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Heart of the Valley Metropolitan Sewerage District

• Created in 1972 to design a sewerage system that includes a mainline 
interceptor sewer and treatment facility

• Heart of the Valley was officially recognized and approved by the DNR 
in 1974

• Kaukauna WWTF site selected for Heart of the Valley WWTF 
• Member communities served include: Combined Locks, Darboy, 

Kaukauna, Kimberly, and Little Chute



HOVMSD Treatment Facility

• Preliminary treatment – flowmeter and sampling, screening, grit 
removal

• Primary treatment – unique and proprietary chemically enhanced 
ballasted sedimentation - Actiflo

• Secondary treatment – Biostyr upflow biological aerated filter
• No secondary clarification
• Disinfection – Liquid sodium hypochlorite and sodium bisulfite added 

just prior to discharge
• Effluent reuse – Approximately 55% of HOV effluent is reused at Fox 

Energy Center



HOV Treatment Facility

• Construction/upgraded in 2006 and 
currently operating as designed

• Designed to maximize forward flow of 60 
MGD thru Actiflo within a very small foot 
print

• Full secondary treatment of 26 MGD from 
Actiflo thru Biosyr

• Permit requirements of 30 mg/L monthly 
and 45 mg/L weekly for TSS and BOD and 
1 mg/L total phosphorus

• The TMDL did not exist …..

• Site constrictions – no space for  
construction of a secondary clarifier!



Fast forward…. The TMDL is here!

• Heart of the Valley’s allocation for suspended solids is 801 pounds per 
day monthly average and 1345 pounds per day on a weekly average

• The phosphorus allocation comes with a compliance schedule in our 
permit giving us time to evaluate source reduction and compliance 
alternatives (including the monitoring of the sedimentation basin for 
phosphorus removal)



The transition to TMDL compliance

• The term 30/45 for operators is obsolete! For HOV its been replaced 
by 801/1345

• Compliance is no longer judged in terms of effluent mg/L
• Mass based compliance includes flow (MGD) as a pillar in determining 

compliance
• In 2017 HOV processed an average influent daily flow of 5.739 MGD 
• TSS weekly compliance - effluent must be less 28.1 mg/L
• TSS monthly compliance – effluent must be less than 16.7 mg/L



Brick and mortar solution – can limits be met 
and how much is it going to cost? 
• Membrane filtration estimated @ $69.5M in 2013 dollars for HOV to 

meet both suspended solids and phosphorus allocations
• In 2014 HOV contracted for a pilot study using chemical addition and 

cloth disk filter technology. Effluent results showed compliance was 
achievable but at a high cost. Capital cost were estimated at $9.5 M 
for 20 MGD plus annual operating costs of just over $82,000 per year 

• Suspended solids compliance became the immediate focus with 
watershed based approach being preferred over traditional bricks and  
mortar at the treatment facility



Enter Outagamie county and FWWA

• HOV property was identified by Outagamie county as an optimal 
location for an engineered sedimentation basin with potential for 
grants to fund its construction

• After discussions with FWWA and Outagamie county, the HOV 
Commission approved funding the detention pond, collaborating with 
FWWA on a suspended solids trade agreement and with Outagamie 
county on provision of technical design criteria and Snap plus 
modeling of solids migration and pond solids capture  



Sedimentation pond design

• Total drainage area served is 20.7 acres – 16.4 acres are agricultural 
and 4.3 acres urban

• HOV was required to enter into a secondary agreement with the 
neighboring property owner whose 12.8 acre field drains to the 
detention pond. The agreement spells out crop to be grown and 
tillage practices on the property until crop year 2022 

• Pond sized and designed in accordance with NRCS Technical standard 
350 with enhancements



Preconstruction overview 
(Drone footage) 

• Site was mowed and shows orientation 
and location of detention pond

• The browned out area has been taken out 
of production and is now planted in 
permanent vegetative cover

• The now constructed detention pond is 
mowed the mowed area and L shaped

• The backyards of the homes represents 
the 4.3 acres of urban drainage



Drain  tile
• The existing concrete drain tile was 

located and rerouted around the 
sedimentation basin



Construction phase-
start
• The top soil was stripped from the pond 

area and stock piled up for reuse on the 
pond banks and for berm work 



Construction phase -
midway
• Removing sub soil material and starting to 

remove material for sediment traps

• Note the conservation cover crop 
growing in the foreground of photo



Construction phase -
end
• Final elevations and contours completed. 

Top soil put back in place in pond edge

• Between the sediment traps are gravel 
spreader bars put in place to stop 
drainage water from short circuiting

• The area between the rock spreader bars 
is designed as shallow water ponding 
areas to encourage wetland vegetation 
growth and maximize dissolved 
phosphorus uptake

• The pond banks were seeded to establish 
vegetation on the pond slopes and 
reduce bank erosion



Overflow diversion 
and effluent pipe
• The blue arrow shows the pond overflow 

pipe and represents the normal water 
level 

• The diversion area is rip rapped and was 
put in place for drainage during major 
rain events



Sediment trap
• Close up of the front sediment trap 

incorporated into design. This one located 
at the head of the pond and the other is 
situated just prior to discharge

• Flow measurement flume is being 
installed a head of the pond along with 
the start of seed germination

• The predicted removal efficiency based 
on standard design is 80% but we believe 
design elements incorporated into this 
design will beat the standard 

• The sediment traps should not require 
sediment removal for 5 years



Project Pros

• HOV avoids major capital infrastructure cost and sewer rate increases 
required in order to pay for the construction bonds of brick and 
mortar – at least for this permit duration

• Improved property and soil management with the addition of a 
Nutrient Management Plan on all HOV owned properties

• Watershed based approach to improved water quality – HOV believes 
this approach is far more effective than point of pipe regulations

• Project costs – while not complete or fully tabulated we expect the 
final costs to be in the range of $75,000



Project Cons

• HOV required to implement and pay for a nutrient management plan 
for all crop land that it owns and leases for crop production

• Biosolids application will now be limited by soil phosphorus content –
net effect will be reduced frequency of application and application 
rates – HOV will need more acreage for disposal

• Permanent loss of rental revenue due to pond construction and 
vegetative cover acreage

• Labor/Maintenance – monthly inspections, additional mowing, 
annual inspection by registered PE, dredging sediment traps

• Calculations are not favorable - 2:1 trade ratio, 80% recovery, ect.



Could a trade be in your future?

• Examine existing relationships – beneficial reuse of biosolids by land 
application has a decades long history

• Dairy production – milk producers need corn silage and corn silage 
production is favorable in the calculations versus other crops

• Look for collaboration opportunities - FWWA if located in the 
Fox/Wolf Watershed,  your County Land Conservation office

• Agronomists – producers now realize their bottom line relies on their 
agronomists

• Trading as it stands now seems to favor rural medium and smaller 
sized wastewater utilities 



But we don’t own any land!

• Trade tillable acres instead – if a suitable site is 10 acres a permittee 
could long term lease 10 acres in a different location for the 
owner/producer

• Long term lease -
• Purchase a parcel – chances are a suitable location isn’t going to be 

high dollar “premium” crop land 



Thank you to our partners!

• FWWA – Jessica Schultz, Executive Director
• Outagamie County – Jeremy Freund PE and Wesley Kotila EIT
• Brown county - Nick Peltier, Agronomist
• Tilth Agronomy – Bill Schaumberg
• Wisconsin DNR – Keith Marquardt
• Outagamie County Highway Department
• Glen Guerts – retired HOV District Director



Trading in a TMDL Watershed
JESSICA SCHULTZ
FOX-WOLF WATERSHED ALLIANCE



Water Quality Trading Checklist

Screenshots of WDNR Water Quality Trading Checklist Form 3400-208



Components of a 
Water Quality Trading Plan

1. Executive Summary

2. General Information

3. Background

4. Description and Location of Site where Credits will be 
Generated

5. Methods for Reducing Nonpoint Source Loading

6. Derivation of Water Quality Trading Credits

7. Trade Timeline

8. Inspections and Reporting

9. Certification



Components of a 
Water Quality Trading Plan

1. Executive Summary



1. Executive Summary
Overview of project



Components of a 
Water Quality Trading Plan

1. Executive Summary

2. General Information



2. General Information
1. Applicant Information

2. Discharge Information

3. Credit Generator General Information

4. Credit Facilitator Information

5. Parameter Being Traded



Components of a 
Water Quality Trading Plan

1. Executive Summary

2. General Information

3. Background



3. Background
1. Purpose of Water Quality Trade 

(how many credits does the facility need and 
why does the facility need credits)



Components of a 
Water Quality Trading Plan

1. Executive Summary

2. General Information

3. Background

4. Description and Location of Site where Credits will be 
Generated



4. Description and Location of Site
where Credits will be Generated
1. Location where Credits will be Generated

(in comparison to the location of the facilities 
discharge)



Components of a 
Water Quality Trading Plan

1. Executive Summary

2. General Information

3. Background

4. Description and Location of Site where Credits will be 
Generated

5. Methods for Reducing Nonpoint Source Loading



5. Method for Reducing 
Nonpoint Source Loading

1. Methods used to Generate Load Reductions 
(what practices will you use)

Sediment Basin - NRCS Tech Standard 350
(under construction)

Conservation Cover- NRCS Tech 
Standard 327 (land out of production)



5. Method for Reducing 
Nonpoint Source Loading

1. Methods used to Generate Load Reductions

2. History of Project Site



5. Method for Reducing 
Nonpoint Source Loading

1. Methods used to Generate Load Reductions

2. History of Project Site

3. Model Used to Derive Load Reductions
◦ Step 1 - Used SnapPlus to model soil loss prior to 

practice installation
◦ Step 2 - Used SnapPlus to model soil loss after 

establishment of conservation cover
◦ Step 2 - Used engineering design justifications to quantify soil loss 

leaving sediment basin.
◦ Step 3 – Difference from step 1 to step 2 is lbs stopped from leaving the field

**Modeling Limitations for TSS**



5. Method for Reducing 
Nonpoint Source Loading

1. Methods used to Generate Load Reductions 

2. History of Project Site

3. Model Used to Derive Load Reductions

4. Credit Threshold and Method for Derivation
◦ Interim Credits
◦ Long Term Credits

Image from WDNR WQT Guidance



5. Method for Reducing 
Nonpoint Source Loading

1. Methods used to Generate Load Reductions 

2. History of Project Site

3. Model Used to Derive Load Reductions

4. Credit Threshold and Method for Derivation

5. Establishment



5. Method for Reducing 
Nonpoint Source Loading

1. Methods used to Generate Load Reductions 

2. History of Project Site

3. Model Used to Derive Load Reductions

4. Credit Threshold and Method for Derivation

5. Establishment

6. Operation & Maintenance



Components of a 
Water Quality Trading Plan

1. Executive Summary

2. General Information

3. Background

4. Description and Location of Site where Credits will be 
Generated

5. Methods for Reducing Nonpoint Source Loading

6. Derivation of Water Quality Trading Credits



Derivation of Water 
Quality Trading Credits

Sediment Basin
Trade Ratio = Delivery + Downstream + Equivalency + Uncertainty - Habitat Adjustment

Conservation Cover
Trade Ratio = Delivery + Downstream + Equivalency + Uncertainty - Habitat Adjustment

0

0

+ 0

+ 0

+ 0

+ 0

+ 2

+ 1

1. Individual Trade Ratio Factors
◦ Determine Potentially Tradable TSS
◦ Apply Trade Ratio

+ 0

+ 0

2:1   =

1.2:1   =



Derivation of Water 
Quality Trading Credits

1. Individual Trade Ratio Factors
◦ Determine Potentially Tradable TSS
◦ Apply Trade Ratio
◦ Interim and Long Term Credits

Example of year when credit generating thresholds are metExample of year when credit generating thresholds are not met



Components of a 
Water Quality Trading Plan

1. Executive Summary

2. General Information

3. Background

4. Description and Location of Site where Credits will be 
Generated

5. Methods for Reducing Nonpoint Source Loading

6. Derivation of Water Quality Trading Credits

7. Trade Timeline



7. Trade Timeline
1. Timing of Trade Agreement, Management 

Practice Installation and Credit Generation



Components of a 
Water Quality Trading Plan

1. Executive Summary

2. General Information

3. Background

4. Description and Location of Site where Credits will be 
Generated

5. Methods for Reducing Nonpoint Source Loading

6. Derivation of Water Quality Trading Credits

7. Trade Timeline

8. Inspections and Reporting



8. Inspections & Reporting
1. Tracking Procedures

2. Inspection

3. Management  Practice Registration Form

4. Annual Water Quality Trading Report Submittal

5. Monthly Certification of Management 
Practices

6. Notification of Failure to Generate Credits

7. Conditions under which Management Practices 
May be Inspected



Components of a 
Water Quality Trading Plan

1. Executive Summary

2. General Information

3. Background

4. Description and Location of Site where Credits will be 
Generated

5. Methods for Reducing Nonpoint Source Loading

6. Derivation of Water Quality Trading Credits

7. Trade Timeline

8. Inspections and Reporting

9. Certification



9. Certification
1. Verification of Trade Agreement



Questions?
JESSICA SCHULTZ
FOX-WOLF WATERSHED ALL IANCE
JESSICA@FWWA.ORG
(920)858-4246

mailto:jessica@Fwwa.org

	Water Quality Trading in a TMDL Watershed
	Heart of the Valley Metropolitan Sewerage District
	HOVMSD Treatment Facility
	HOV Treatment Facility
	Fast forward…. The TMDL is here!
	The transition to TMDL compliance
	Brick and mortar solution – can limits be met and how much is it going to cost? 
	Enter Outagamie county and FWWA
	Sedimentation pond design
	Preconstruction overview (Drone footage) 
	Drain  tile
	Construction phase-�start
	Construction phase - midway
	Construction phase - end
	Overflow diversion and effluent pipe
	Sediment trap
	Project Pros
	Project Cons
	Could a trade be in your future?
	But we don’t own any land!
	Thank you to our partners!

