershed to achieve the water quality goals of the receiving water. There are 

many benefits to adaptive management: 

1. Permit compliance through adaptive management may be economically preferable to other 

compliance options.  

2. Point sources, and the nonpoint sources that work cooperatively with them, can demonstrate 

their commitment to the community and to the environment by protecting and restoring local 

water resources.   

3. Dischargers are given less restrictive interim phosphorus limits while they work to improve 

water quality under adaptive management; these less restrictive phosphorus limits can continue 

in future permit terms, if adaptive management is successful (water quality criteria is met).  

4. Adaptive management provides flexibility for permittees and their partners to learn from each 

other and adapt as experience is gained. The adaptive management option can extend over a 

20-year timeframe (up to four five-year permit terms). This time is given so the permittee can 

install phosphorus reduction practices, create new partnerships, and measure success.  

Requirements for Point Sources  Participating in  Adaptive Management  

By selecting adaptive management as their compliance option, permit holders agree to implement 

practices that will improve water quality whether these practices occur within their facility, township, or 

watershed. By committing to adaptive management, point sources also agree to meet specific 

permitting requirements. The purpose of these permit requirements is to demonstrate progress towards 

water quality improvement and maintain accountability. Examples of specific permit requirements 

include: conducting in-stream monitoring, complying with interim adaptive management limits, and 

providing annual reports to WDNR. See Section 4 for details about these permit requirements (pg. 18).  

An adaptive management plan is required to be prepared at the beginning of the process to outline the 

strategy the applicant intends to use to achieve compliance. 
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Section 3. Evaluating Adaptive Manage ment  

Adaptive management is a voluntary compliance option that should be considered and compared to 

other available compliance options. Other compliance options include treatment optimization, 

treatment upgrades, and water quality trading. The adaptive management option should also be 

thoughtfully considered prior to pursuing a water quality standards variance.  

Determining Eligibili ty  

Not all facilities are eligible for adaptive management. If you represent a point source facility considering 

adaptive management, follow these steps to determine ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ eligibility.  These steps are designed 

to be simple to follow, and to ensure that the eligibility requirements are met. See Appendix A for more 

detailed information about the eligibility requirements for adaptive management (pg. 83). 

Step 1.  Answering Initial Eligibility Questions 

A. The first step to determining adaptive management 

eligibility is to calculate the applicable phosphorus 

WQBEL for the facility in question. Typically, WDNR 

will provide the phosphorus WQBEL to permittees 

with their permit application or draft permit, and 

they will specify how the limit was derived. Guidance 

is also available for permittees to calculate draft 

phosphorus limits prior to permit application. See 

Section 2.01 of the Phosphorus Implementation 

Guidance document for details at 

http://dnr.wi.gov/topic/wastewater/phosphorus.html or contact the local WDNR wastewater 

engineer, specialist, or adaptive management coordinator.  

 

B. Once the phosphorus WQBEL for the facility is known, answer the following questions: 

¶ Does the WQBEL equal the applicable phosphorus criterion for the receiving water OR is the 

facility subject to a total maximum daily load (TMDL)-derived limit?  

¶ Does the facility need major upgrades, such as adding filtration, to achieve compliance with the 

phosphorus limit? 

¶ Are you willing to work with partners in the watershed to target other phosphorus sources and 

improve water quality? 

¶ Is the facility capable of meeting an interim phosphorus limit of 0.6 mg/L, expressed as a six-

month average, within the next permit term? 

If you answered ΨȅŜǎΩ ǘƻ all of the above questions, continue to evaluate adaptive management as a 

potential compliance option. If you answered ΨƴƻΩ ǘƻ ŀƴȅ of the above questions, you have not met 

the eligibility requirements of adaptive management pursuant to s. NR 217.18(2)(a) and (c), Wis. 

Adm. Code, and alternative options should be considered. 

The technical eligibility requirements for adaptive 

management are found in s. NR 217.18(2), Wis. Adm. 

Code and include: 

1. The receiving water is exceeding the 

applicable phosphorus criterion 

2. Filtration or equivalent technology would 

be required to meet the proposed/new 

phosphorus limit 

3. Nonpoint sources contribute at least 50% of 

the total phosphorus entering the receiving 

water 

http://dnr.wi.gov/topic/wastewater/phosphorus.html
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Step 2.  Evaluating Phosphorus Contributions in Your Watershed 

The next step to evaluate adaptive management is to determine the contributions of phosphorus from 

point and nonpoint sources in the watershed. WDNR has already done this calculation for most 

ǇŜǊƳƛǘǘŜŘ ƳǳƴƛŎƛǇŀƭ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ ŦŀŎƛƭƛǘƛŜǎ ǿƛǘƘ ǇƘƻǎǇƘƻǊǳǎ ƳƻƴƛǘƻǊƛƴƎ ǳǎƛƴƎ ŀ DL{πōŀǎŜŘ ƳƻŘŜƭ Ŏalled 

άtƻƭƭǳǘŀƴǘ ƭƻŀŘ wŀǘƛƻ 9{ǘƛƳŀǘƛƻƴ ¢hƻƭ όtw9{¢hύέΦ ¢ƻ ƭƻƻƪ ǳǇ ǘƘŜ Ǉƻƛnt to nonpoint source ratio at a 

facility, or to find more information about the PRESTO model, visit 

http://dnr.wi.gov/topic/surfacewater/presto.html. In addition to PRESTO, WDNR now offers PRESTO 

Lite, a web-based tool that can be accessed via the surface water data viewer platform. PRESTO Lite 

reports are obtained quickly and easily.  See the PRESTO Lite user guide at: 

https://dnr.wi.gov/topic/SurfaceWater/documents/PRESTO/PRESTOLiteUserGuide.pdf 

To be eligible for adaptive management, a permittee should be in a nonpoint source dominated 

watershed, in a watershed with an approved TMDL, or in a watershed where nonpoint sources must be 

controlled to meet water quality goals. See Appendix A for details regarding exceptions to the nonpoint 

source dominated watershed requirement (pg. 83). 

If PRESTO indicates that the facility is in a nonpoint source dominated watershed, and the questions in 

Step 1 were answered affirmatively, that facility is eligible for adaptive management. If the facility is in a 

point source dominated watershed, adaptive management may not be an appropriate compliance 

option, but water quality trading may be an option. If you are in a point source dominated watershed 

but would like to consider adaptive management as a compliance option, contact the local WDNR 

wastewater engineer, specialist, or adaptive management coordinator to determine eligibility options 

for adaptive management pursuant to s. NR 217.18(2)(b), Wis. Adm. Code. 

Deciding if Adaptive Management is Right for Y ou 

The following questions are provided to help determine if adaptive management is the best compliance 

option available for your facility. These questions are optional and do not need to be answered 

affirmatively to consider adaptive management.  However, the more questions that are answered 

favorably, the more likely adaptive management is a practical compliance option for you. These 

questions may be easy to answer or may require preliminary meetings to be set up with WDNR or the 

local county land and water conservation department (LCD): 

¶ Can the facility achieve a limit of 0.6 mg/L through optimization, slight operational changes, 

or limited facility upgrades? Adaptive management requires an interim limit be included in the 

WPDES permit. This interim limit will be set equal to 0.6 mg/L in the first permit term after 

adaptive management takes effect. See Section 4 on page 20 for details.  

¶ Is there in-stream phosphorus data available in the watershed? Having existing in-stream 

phosphorus data is essential for AM plan development. A robust dataset will significantly 

improve the accuracy of the adaptive management plan (discussed in Section 4 and 5), reducing 

the need for plan modifications throughout the permit term. To review WDNRΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 

database, visit http://dnr.wi.gov/topic/surfacewater/swdv/. See Appendix D and E for details 

(pgs. 95 and 100, respectively). 

http://dnr.wi.gov/topic/surfacewater/presto.html
https://dnr.wi.gov/topic/SurfaceWater/documents/PRESTO/PRESTOLiteUserGuide.pdf
http://dnr.wi.gov/topic/surfacewater/swdv/
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¶ Is the facility in a TMDL watershed? A Total Maximum Daily Load (TMDL) is a pollutant 

"budget" for a waterbody or watershed that establishes the pollutant reduction needed from 

each pollutant source to meet water quality goals. The advantage of having a phosphorus 

TMDL in your watershed is that extensive monitoring and modeling has already been conducted 

to quantify phosphorus load reductions needed to attain the applicable phosphorus standards. 

Additionally, nonpoint and point source reductions have been quantified for the watershed, 

making it easier to select and target management measures. This information is directly 

ŀǇǇƭƛŎŀōƭŜ ǘƻ ŀŘŀǇǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ƻ ǊŜǾƛŜǿ ²ƛǎŎƻƴǎƛƴΩǎ ¢a5[ 

watersheds, visit http://dnr.wi.gov/topic/tmdls/.   

¶ Is the county LCD willing to participate in the adaptive management project such as providing 

guidance in selecting areas to target for nonpoint source reductions?  The county LCDs are 

great resources for identifying and developing nonpoint source pollution control projects.  Many 

LCD staff have extensive experience implementing watershed projects and working with 

landowners, and it is anticipated that these local agencies will play a critical role to help 

facilitate adaptive management efforts, connecting permit holders with nonpoint sources in 

their watershed. LCDs are not required to assist in an adaptive management project and may 

have program needs and/or limited staff resources that could prevent them from participating. 

WDNR recommends that you meet with your local LCD early in the planning process to 

determine their level of interest and resource availability for adaptive management.  

¶ Is the Qs:Qe (stream flow to effluent flow) ratio at least 5 to 1?  The greater the ratio of 

stream flow to effluent flow, the less impact your point source discharge has on the 

concentration of phosphorus in the water body.  The ratio of 5:1 in most cases indicates good 

dilution, suggesting that the stream is more likely to respond to best management practices 

upstream and is less reliant on point source load reductions. 

¶ Are there active or historic watershed projects in your watershed? Current or historic 

watershed projects may have developed reports or studies that describe management 

measures installed in the watershed and the success of those practices that could provide 

guidance on adaptive management planning and implementation decisions. Additionally, these 

projects illustrate areas that have already had active participation from organizations and 

landowners to improve water quality. The watershed project database is available at 

http://nonpoint.cals.wisc.edu/?page_id=14.  9 key element watershed plans may also provide 

important information, help identify partners, and set goals. Visit the following page for more 

information: (https://dnr.wi.gov/topic/nonpoint/9keyelement/). 

¶ Are there multiple point sources interested in adaptive management in your watershed?  

Pooling together resources with other point sources in a watershed may make the task of 

achieving water quality criteria more feasible.   

¶ Is your receiving water close to achieving the applicable phosphorus criterion?  Typically, the 

smaller the difference between the in-stream phosphorus concentration and the applicable 

criterion, the fewer management measures that will need to be installed in the watershed. This 

will help keep adaptive management costs down and is also indicative that water quality goals 

can be reached in a reasonable timeframe.  

http://dnr.wi.gov/topic/tmdls/
http://nonpoint.cals.wisc.edu/?page_id=14
https://dnr.wi.gov/topic/nonpoint/9keyelement/
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¶ Are the estimated costs of adaptive management economically feasible? If the costs of 

adaptive management are too great and would cause economic hardship to the discharger, an 

alternative compliance option should be considered. In some cases, a water quality standards 

variance may be appropriate. More information on variances may be found at: 

https://dnr.wi.gov/topic/wasteWater/phosphorus/variance/.  

¶ Are there other benefits to adaptive management? Adaptive management allows the 

flexibility for communities, dischargers, and landowners to work together collaboratively to 

improve water quality. This type of cooperation can help improve public relations, allow 

companies or municipalities ǘƻ ǿƻǊƪ ǘƻǿŀǊŘǎ άƎǊŜŜƴέ ǎƻƭǳǘƛƻƴǎΣ ŀƴŘ Ŏŀƴ ƭŜŀŘ ǘƻ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 

improvement for everyone, including future generations, to enjoy. 

¶ Can implementable management measures affect enough change? During the feasibility 

stages of considering adaptive management, it is important to be realistic about what 

management measures will be put in place, and how far these will go towards meeting water 

quality standards. The adaptive management plan will need to propose specific practice types 

that have potential to restore water quality, based on an assessment of the watershed. 

Additional G uidance Comparing Adaptive Management and Water Quality T rading  

Adaptive management and water quality trading each have advantages and disadvantages (see Table 1, 

pg. 17). Understanding these differences can help you determine which of these options is most 

appropriate for your facility. WDNR recommends that the following factors be considered when 

comparing adaptive management to water quality trading: 

1. Flexibility: Adaptive management is a flexible compliance option because the details of 

individual management practices do not need to be specified in a WPDES permit. This allows 

management measures and strategies to be adjusted throughout the permit term as more 

experience is gained. Water quality trading is less flexible because site specific parameters of 

any management practices must be specified in the WPDES permit (s. 283.84(4), Wis. Stats.). 

Therefore, management measures cannot be adjusted throughout the permit term without a 

permit modification. Given this, adaptive management may be the preferred compliance option 

for permittees that have not had experience working with nonpoint sources or best 

management practices, and/or wish to have implementation flexibility over time. Trading may 

be the preferred compliance option for dischargers which prefer immediate compliance with 

the phosphorus standard.  

2. Timing: Water quality trading requires that άŎǊŜŘƛǘǎέ ōŜ ƎŜƴŜǊŀǘŜŘ ōŜŦƻǊŜ they can be used to 

offset a phosphorus discharge. This offset must be in place by the effective date of the WQBEL 

in order to demonstrate compliance. It will take time to establish these practices and begin 

generating trading credits with them. In contrast to trading, adaptive management allows 

management practices to be installed throughout the permit term. If preparation and planning 

time is needed, adaptive management may be the preferred compliance option. For example, if 

agricultural nutrient management planning is a key practice to reduce nonpoint sources, 

adaptive management may be the preferred compliance option given that these practices can 

take time to begin producing phosphorus reductions. If best management practices are easily 

https://dnr.wi.gov/topic/wasteWater/phosphorus/variance/
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installed and can begin generating credits in a short timeframe, water quality trading may be the 

preferred compliance option. 

3. Calculating offsets: Calculation of pollutant reduction credits for trading requires trade ratios to 

account for modeling assumptions used to estimate phosphorus reductions from nonpoint 

sources. Adaptive management does not require these margins of safety to be considered. 

However, in-stream monitoring must be completed to demonstrate water quality improvements 

over time (s. NR 217.18(3)(a), Wis. Adm. Code). If in-stream monitoring is not feasible, water 

quality trading may be the preferred compliance option, since compliance is shown through 

modeling. Adaptive management may be the preferred compliance option if more flexibility in 

calculating offsets is desired and in-stream monitoring is feasible.  

4. Reductions needed: The phosphorus reductions needed for adaptive management and water 

quality trading should be compared. If the in-stream phosphorus concentration is approaching 

the applicable phosphorus criterion and stream flow is relatively low, adaptive management is 

likely the preferred compliance option. However, if a facility only needs to offset a small amount 

of phosphorus loading to achieve compliance, water quality trading (or a combination of trading 

and optimization) is likely the preferred compliance option.      

5. Credits for practices: With trading, the credit duration and magnitude generated from a given 

practice depends on the duration and type of practice.  For example, a one-year cropping 

practice typically only provides credit for one year.  With adaptive management, the length of a 

specific practice does not matter as much as the result.  As long as in-stream water quality goals 

are being achieved, the management measures and location of these practices can change. 

If a permittee selects adaptive management as the preferred compliance option, that permittee can 

choose a different compliance option upon permit reissuance. For example, if a facility enters into 

adaptive management and ŘƻŜǎƴΩǘ observe the anticipated water quality improvements in the receiving 

water, that facility can choose to achieve compliance with phosphorus limits through water quality 

trading at the next permit reissuance. Practices installed under adaptive management can be used in a 

water quality trading framework so long as those practices meet the water quality trading requirements. 

Table 1 provides a side-by-side comparison of the two compliance options. 
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Table 1. Comparing adaptive management and water quality trading. 

 Adaptive Management Water Quality Trading 

Goal To improve water quality and 
achieve P water quality criteria in 
receiving water 

To offset pollutant that is discharged in 
excess of an effluent limit 

Implementation timing Install practices identified in the 
plan prior to or during the term of 
the permit 

Install practices and generate pollutant 
load reductions prior to credit use 

Duration A maximum duration of twenty 
years can be granted to achieve 
compliance with P criteria; PS 
compliance with permit 
requirements based on criteria 
being attained  

May be used to demonstrate 
compliance indefinitely, as long as 
credits are generated 

Applicable limit Interim limits applicable throughout 
the AM project, and may continue if 
criteria are attained; if unsuccessful, 
WQBEL applies 

WQBEL only 

Trade ratios Not required Required 
Effluent monitoring Required Required 
In-stream monitoring Required  Not required 
Method of compliance In-stream and effluent monitoring; 

P concentration meets WQC 
Effluent monitoring, modeling of 
practices, and trade ratios 

Required reductions Difference between in-stream P 
concentration and P criterion  

Difference between effluent P 
concentration and effluent P limit 

Flexibility to adjust strategy over time More flexible Less flexible 
Can reductions from other point 
sources count towards compliance? 

Yes Yes 

Can traditional BMPs such as contour 
strips count towards compliance? 

Yes Yes 

Can wetland restoration, bank 
stabilization and other similar practices 
count towards compliance? 

Yes Only if reductions are quantifiable 

Is inspection of the BMP required? Some periodic inspections required Yes, every BMP should be periodically 
inspected 

Does modeling need to be performed 
to quantify expected load reductions? 

Yes, some modeling is required Yes, field-by-field modeling is required 
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Section 4. Permit Requirements  Overview  

From Considering Options to Permit R eissuance 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

If you represent a municipality, sewer district, or an industry, WDNR 

recommends that you review your phosphorus compliance options 

now, before your permit is due for renewal so that you have enough 

time to make informed compliance decisions. Time to consider options 

may also be granted during the alternative evaluation step in a 

phosphorus compliance schedule. While time to consider options may 

also be granted during the permit term through a phosphorus 

compliance schedule, this should not be assumed.   

 

Once a facility chooses adaptive management as their preferred 

compliance option, the facility should submit the adaptive 

management eligibility form (located in Appendix G on pg. 106) to their 

local WDNR wastewater engineer, specialist, or adaptive management 

coordinator and then begin developing an adaptive management plan 

pursuant to s. NR 217.18(2)(d), Wis. Adm. Code. See Section 5 (pg. 23) 

for more details on developing an adaptive management (AM) plan. 

Once an eligibility form is received and reviewed, WDNR will confirm 

adaptive management eligibility in writing to the applicant. 

 

The adaptive management plan must be submitted no later than the 

deadline for permit application when an extended compliance 

schedule was granted. A permit modification request must also be 

submitted with the plan if a facility was granted a traditional 

compliance schedule (less than 5 years). Permit modification is 

required in this scenario to allow public comment opportunities on the 

adaptive management plan and to incorporate the adaptive 

management plan requirements into the permit.  

 

Typically, facilities with extended compliance schedules (5 years or 

more) are not required to submit a permit modification request. 

Rather, WDNR will use the permit reissuance process to allow public 

comment on the adaptive management plan and incorporate adaptive 

management requirements into the reissued permit (permit term 2).  

 

Figure 1 shows the typical process a point source would follow to 

select adaptive management as their compliance option. 

 

List of Tables  
Table 1. Comparing adaptive management and water quality trading.

 .............................................................................................................. 17 

Table 2. Interim P limits and WQBELs expressed in each of the four 

Evaluate compliance 

options for phosphorus 

Select AM as preferred 

compliance option 

Submit AM eligibility form 
to WNDR 
 

Develop an AM plan 

Submit adaptive 

management plan ahead 

of permit modification or 

reissuance 

 

Public comment period on 

adaptive management plan 

 

Permit reissued, modified, 

or revoked and reissued 

with adaptive management 

 Figure 1. Point source process to 
request adaptive management.  
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Components of Adaptive M anagement in a WPDES permit  

Annual reporting  

Once the permit is modified or reissued with adaptive management requirements, the facility will have 

up to 20 years2 to demonstrate compliance through adaptive management. WPDES permit 

requirements for adaptive management include: implementing the adaptive management plan, in-

stream monitoring, effluent monitoring, compliance with adaptive management interim limits, and 

submitting annual progress reports to WDNR (see Figure 2 for facilities with extended compliance 

schedules and Figure 3 for facilities with traditional compliance schedules). Annual reports are required 

pursuant to s. NR 217.18(3)(d), Wis. Adm. Code, and are important to maintain communication between 

the point source and WDNR as well as reinforce accountability. Additionally, progress reports provide 

the permittee with the flexibility to adjust the adaptive management strategy throughout the permit 

term. If the adaptive management plan needs to be adjusted, the adjusted plan and accompanying 

justification should be submitted with the annual report. See Section 6 for details (pg. 81). 

Interim limits  

The facility is also required to comply with adaptive management interim limits pursuant to s. NR 

217.18(3)(e), Wis. Adm. Code (see Table 2, pg. 20). The adaptive management interim limits are 

intended to be achievable through facility optimization or modest upgrades to the existing treatment 

technology. A compliance schedule of up to five years will be included in the permit, as necessary, for 

point sources to comply with adaptive management interim limits. If a facility is unable to achieve 

compliance with the adaptive management interim limits, a different compliance option may be 

required. 

Demonstrating compliance with an adaptive management interim limit is no different than 

demonstrating compliance with any other limit in a WPDES permit. Effluent monitoring data must be 

collected consistent with the frequencies and protocols specified in the permit and these data are 

submitted on the facility discharge monitoring report (DMR). The effluent monitoring frequency 

(typically 3 to 5 times per week for phosphorus) will be specified in the WPDES permit. 

If the applicable phosphorus criterion is achieved in the receiving water prior to the expiration of the 

fourth permit term under adaptive management, subsequently reissued permits will maintain the 

effective adaptive management interim limit, as long as the receiving water continues to achieve the 

criterion. In-stream monitoring and best management practice (BMP) maintenance will be required to 

ensure water quality is maintained. If water quality declines after the criterion was achieved, s. NR 

217.13, Wis. Adm. Code, water quality-based effluent limits may be included in the next WPDES permit. 

See Section 2.01 of the Phosphorus Implementation Guidance for details: 

https://dnr.wi.gov/topic/wastewater/phosphorus/.   

 
2 Compliance with water quality standards may be obtained in fewer than 20 years. If water quality standards are 
attained in the fourth permit term, permit modification will be required to allow compliance with the phosphorus 
WQC and final AM interim limit rather than the final calculated WQBEL.  

https://dnr.wi.gov/topic/wastewater/phosphorus/
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Table 2. Interim P limits and WQBELs expressed in each of the four permit terms under adaptive management. Compliance 
schedules of up to five years can be included in the permit as appropriate to comply with these limits. Note: If the goals of 
adaptive management are met before the end of the fourth permit term, the permit may need to be modified to reflect 
adaptive management success. 

Permit term 
following AM 
approval 

1 2 3 4 

 AM Limits: 

¶ 0.6 mg/L as a 6-
month avg. 

¶ 1.0 mg/L as a 
monthly 
avg.  

 

AM Limits: 

¶ 0.5 mg/L as a 6-
month avg. 

¶ 1.0 mg/L as a 
monthly 
avg.  

 

AM Limits: 

¶ 0.5 mg/L as a 
6-
month 
avg. 

¶ 1.0 mg/L as a 
monthly 
avg.  

 

Final WQBEL, 
which can be 
recalculated if 
water quality 
improves or a 
TMDL is 
approved,  
OR the final limit 
can equal the AM 
Limit in permit 
term 3 if the WQC 
is achieved 3  

Permit reissuance  

At each permit reissuance, WDNR will re-evaluate the adaptive management option to ensure the 

facility has complied with the permit requirements, including:  annual report submittal, compliance with 

adaptive management interim limits, minimum pollutant reduction, and in-stream and effluent 

monitoring. If the permittee has demonstrated that these components have been met, adaptive 

management will be extended into the next permit term for up to four permit terms total (as illustrated 

in Figure 2 and Figure 3, pg. 21). If one or more of these components has not been met, the applicant 

may be required to choose a different compliance approach; such as facility upgrades or water quality 

trading. The permittee can choose to abandon adaptive management and select a new compliance 

option at the time of permit reissuance if progress is not being observed towards achieving the water 

quality criteria (WQC) or if adaptive management proves to be too onerous. Public comments on these 

decisions will be solicited during the public comment period of the reissued WPDES permit.   

 
3 If water quality standards are attained in the fourth permit term, permit modification is possible to allow 
compliance with the phosphorus WQC and final AM interim limit rather than the final calculated WQBEL. 
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Figure 2. Point source responsibilities during each permit term of adaptive management (AM) assuming extended 
compliance schedule (>5 years) is given for phosphorus in the first permit term after a WQBEL is issued.  

 
 
 

 
Figure 3. Point source responsibilities during each permit term of adaptive management (AM) assuming traditional 
compliance schedule (<5 years) is given for phosphorus in the first permit term after rule promulgation.  

25 years to AM compliance (From issuance of stringent phosphorus limit)

Responsibilities in permit 
term 0 (pre-AM):

Å Evaluate compliance 
options

Å Determine if AM is best 
option 

Å Submit eligibility form

Å Develop AM plan

Å Submit final AM plan

20 years to AM compliance

Responsibilities in permit 
term 1:

Å Implement AM plan

Å Submit annual reports to 
DNR

Å Comply with interim limits, 
compliance schedule 
available

Å0.6 mg/L 6-month 
average

Å1.0 mg/L monthly average

15 & 10 years to AM compliance

Responsibilities in permit 
terms 2 &3:

Å Implement AM plan

Å Submit annual reports to 
DNR

Å Comply with interim limits 
throughout permit terms

Å0.5 mg/L 6-month average

Å1.0 mg/L monthly average

5 years to AM compliance

Responsibilities in permit 
term 4: 

Å Implement AM Plan

Å Submit annual reports to 
DNR

Å Comply with interim limits
Å Demonstrate waterbody 
attains criterion, or:

Å Implement a trade, or:

Å Comply with final WQBEL 
at end of permit term

20 years to AM compliance

Responsibilities in permit term 1:

ÅSelect AM, submit eligiblity form

ÅDevelop AM Plan

ÅWork with WDNR to modify permit

ÅImplement AM Plan

Å Submit annual reports to DNR

Å Comply with interim limits, 
compliance schedule available

Å0.6 mg/L 6-month average

Å1.0 mg/L monthly average

15 & 10 years to AM compliance

Responsibilities in permit terms 2 &3:

Å Implement AM plan

Å Submit annual reports to DNR

Å Comply with interim limits throughout 
permit terms

Å0.5 mg/L 6-month average

Å1.0 mg/L monthly average

5 years to AM compliance

Responsibilities in permit term 4: 

Å Implement AM Plan

Å Submit annual reports to DNR

Å Comply with interim limits
Å Demonstrate waterbody attains 
criterion, or:

Å Implement a trade, or:

Å Comply with final WQBEL at end of 
permit term

Note: this figure represents the maximum allowable AM 

duration. Goals may be met within a shorter timeframe.  

 

Note: this figure represents the maximum allowable AM 

duration. Goals may be met within a shorter timeframe.  
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Adaptive Management for Lagoons and Other Small Discharges  

WDNR recommends that municipal and industrial permittees, no matter their size, should review all 

applicable phosphorus compliance options, including adaptive management to determine which 

compliance option is best for them. There are no special eligibility requirements for small discharges. 

These permittees must meet the same requirements and expectations as other permittees (see Section 

3, pg. 12 for details).  Given this, adaptive management may or may not be a viable compliance option 

for all small discharges. For some, the costs associated with adaptive management may not be 

economically feasible. For others, achieving compliance with interim limits may be technologically 

infeasible.  

There are some ways to improve the feasibility of adaptive management for small point source 

discharges. For example, strong partnerships can be built to utilize staff resources from other entities to 

help promote adaptive management. Additionally, small entities may be able to work within a smaller 

subwatershed to manage adaptive management costs and more accurately reflect phosphorus 

contribution of the small volume discharge to the overall watershed (see Section 4, pg. 29 for details).  

Despite these flexibilities, water quality trading or other compliance options may be preferable over the 

adaptive management compliance option. Because lagoon and other small discharges generally add a 

smaller mass of phosphorus to the receiving water, offsetting this amount through a trade may be cost-

effective and preferable. If the available compliance options including water quality trading and 

adaptive management are not attainable, the permittee may request a water quality standards variance. 

Requests for water quality standards variances for phosphorus are generally addressed in s. 283.16 Wis. 

Stats. ŀǎ ²ƛǎŎƻƴǎƛƴΩǎ aǳƭǘƛǇƭŜ 5ƛǎŎƘŀǊƎŜǊ ±ŀǊƛŀƴŎŜ όa5±ύ ŦƻǊ ǇƘƻǎǇƘƻǊǳǎΦ LŦ a5± coverage is not 

possible, a permittee may pursue an individual variance pursuant to s. 283.15 Wis. Stats., and 

Subchapter III in ch. NR 200, Wis. Adm. Code. See the Phosphorus Implementation Guidance and 

Multiple Discharger Variance Guidance for details, available at the following web pages: 

https://dnr.wi.gov/topic/wastewater/phosphorus/statewidevariance.html 

https://dnr.wi.gov/topic/wastewater/phosphorus/index.html  

 

Additional Opportunities for Facilities  with Total Suspended Solids Wasteload Allocations  

The 2013 adoption of s. 283.13 (7) Wis. Stats. authorized the use of adaptive management to comply 

with total suspended solids (TSS) wasteload allocations issued in WPDES permits.  In recognition that TSS 

and phosphorus have similar nonpoint and point source origins, many watershed efforts geared towards 

phosphorus reductions will also result in TSS reductions. Furthermore, TMDL development in many 

watersheds addresses both phosphorus and TSS, resulting in wasteload allocations being assigned for 

both pollutants.  

Goals and measures for an adaptive management plan designed to achieve compliance with a TMDL TSS 

allocation will be based on the TSS load reductions required in the federally approved TMDL.  Plans 

should include the 9 key components, discussed below in Section 5.  Eligibility and timing aspects, as 

discussed above, should be evaluated individually for TSS.  Interim limits for TSS during adaptive 

https://dnr.wi.gov/topic/wastewater/phosphorus/statewidevariance.html
https://dnr.wi.gov/topic/wastewater/phosphorus/index.html
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management terms should reflect a level of control achievable at the facility without a major upgrade, 

generally in correlation with phosphorus interim limits described in s. NR 217.18(3)(e), Wis. Adm. Code. 

Section 5. Developing an Adaptive Management Plan  
The purpose of the adaptive management plan is to identify actions to be implemented that will achieve 

compliance with the applicable in-stream phosphorus criterion through verifiable reductions of 

phosphorus from point and nonpoint sources. One or multiple WPDES permitted facilities can be 

covered under the same adaptive management plan. Adaptive management plan components will not 

change if multiple facilities choose to enter into adaptive management collaboratively. However, the 

level of detail required in an adaptive management plan will vary based on the complexity of the 

watershed, the in-stream phosphorus concentration of the receiving water, and the strategies employed 

to reduce phosphorus contributions to surface water.  

Some expertise is required to develop a successful adaptive management plan. It is recommended that 

point sources collaborate with the county LCD, Natural Resources Conservation Service (NRCS), and 

²5bwΩǎ local adaptive management coordinators and nonpoint source coordinators as much as possible 

to develop these plans4. The counties have expertise in agricultural performance standards compliance, 

cost-share agreements, and working with rural landowners and municipalities, among other things, 

making them ideal partners to assist you in selecting and targeting nonpoint source management 

measures. Environmental consultants may also be needed to develop effective adaptive management 

plans. Prior to plan development, it is recommended that point sources and the adaptive management 

plan developers identify and agree on deliverables, milestones, and necessary compensation. WDNR 

staff may be available to review and provide feedback on draft adaptive management plans, as 

appropriate.  

There are nine key components to develop a successful adaptive management plan: 

1. Identify partners 

2. Describe the watershed and set load reduction goals 

3. Conduct a watershed inventory 

4. Identify where reductions will occur 

5. Describe management measures 

6. Estimate load reductions expected by permit term 

7. Measuring success 

8. Financial security 

9. Implementation schedule with milestones 

Each of these components of the plan, explained in greater detail on the following pages, can be 

modified as experience and knowledge are gained. Also provided in Section 5 are supporting tables and 

documents to help foster the development of each of the nine key components in the plan. These tools 

 
4 Visit https://wisconsinlandwater.org/ and http://dnr.wi.gov/topic/nonpoint/npscontacts.html to find County and 
WDNR nonpoint source staff in your area, respectively. 

https://wisconsinlandwater.org/
http://dnr.wi.gov/topic/nonpoint/npscontacts.html
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are meant to be resources to consider when developing an adaptive management plan and are not 

required documentation for adaptive management plan submittal. 
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Table 3. Adaptive management plan development steps and a brief description of the step and administrative code that 
guides plan development and submittal. 

Step of the Adaptive 
Management Plan 

Tasks in the Step Supporting Administrative 
Code Reference 

1. Identify partners 
 

Identify potential partners and their role in 
adaptive management. Gather letters of support 
and create a memorandum of understanding 
(MOU) between partners, if desirable. 

¶ s. NR 217.18(2)(d)3. Wis. 

Adm. Code 

2. Describe the 
watershed and set 
load reduction goals 

 

Describe the adaptive management action area 
including the counties in the watershed, available 
water quality data, number of reaches, hydraulic 
retention time and/or stream order data. 

¶ s. NR 217.18(2)(d)2. Wis. 

Adm. Code 
 

3. Conduct a 
watershed 
inventory 

 

Gather current and historic land use data, and 
describe the physical features of the action area, 
typical agricultural practices in the watershed, and 
potential land uses in the future. 

¶ s. NR 217.18(2)(d)1. Wis. 

Adm. Code  

4. Identify where 
reductions will 
occur 

Evaluate all data gathered in step 3 for decision-
making purposes and identify critical areas within 
the action area to target management practices. 

¶ s. NR 217.18(2)(d) Wis. 

Adm. Code 

5. Describe 
management 
measures 

 

Complete a facility plan to comply with interim 
limits, if necessary, and identify management 
measures that will be installed throughout 
adaptive management implementation to control 
nonpoint sources of excess phosphorus. 

¶ s. NR 217.18(2)(d) Wis. 

Adm. Code 

6. Estimate load 
reductions expected 
by permit term 

 

Quantify the phosphorus reductions needed from 
point sources, and approximate the phosphorus 
reductions expected from nonpoint source 
management measures. 

¶ s. NR 217.18(2)(d)2. Wis. 

Adm. Code 

7. Measuring success 
 

Develop a monitoring strategy that will identify 
who will collect data, who will analyze these data, 
when and where samples will be collected, and 
the quality assurance protocols that will be 
followed.  

¶ s. NR 217.18(3)(a) Wis. 

Adm. Code 

8. Financial security 
 

Estimate the cost and outline the sources of 
funding to implement the adaptive management 
plan, either individually by the permittee or in 
conjunction with other permittees as partnering 
on the adaptive management effort. 

¶ s. NR 217.18(2)(d)4. Wis. 

Adm. Code 

9. Implementation 
schedule with 
milestones 

 

Prioritize implementation measures and develop a 
schedule by setting compliance dates for adaptive 
management interim limits and water quality 
milestones. 

¶ s. NR 217.18(3)(b) Wis. 

Adm. Code 

 

http://docs.legis.wisconsin.gov/document/administrativecode/NR%20217.18(2)(d)3.
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20217.18(2)(d)2.
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20217.18(2)(d)1.
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20217.18(2)(d)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20217.18(2)(d)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20217.18(2)(d)2.
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20217.18(3)(a)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20217.18(2)(d)4.
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20217.18(3)(b)
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1. Identify  partners   

The expertise and involvement of key individuals and 

groups will likely be needed to develop and implement 

the adaptive management plan once it is approved by 

WDNR. The goal of this step is to identify the key 

partners that will assist in adaptive management plan 

development, implementation, and outreach and 

education. Pursuant to s. NR 217.18(2)(d)3. Wis. Adm. 

Code, adaptive management plans must identify the 

partner(s) and their level of support for the project. A 

letter of support should be included with the AM plan 

for key partners (those relied upon for AM plan success). If a Memorandum of Understanding (MOU) is 

signed between the various parties, it may be submitted to WDNR to document partner support. 

Developing MOUs with partners is one way to specify deliverables, milestones, and necessary 

compensation. These agreements can help protect both the point source and the partner throughout 

the adaptive management process.  

MOUs do not have to be submitted to WDNR, nor are they required. If an applicant submits an MOU to 

WDNR staff it will be for informational purposes only.  WDNR will not validate or comment on these 

agreements, but it may consider them when evaluating the adequacy of the submitted plan.  The 

following are examples of different categories of potential adaptive management partners: 

Counties: The county land and water conservation department (LCD) may be one partner that can 

effectively facilitate communication between point and nonpoint sources, develop an adaptive 

management plan, and oversee adaptive management progress. The counties have expertise in 

agricultural performance standards compliance, cost-share agreements, and working with farmers and 

municipalities, among other things. Partnerships between adaptive management applicants and county 

LCDs can be mutually beneficial given the overlap in water quality goals. However, county staff are not 

required to assist with adaptive management activities and may have program needs and/or limited 

staff resources that would prevent them from participating. Point sources should meet with their local 

LCD to determine their level of interest and resource needs in order to participate in adaptive 

management. 

Agricultural nonpoint sources: Nonpoint source reductions from agricultural producers will be included 

in most adaptive management plans. If the adaptive management plan involves agricultural nonpoint 

source phosphorus reductions from individual agricultural producers and specific fields are not 

identified in the adaptive management plan , the adaptive management plan should provide a 

communication strategy that describes who will reach out to landowners, who will validate best 

management practice installation and/or maintenance, and who will be responsible for record keeping.  

The adaptive management plan should, at a minimum, specify the general areas and management 

measures that will be used to control nonpoint source pollution; see Steps 4 and 5 of the adaptive 

management plan for details (pgs. 49 and 54, respectively).  

In this step you will:

ω LŘŜƴǘƛŦȅ ǇƻǘŜƴǘƛŀƭ ǇŀǊǘƴŜǊǎ 

ω 5ŜǘŜǊƳƛƴŜ ǘƘŜ ǊƻƭŜ ƻŦ ŀŘŀǇǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘ 
partners

ω 5ŜǾŜƭƻǇ ŀ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ŦƻǊ 
partners

ω /ǊŜŀǘŜ aŜƳƻǊŀƴŘǳƳ ƻŦ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ 
(MOU) between partners, if desirable
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Concentrated animal feeding operations (CAFOs): Agricultural operations with 1,000 animal units or 

more are required to obtain a WPDES permit and are identified as CAFOs. Although the production area 

of the CAFO is assumed to have no discharge under typical precipitation conditions, land applications of 

manure and process wastewater associated with a CAFO are considered nonpoint source discharges 

when the operation is in compliance with its nutrient management plan and WPDES permit. These 

discharges are considered agricultural stormwater and, therefore, are treated the same as other 

agricultural nonpoint sources, as described above. In many Wisconsin agricultural areas, CAFO facilities 

will have access to a large number of fields and may be able to manage these fields to reduce 

phosphorus runoff. 

Urban nonpoint sources: If adaptive management practices work to control non-permitted urban 

sources of phosphorus, the adaptive management plan should identify the township or municipality 

where those reductions will be occurring. The adaptive management plan should provide a 

communication strategy for non-permitted urban sources, if different from the agricultural 

communication strategy.   

 

Other WPDES Permitted discharges: To meet the goals of this step, the adaptive management plan 

must identify all traditional WPDES permitted discharges (municipal and industrial wastewater 

treatment facilities) or permitted MS4s within the adaptive management action area as well as identify 

their level of involvement in the adaptive management project. The adaptive managemeƴǘ άŀŎǘƛƻƴ ŀǊŜŀέ 

includes the watershed(s) or subwatershed(s) that adaptive management activities will occur in, or can 

occur in if needed. Facilities covered under general permits, rather than specific permits, do not need to 

be identified unless they are an active partner in the action area. Again, permitted discharges are not 

required to enter into the adaptive management option. However, they can choose to participate in 

adaptive management to achieve compliance with their permit requirements. See Appendix C for details 

on MS4s and adaptive management, if applicable (pg. 93).  

Other partners: Other partnerships may be beneficial to provide technical expertise, assist with project 

outreach and education, or provide alternative funding sources. When determining the potential for 

other partners it is important to identify regional groups already active in land use/water quality issues. 

For example, local agricultural groups and/or environmental groups can help install BMPs or collect in-

stream phosphorus data.  

Citizen Science: Some citizens may already be collecting these data in your region through a citizen 

monitoring program. Visit http://watermonitoring.uwex.edu/wav/monitoring/local/programs.html for 

details.  Beyond gathering existing data, engaging with citizen science groups can help to establish your 

effort in the community and provide additional outreach contacts. Citizen science efforts may be used 

for secondary metrics, such as biological monitoring, to help demonstrate progress towards plan goals. 

There may be groups or agencies willing to assist in adaptive management projects such as Wisconsin 

Rural Watershed Association, Clean Wisconsin, Sand County Foundation, Department of Agriculture, 

Trade, and Consumer Protection (DATCP), and UW Extension. WDNR staff including district adaptive 

http://watermonitoring.uwex.edu/wav/monitoring/local/programs.html
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management coordinators can introduce point sources to county staff or other potential partners, as 

appropriate.  
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2. Describe the watershed and set load reduction goals  

 

The goal of this step is to provide a detailed 

account of the receiving water and to set a load 

reduction goal for the watershed so that water 

quality criteria can be attained. There are three 

required actions to fulfill this step of the plan: 

identify the action area, describe the receiving 

water, and set a load reduction target.  

 

Identify the action area  

The adaptive management άŀŎǘƛƻƴ ŀǊŜŀέ should 

include the watershed(s) or subwatershed(s) 

that adaptive management activities will occur in, or can occur in, if needed. The size of the action area 

will be a ŎŀǎŜπōȅπŎŀǎŜ determination and must be of sufficient size to reduce phosphorus by the percent 

commensurate with the ǇŜǊƳƛǘǘŜŜΩǎ Ǉƻƭƭǳǘŀƴǘ load5 or by the percent required to achieve water quality 

criteria, whichever is smallest.  The action area for the adaptive management plan must, at minimum, 

cover all areas where phosphorus controls are being actively pursued, and also any ŀǊŜŀ ǿƘŜǊŜ άōŀŎƪπ

ǳǇέ ǎǘǊŀǘŜƎƛŜǎ Ƴŀȅ ōŜ ƛƳǇƭŜƳŜƴǘŜŘΣ ƛŦ ƴŜŎŜǎǎŀǊȅΦ ά.ŀŎƪ-ǳǇέ ǎǘǊŀǘŜƎƛŜǎ ŀǊŜ ŀŘŘƛǘƛƻƴŀƭ ǎǘǊŀǘŜƎƛŜǎ ǘƘŀǘ Ŏŀƴ 

be installed to account for situations where best management practices are not properly implemented, 

extreme weather events inhibit or destroy certain reduction strategies, or water quality improvements 

may not be measured in a reasonable timeline.  

 

The action area will generally conform to the 12-digit Hydrologic Unit Code sub-basins, or HUC 12s, 

where the point source(s) are located. Also, the action area should be upstream of the point source(s) 

involved with the adaptive management plan, if possible. In other words, it is recommended that 

management measures for adaptive management occur upstream of the point source discharge(s) 

whenever possible. Using this recommended approach, the outfall location should be the furthest 

downstream point of the adaptive management action area and used as the final point of compliance to 

demonstrate water quality improvements for adaptive management (Figure 4). If multiple point sources 

are involved in the same adaptive management project, the furthest downstream outfall location can 

serve as the ultimate point of compliance for the overall project. 

 

For demonstrating final compliance, pursuant to s. NR 217.18(3)(e)4. Wis. Adm. Code, monitoring data 

collected for the receiving water must indicate that the applicable phosphorus criterion under s. NR 

102.06 has been met. 

 

If you are unsure which HUC 12 your discharge is located in, see Appendix D on page 95 for detailed 

instructions on how to identify your HUC 12 watershed.  

 
5 If multiple point sources are working together to implement one adaptive management plan, the action area 
Ƴǳǎǘ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜǎŜ ƭƻŀŘǎΦ {ŜŜ άtŜǊƳƛǘ ¢ŜǊƳ мέ ƛƴ Step 6 for further details.  

In this step you will gather:

ω ²ŀǘŜǊǎƘŜŘ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ǿŀǘŜǊǎƘŜŘ ŀǊŜŀ

ω !ǊŜŀ ƻŦ ǿŀǘŜǊǎƘŜŘ ƛƴ ŜŀŎƘ ŎƻǳƴǘȅΣ ƛŦ ƳƻǊŜ ǘƘŀƴ 
one county

ω !ƭƭ ŀǇǇƭƛŎŀōƭŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ 
receiving water

ω bǳƳōŜǊ ƻŦ ǊŜŀŎƘŜǎ ƛƴ ǘƘŜ !a ŀŎǘƛƻƴ ŀǊŜŀ

ω IȅŘǊŀǳƭƛŎ ǊŜǘŜƴǘƛƻƴ ǘƛƳŜ ƻǊ ǎǘǊŜŀƳ ƻǊŘŜǊ ŘŀǘŀΣ ƛŦ 
applicable
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Figure 4. Example action area where ultimate point of compliance is at outfall location. 

 

WDNR may approve an alternative adjacent HUC 12, a larger HUC (such as a HUC 10), or a downstream 

action area on a case-by-case basis. Scenarios where alternative action areas may be approved include 

point sources discharging to ǿŀǘŜǊǎ ŘŜǎƛƎƴŀǘŜŘ ŀǎ άƭƛƳƛǘŜŘ ŀǉǳŀǘƛŎ ƭƛŦŜέΣ waters dominated by residual 

phosphorus loads, or waters with a United States Environmental Protection Agency (EPA) approved 

TMDL. The ultimate point of 

compliance for adaptive management 

will be the furthest downstream point 

of the action area, and should be 

ŘŜŦƛƴŜŘ ŀǎ ŀ ŘƛǎŎƘŀǊƎŜǊΩǎ ǊŜŎŜƛǾƛƴƎ 

water pursuant to s. NR 217.18(3)(e)4. 

Wis. Adm. Code. When selecting an 

action area and final point of 

compliance, contact your local WDNR 

wastewater engineer, specialist, or 

adaptive management coordinator.  

 

 

 

 

Flexibility in TMDL Watersheds 
A άTMDL reachέ is a water body segment used to calculate 

pollutant reductions from point and nonpoint sources in a 

TMDL. Typically, TMDL reaches are either impaired or 

upstream of an impaired water. TMDL reaches serve as the 

basis for calculating TMDL-derived limits for point sources, and 

for setting goals and targeting nonpoint source reductions. 

Because TMDL reaches focus on improving the water quality of 

impaired waters, TMDL reaches do not often times align with 

HUC 12 watershed boundaries. They can either be larger or 

smaller in scale. If a permit holder chooses to do adaptive 

management within a TMDL watershed, that permittee may be 

able to consider their TMDL reach as their action area. Visit 

http://dnr.wi.gov/topic/tmdls/tmdlreports.html to search for 

approved TMDLs in Wisconsin.  

 

http://dnr.wi.gov/topic/tmdls/tmdlreports.html
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Overlapping action areas should be avoided if at all possible. If multiple point sources in the same HUC 

12 watershed choose to pursue adaptive management, it is recommended that they work 

collaboratively under one adaptive management plan. Alternatively, the HUC 12 watershed can be 

divided into smaller subwatersheds so that each facility is responsible for their specific portion of the 

subwatershed; each subwatershed Ƴǳǎǘ ƳŜŜǘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŀƴ άŀŎǘƛƻƴ ŀǊŜŀέ ŀǎ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜ. 
 

Table 4 is a tool available to help submit these data to WDNR. A map of the action area should also be 

submitted to WDNR.  
 

Table 4. Blank adaptive management action area description for plan development.   

HUC and Watershed Name  Total Area of Watershed 

 Acres  Sq. Miles 

  

County  Area of watershed in the county  Percentage of watershed within the 
county 

   

   

   

What watershed scale was used to develop the action area?                   - Full HUC 12 
                                                                                                                               - Portion of the HUC 12 
                                                                                                                               - Based on TMDL reach 
                                                                                                                               - Other 
 
 
Note: If action area is full HUC 12 STOP.  

Size of the Action Area 
Acres Sq. Miles 
  

County Size of action area per county Percentage of action area within the 
county 

   

   

   

 

 
Describe the characteristics of the receiving water. 
άwŜŎŜƛǾƛƴƎ ǿŀǘŜǊǎέ ƛƴ ŀŘŀǇǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘ ŀǊŜ ǘƘƻǎŜ ǿŀǘŜǊǎ targeted for water quality improvements. 

A facility can choose one receiving water, or multiple, depending on the size of the facility and the 

characteristics of the receiving water and action areaΦ LŘŜŀƭƭȅΣ ǘƘŜ ŀŘŀǇǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘ άǊŜŎŜƛǾƛƴƎ 

ǿŀǘŜǊέ ƛǎ ǘƘŜ ǿŀǘŜǊ body where the outfall(s) are located for those discharges involved with adaptive 

management (Figure 5, pg. 33). If you have questions about which waters to target under adaptive 

management, contact your local WDNR wastewater engineer, specialist, or adaptive management 

coordinator. 
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Evaluating the current condition of the receiving water is critical for adaptive management. At 

minimum, the adaptive management plan must identify the receiving or target waters, the attainment 

status of those waters, and any monitoring data available. There are several databases available to help 

with this data need ǎǳŎƘ ŀǎ ²5bwΩǎ ǿŀǘŜǊǎƘŜŘ ǎŜŀǊŎƘ ǘƻƻƭ and PRESTO: 

http://dnr.wi.gov/water/watershedSearch.aspx, http://dnr.w i.gov/topic/surfacewater/presto.html . Of 

the aforementioned tools, the watershed search tool provides an easy-to-use option for identifying 

receiving waters, while PRESTO provides more detailed information. For a detailed description of the 

PRESTO model visit http://dnr.wi.gov/topic/surfacewater/presto.htmlΦ ¢ƻ ǳǎŜ ²5bwΩǎ ǿŀǘŜǊǎƘŜŘ ǎŜŀǊŎƘ 

tool simply enter ǘƘŜ ƴŀƳŜ ƻŦ ȅƻǳǊ ŦŀŎƛƭƛǘȅΩǎ ǊŜŎŜƛǾƛƴƎ ǿater in the άEnter Water Name or Water Body 

Identification Code (WBIC)έ ǎŜŀǊŎƘ ŦƛŜƭŘ ŀƴŘ ǘƘŜ county your facility is located in from the ά/ƻǳƴǘȅέ 

dropdown menu. If there are multiple search results, click the link in the Watershed Code column (for 

example, LW17) to view a map of the watershed. Once you have located your watershed, click the 

watershed name to explore watershed information such as natural features, water bodies in the 

watershed and their impaired status, existing grants and monitoring projects in the watershed, and 

future recommendations for management.  

 

Both tools are acceptable, as are other tools and databases available. Data may also be available 

through county LCDs or the U.S. Geological Survey (USGS).  

 

http://dnr.wi.gov/water/watershedSearch.aspx
http://dnr.wi.gov/topic/surfacewater/presto.html
http://dnr.wi.gov/topic/surfacewater/presto.html
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Figure 5. Example adaptive management action area and receiving water. In this case the stream network above the Lodi 
ŘƛǎŎƘŀǊƎŜ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ άǊŜŎŜƛǾƛƴƎ ǿŀǘŜǊέ ŦƻǊ ǘƘŀǘ ŀŘŀǇǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻƧŜŎǘΦ 

Gathering Phosphorus Data 

Monitoring data that must be submitted in this portion of the adaptive management plan include the 

growing season median in-stream phosphorus concentration and average flow of the receiving water at 

the point of compliance, or furthest downstream point of the adaptive management action area. If other 

relevant data are available for the receiving water/watershed, these data should also be submitted. 

Table 5 on page 34 is provided as a tool to submit these data to WDNR. Maps may also be appropriate 

for submittal.  

 

Phosphorus data may be available on WDNRΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊ Řŀǘŀ ǾƛŜǿŜǊ 

(http://dnr.wi.gov/topic/surfacewater/), ƻƴ ²5bwΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ƛƴǘŜƎǊŀǘŜŘ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ 

http://dnr.wi.gov/topic/surfacewater/
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(http://dnr.wi.gov/topic/surfacewater/swims/), at your local county LCD office, or through USGS. See 

Appendix E on page 100 for details ƻƴ ǳǎƛƴƎ ²5bwΩǎ available databases. If applicable, monitoring and 

modeling data will also be available in TMDL development documents for watersheds within a TMDL 

(visit http://dnr.wi.gov/topic/tmdls/  for details). If data are available through a source other than 

WDNR, the applicant(s) must identify the data source, when these data were collected, and the 

method(s) used for evaluation. It is recommended that only data collected in the past ten years be 

considered for adaptive management planning purposes.  

 

If phosphorus data are not available, phosphorus monitoring should begin immediately. See step 7 of 

the adaptive management plan on page 70 for details on phosphorus monitoring. In the interim, an 

assumed value will be generated by WDNR from a comparable stream based on size, drainage basin, 

topography and land use, preferably within the same HUC 8. This assumed value will be included in the 

final WQBEL recommendations memo for the facility or can be requested by the permittee ahead of 

time, and can be used for adaptive management planning purposes. This assumed value must be 

substantiated or replaced by actual in-stream phosphorus data once the minimum data required are 

available, as specified in Step 7 (pg. 70). The adaptive management plan should then be updated to 

reflect this new information.  

 

Gathering Flow Data 

If an applicant needs to obtain flow data, they may wish to contact USGS directly. USGS will provide 

these types of estimates to the applicant for a fee. See Section 6, page 81, for USGS contact information. 

If flow data is available from other sources than USGS, these data may be used in the adaptive 

management plan, but they should be validated for accuracy by the adaptive management applicant. 

USGS currently maintains a network of gauging stations throughout Wisconsin. Flow data generated at 

these gauging stations may be used to inform plan development and track flows during plan 

implementation.  Data may be accessed online at the following link: 

https://waterdata.usgs.gov/wi/nwis/rt 

WDNR will consider alternative means of providing flow data (i.e. gauged, modeled) if the method is 

scientifically defensible and provides a time- and site-specific value for streamflow. 

 

Other Data 

Other data that should be gathered, if applicable and useful, include reservoir or impoundment 

residence time, stream order, and number of reaches within the watershed. If available, data by stream 

reach should also be evaluated and submitted with the adaptive management plan. These data are 

required for action areas within a TMDL watershed, but they are also useful to help target high 

contributing areas for action areas outside of a TMDL watershed.    
Table 5. Blank table for adaptive management plan describing receiving water characteristics and monitoring data. 

Receiving Water Characteristics 

Receiving Water 
Name(s) 

Downstream Water(s) Name(s) of 
Reservoirs/Impoundments on 
receiving water 

Stream Order (if 
applicable) 

    

http://dnr.wi.gov/topic/surfacewater/swims/
http://dnr.wi.gov/topic/tmdls/
https://waterdata.usgs.gov/wi/nwis/rt
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Impaired Segments 

Streams on the 303(d) 
List of Impaired Waters 

Contaminants of concern Is a TMDL scheduled or completed? 

   

   

   

Monitoring History 

Who Monitored What 
Parameters 

Dates 
Collected 

Where did you get 
the data? 

Results 

     

     

     

     

     

     

 
 
Set a load reduction target  
The next step is to set the load reduction target for the adaptive management plan. This value 

represents the reduction needed for the receiving water to attain its applicable criterion. At a minimum, 

the adaptive management plan must determine the phosphorus loading at the point of compliance, 

typically the furthest downstream point of the adaptive management action area. If possible, loadings 

should also be quantified by reach. If the watershed is within a TMDL, loads by reach are already 

available in the TMDL document (http://dnr.wi.gov/topic/tmdls/ ).  

 

There are two basic methods for estimating the load reduction target for adaptive management action 

areas outside of a TMDL. Both of these methods compare the current phosphorus load to the receiving 

water and the allowable load.  The first method uses the in-stream phosphorus concentration to 

determine the current phosphorus load entering the receiving water. The second method sums the 

phosphorus loading from point and nonpoint sources to quantify this load entering the receiving water. 

Both methods are valid and can be completed using the following steps to calculate the load reductions 

needed. Alternatively, the adaptive management plan could require watershed-specific modeling to 

quantify the load reduction target. Although modeling might provide the most precise load reduction 

targets, many watersheds may not have sufficient data to run these models.  

 

 

Method 1: Calculate the Current P Load Based on the In-Stream Phosphorus Concentration 

Step 1: Calculate the current phosphorus load from point source discharges within the adaptive 

management action area. For each facility apply the following equation: 

Current Point Source Phosphorus Load = Qe*Ce*8.34*365 days/year 

 Where: Qe= Effluent flow (MGD) as defined in s. NR 217.13 (2)(c), Wis. Adm. Code. 
  Ce = Effluent P concentration (mg/L) 

http://dnr.wi.gov/topic/tmdls/
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  8.34 = Conversion factor for converting MGD and mg/L into pounds per day 
 
Example: Current Phosphorus Load for Facility A =1 MGD *0.83 mg/L *8.34 *365 days/yr = 2,527 lbs/yr 

Note: If multiple point sources exist in the watershed, sum the total facility load (Ḉ{facilitya, facilitybΣΧΣ 

facilityn}). Facility phosphorus loads are also available using the PRESTO model (see page 13).  

 

Step 2: Calculate the current load in the receiving water. 
   

Current Load in Receiving Water = Qs*Cs*8.34*365days/year) 

Where: Qs=Annual average flow of receiving water; to convert cfs to MGD, multiply  
Qs in MGD by 0.6463 

  Cs = Receiving water P concentration ŀǘ Ǉƻƛƴǘ ƻŦ ŎƻƳǇƭƛŀƴŎŜ ƻǊ άǇƻǳǊ Ǉƻƛƴǘέ (mg/L) 
 
Example: Current Load in Receiving Water =56 MGD *0.23 mg/L *8.34 *365 days/yr = 39,208 lbs/yr 

 
 

Step 3: Calculate the allowable load in the receiving water. 
  

Allowable Load = (Qs+Qe)*WQC*8.34*365 days/yr 
  

Where: WQC = Water quality criterion (mg/L) 
  
Example: Allowable load for Facility AΩǎ ǿŀtershed =(56 MGD + 1 MGD) *0.1 mg/L *8.34 *365 days/yr = 
17,351 lbs/yr 
 
Note: Use 0.075 mg/L for stream discharges, rather than 0.1 mg/L which represents the river criteria. If 
the facility discharges to a lake or reservoir, an alternative calculation may be necessary.  See Table 22 in 
Appendix A (pg. 84) for all applicable phosphorus criteria. 
 
 
Step 4: Calculate needed reductions in the receiving water. 

Needed Reductions =Current PS Load (step 1) + Current RW Load (step 2) - Allowable Load (step 

3) 

Example: Needed reduction for Facility AΩǎ ǿŀǘŜǊǎƘŜŘ =2,527 lbs/yr + 39,208 lbs/yr ς 17,351 lbs/yr= 
24,384 lbs/yr 

 

Method 2: Calculating the Current P load by Adding Point and Nonpoint Source Loadings 

Method 2 is available for watersheds without accurate water quality data. If water quality data is 
available, method 1 is likely a more reliable approach to set a load reduction target.  
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Step 1: Use Step 1 in Method 1 to calculate the current phosphorus load from point source discharges 

within the adaptive management action area. 

 
Step 2: Determine the approximate load of the receiving water from nonpoint sources.  

This step approximates the phosphorus load from mixed land use watersheds. There are many 
ways to approximate this load through models etc.  
 
One option is to use the estimated NPS load value from PRESTO. Although this model provides a 
long-term average annual nonpoint phosphorus load, this value is likely sufficient for planning 
purposes. It is preferable to conduct watershed-specific modeling if data is available, however. 
To access the information in PRESTO visit http://dnr.wi.gov/topic/surfacewater/presto.html.  
 
PRESTO Lite reports provide modeled flow data that can inform loading analyses. These reports 
can be obtained by working through the steps provided in the above link. Using the flow graph 
on the PRESTO Lite report, a 50% flow exceedance value is a suitable approximation of average 
Ŧƭƻǿ ǾƻƭǳƳŜ ŀǘ ǘƘŜ ŎŀǘŎƘƳŜƴǘΩǎ ƻǳǘƭŜǘΦ  

 
Example: The NPS load according to PRESTO for Facility AΩǎ ǿŀǘŜǊǎƘŜŘ equals 45,113 lbs/yr 
 
 
Step 3: Calculate the needed reductions in the receiving water. 
 Needed reductions= Current PSLoad (step1) + NPS Load (step 2) - Allowable Load (step 3) 

Example:  Need reductions for Facility AΩǎ ǿŀǘŜǊǎƘŜŘ = 

2,527lbs/yr + 45,113lbs/yr - 17,351 lbs/yr=   30,289lbs/yr 

Note: WDNR understands that this approach may not take all factors into consideration such as 
background and residual phosphorus loads. However, this value should be sufficient for adaptive 
management planning purposes. This value should be modified as the adaptive management plan is 
implemented and additional site-specific information becomes available.  

 

Demonstrating Compliance with TMDL Allocations 

Adaptive management efforts are designed to achieve compliance with the phosphorus water quality 

criterion found in ch. NR 102, pursuant to s. NR 217.18(1) Wis. Adm. Code. Permittees using adaptive 

management to address a TMDL-based WQBEL have an additional option for demonstrating compliance 

beyond the approach outlined in s. NR 217.18 Wis. Adm. Code.  Adaptive Management efforts oriented 

towards achieving compliance with a TMDL pursuant to s. 283.13(7)(a) Wis. Stats. may employ water 

quality monitoring or modeling to demonstrate that compliance with the loading capacity, as defined in 

s. NR 212.72(5) Wis. Adm. Code has been achieved.  To demonstrate compliance with ŀ ¢a5[Ωǎ ƭƻŀŘƛƴƎ 

capacity, both the load allocations and wasteload allocations for the project pollutant(s) must be met in 

the TMDL subbasin that the facility discharges as well as all upstream contributory subbasins. 

http://dnr.wi.gov/topic/surfacewater/presto.html


 

38 | P a g e 
 

Modeling may be employed to demonstrate that nonpoint source contributions have been reduced to 

(or below) the load and wasteload allocations identified in the TMDL. Modeling will need to employ 

similar methods as the federally-approved TMDL and should be supported by a robust field-scale 

dataset from the adaptive management action area that represents current conditions. Effluent 

monitoring data will be available to quantify contributions from point sources. Other combinations of 

point and nonpoint source reductions may be considered, provided the waterbodies included in the 

approved adaptive management plan action area achieve the TMDL loading capacity. Please contact 

your local WDNR adaptive management coordinator to discuss modeling methods to be used for 

demonstrating compliance with TMDL load allocations. 

In-stream monitoring may also be used to demonstrate compliance with TMDL loading capacity. 

Translating the mass-based TMDL load and wasteload allocations into an in-stream target may require 

additional analysis based on TMDL modeling methods. Certain TMDLs have translated the loading 

capacity to in-stream targets for this purpose, which can be found in Appendix O of the Wisconsin River 

Basin TMDL Report and Appendix K of the Upper Fox and Wolf River Basin TMDL Report. In cases with a 

ŘƻǿƴǎǘǊŜŀƳ ƭŀƪŜ ƻǊ ǊŜǎŜǊǾƻƛǊΣ ǘƘŜ ¢a5[ ƭƻŀŘƛƴƎ ŎŀǇŀŎƛǘȅ ŦƻǊ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ǎǳōōŀǎƛƴ ƛǎ ǎŜǘ ǘƻ ƳŜŜǘ ōƻǘƘ 

local and downstream lake/reservoir water quality criteria and is reflected in the ά!ŘŀǇǘƛǾŜ 

aŀƴŀƎŜƳŜƴǘ ¢ŀǊƎŜǘέΦ 

Table 6 provides a straight-forward spreadsheet to submit the load reduction information to WDNR with 
the adaptive management plan.  

Table 6. Blank phosphorus loading table for adaptive management plan. 

Phosphorus Contributions in Watershed  

Point Source Load Information 

Number of Municipal and Industrial Point 
Sources  in Watershed 

 

Facility Name: WPDES Permit No.: Point Source Loading: Source: 

    

    

    

Nonpoint Source Load Information 

Approximate land cover:  

Approximate load from NPS:  

Source:  

Receiving Water Load Information 

Other phosphorus loadings: Facility Name(s): 

Load(s): 

Current phosphorus load into the receiving 
water: 

 

Allowable phosphorus load:  

NEEDED P REDUCTION:  

 

 

https://dnr.wi.gov/topic/TMDLs/documents/WisconsinRiver/Report/AppendixO.pdf
https://dnr.wi.gov/topic/TMDLs/documents/UFW/DraftAppendixK.pdf
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3. Conduct a watershed inventory  

To complete an effective watershed inventory, 

collaboration with local governments, county LCD 

staff, and local NPS coordinators will likely be 

necessary. You may also need to make direct 

observations in the watershed. 

 

Gather and organize data 

Gathering existing data is the first step in 

conducting a watershed inventory. Many sources 

of information are available to help complete a 

watershed inventory such as: 

¶ Data from local watershed groups, 

associations, current or past projects or 

studies within the watershed or nearby soil 

surveys  

¶ Topographic maps and aerial photos of the watershed 

¶ Any reports, studies, monitoring data, or plans developed in the watershed by others 

¶ County road maps and plat books, if available 

 

It is strongly advised that you work with your local county LCD and WDNR NPS coordinator to determine 

what information is needed for your project, and what sources of information are already available 

within your watershed. A summary of the types of information you will likely need throughout the 

adaptive management project is summarized in Table 7. Sources of information that may be available 

are summarized in Table 8. Once information is gathered, determine how to organize these data. ArcGIS 

and Excel© or Access© tables are the most common tools used for data storage and organization.  

 
Table 7. Types of information that you will need throughout the watershed inventory. 

 
  

P
h

ys
ic

a
l 

F
e

a
tu

re
s 

o
f 
th

e
 

L
a

n
d 

L
a

n
d

 U
se

 

S
tr

e
a

m
s,

 L
a

ke
s,

 
W

e
tla

n
d

s 

R
e

si
d

e
n

tia
l a

n
d 

U
rb

a
n 

A
g

ri
cu

ltu
re

 

F
o

re
st

s 

Topographic Map x  X x  x 

Soil Survey x    x  

Aerial Photos x  X x x x 

National Wetlands 
Inventory  

  X    

Current Land Use  x  x x x 

Zoning Maps  x     

Floodplain Maps x      

In this step you will:

ω DŀǘƘŜǊ ŎǳǊǊŜƴǘ ŀƴŘ ƘƛǎǘƻǊƛŎ ƭŀƴŘ ǳǎŜ Řŀǘŀ

ω 5ŜǎŎǊƛōŜ ǘƘŜ ǇƘȅǎƛŎŀƭ ŦŜŀǘǳǊŜǎ ŀƴŘ ǘȅǇƛŎŀƭ 
agricultural practices of the action area

ω 5ŜǘŜǊƳƛƴŜ ǇƻǘŜƴǘƛŀƭ ƭŀƴŘ ǳǎŜǎ ƛƴ ǘƘŜ 
future

Why do a watershed inventory? 
¶ Helps identify activities in the watershed that 

could be negatively affecting water quality 

¶ Provides an understanding of how land use 
and landscape features affect water resources 
in your watershed 

¶ Helps develop a monitoring strategy to collect 
baseline data or monitor the progress of your 
adaptive management efforts. 

¶ Organizes materials that can be used at public 
meetings, to educate others about your 
project 

¶ Provides a detailed record of current 
conditions and characteristics of your unique 
watershed, serving as a benchmark to 
measure future changes against. 
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Table 8. Potential sources of information available by agency. 

Title of 
Publication or 
Government 
Agency 

Information Available How to Obtain/Contact 

Wisconsin 
DATCP 

Land and water 
conservation directory 

https://datcp.wi.gov/Pages/About_Us/LandWaterConserv
ationBoard.aspx  

U.S. Department 
of Agriculture 
(USDA) 

Web soil survey http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm  

DATCP Manure management 
advisory system and WI 
590 Nutrient 
Management Planning 

http://www.manureadvisorysystem.wi.gov/  

WDNR GIS layers for land 
cover, NPS grants, 
surface water 
monitoring locations, 
wetlands, etc.  

http://dnr.wi.gov/topic/surfacewater/swdv/  

UW Stevens 
Point/UW 
Extension 

Data, mapping and 
survey resources 

http://www.uwsp.edu/cnr-ap/clue/Pages/publications-
resources/DataMappingGIS.aspx 

UW-Madison 
Department of 
Soil Science 

Wisconsin watershed 
project clearinghouse 

http://nonpoint.cals.wisc.edu/?page_id=14  

U.S. Geological 
Survey 
(USGS) 

Wisconsin Water 
Quality Center housing 
monitoring 
information, numerous 
reports, and stream 
flow data 

http://wi.water.usgs.gov/  

USDA Wisconsin agricultural 
statistics 

https://www.nass.usda.gov/Statistics_by_State/Wisconsin
/   

USGS Land cover data layers http://landcover.usgs.gov/  

Natural 
Resource 
Conservation 
Service (NRCS) 

Soil Survey Geographic 
(SSURGO) Database 
 

https://www.nrcs.usda.gov/wps/portal/nrcs/site/national/
home/  

USDA National Agricultural 
Statistics Service 

http://www.nass.usda.gov/  

NASS ɀ 
CropScape 

Yearly cropping data at 
field-level resolution 

https://nassgeodata.gmu.edu/CropScape/ 

 
 

https://datcp.wi.gov/Pages/About_Us/LandWaterConservationBoard.aspx
https://datcp.wi.gov/Pages/About_Us/LandWaterConservationBoard.aspx
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
http://www.manureadvisorysystem.wi.gov/
http://dnr.wi.gov/topic/surfacewater/swdv/
http://www.uwsp.edu/cnr-ap/clue/Pages/publications-resources/DataMappingGIS.aspx
http://www.uwsp.edu/cnr-ap/clue/Pages/publications-resources/DataMappingGIS.aspx
http://nonpoint.cals.wisc.edu/?page_id=14
http://wi.water.usgs.gov/
https://www.nass.usda.gov/Statistics_by_State/Wisconsin/
https://www.nass.usda.gov/Statistics_by_State/Wisconsin/
http://landcover.usgs.gov/
https://www.nrcs.usda.gov/wps/portal/nrcs/site/national/home/
https://www.nrcs.usda.gov/wps/portal/nrcs/site/national/home/
http://www.nass.usda.gov/
https://nassgeodata.gmu.edu/CropScape/
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Describe the physical features of the action area 
This portion of the adaptive management plan should examine the natural physical features of the land 

in your watershed such as soil type, soil type abundance, floodplains, and topography. This information 

will help identify those areas where soil loss and phosphorus loading to the receiving water is most likely 

to occur.  

 

Soil surveys have been conducted for every county in Wisconsin, and can be obtained through your local 

county LCD or online ǘƘǊƻǳƎƘ ǘƘŜ ¦{5!Ωǎ web soil survey: 

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm (Table 8). Soil surveys contain a description of 

each soil and suggest their aptitudes for flooding, slope stability, septic systems, building suitability, 

range production, and erosion hazards based on various soil properties. One soil parameter of particular 

interest is the soil erodibility (K) factor. The adaptive management plan should identify the soil types in 

the watershed, their approximate acreage covered, and other basic soil properties as specified in Table 9 

(pg. 42). 

 

Typically, watersheds are made up of a number of soils with similar soil properties. If there are a large 

number of aggregated soils within the watershed and action area it is possible to combine these similar 

soil types to make planning and decision-making easier. Quantifying exact acreage covered for a given 

soil type is not necessary, an approximation is usually sufficient. The adaptive management plan should 

also provide a soils map of the watershed, and a map of the highly erodible soils in the adaptive 

management action area (Figure 6). 

 

The Erosion Vulnerability Assessment for Agricultural Lands (EVAAL) is a spatial model developed by 

WDNR, designed to quickly identify areas vulnerable to erosion using readily available data and a user-

friendly interface.  This tool estimates vulnerability by separately assessing the risk for sheet and rill 

erosion (using the Universal Soil Loss Equation, USLE), and gully erosion (using the Stream Power Index), 

while de-prioritizing those areas that are not hydrologically connected to surface waters (also known as 

internally drained areas). These three pieces are combined to produce an erosion vulnerability index 

value that can be assessed at the grid scale or aggregated to areas, such as field boundaries. Areas 

identified as high-risk are more likely to export nutrients to surface waters. 

 

To access EVAAL tutorials, model files, and other information, visit: 

https://dnr.wi.gov/topic/Nonpoint/EVAAL.html 
  

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
https://dnr.wi.gov/topic/Nonpoint/EVAAL.html
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Table 9. Blank soil information table for adaptive management plan. 

Soil 
Symbol 

Soil Name Area 
(ac) 

% 
Cover 

Frequency 
of 
flooding  

Erodibility 
(K) 

K 
factor 

Hydrologic 
soil group 

Other key 
characteristics 

Comments 

EXAMPLE: 

DgC2  

 

Dodgeville silt 
loam, 6 to 12 
percent 
slopes  

 
 
91.3 

 
 
3.5 

 
 
None 

 
 
Moderately 
eroded 

 
 
.43 

  
 
Slow water 
movement 

 
 
Potential site 
for future 
development 
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Figure 6. Example map of soil erodibility (K) factor within a given watershed. This map was generated from the Web Soil 
Survey (USDA). 

 
Current Land Use Overview 
This portion of the watershed description examines the current land uses in the watershed, and how 

land uses may change in the future. Recent aerial photographs, topographic maps, Wisconsin agriculture 

statistics publications, Geographical Information System (GIS) data layers, and field visits, sometimes 

ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǿƛƴŘǎƘƛŜƭŘ ǎǳǊǾŜȅǎέΣ ŀǊŜ 

appropriate ways to determine current land use 

within the watershed. GIS is the most frequently 

used software to store and analyze land use 

data.  

 

Urban, agricultural, and natural land use features 

should be identified in the adaptive management 

plan. Urban land uses of interest may include 

urban open spaces, low density residential areas, high density residential areas, and commercial and 

industrial areas. Agricultural land use features that should be identified include cropland, pastures/hay 

land, and animal feedlots. Natural land use features can include forests, prairie, wetlands, conservation 

land, and open water areas. The adaptive management plan should identify other important land uses 

that occur in the watershed that are not covered in the above categories as well. Once the land use 

features for the action area have been obtained, approximate the acreage and percent total for those 

land uses. This information should be submitted with the adaptive management plan visually and in 

tabular form (Figure 7 pg. 45, Table 10 pg. 46, and Table 11 pg. 47).  

 

What is a windshield survey? 
A windshield survey relies on direct observations to 
gather land use data. Windshield surveys can be 
useful to validate existing data, identify opportunities 
for conservation practices, determine typical cropping 
rotations in the watershed, and approximating the 
animal density in a watershed, among other things.  
 
































































































































