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Fox-Wolf Drainage Basin: It’s a BIG drainage area!

6,429 square miles = 4,114,560 acres
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Adaptive Management: Ashwaubenon and Dutchman Creeks

4

▪ Permit effective April 1, 2022

▪ Install best management practices (BMPs) for nutrient 
reductions

▪ Watershed area 59 square miles

▪ Southwest = agricultural

▪ Northeast = urban with 5 MS4s

Permit 

Term

Phosphorus 

(lbs/year)

TSS

(lbs/year)

% of Total Action Area 

TMDL Reduction

1 4,727 985,935 25%

2 13,238 2,760,618 70%

3 17,965 3,746,553 95%

4 18,911 3,943,740 100%
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Conservation Practices

▪ Structural (hard) Practices*
− Grassed Waterways
− Critical Area Plantings
− Buffers/Filter Strips
− WASCOBs/Infiltration Basins
− Agricultural Runoff Treatment Systems
− Two Stage Ditches
− Streambank Stabilization/Restoration
− Tile Drainage Treatment 
− Wetlands
− Stormwater Management

▪ Operational (soft) Practices
− Tillage/Residue Management

▪ No-till/reduced till
− Cover Crops

▪ Inter-seeding, aerial seeding 
− Manure Application Methods & Timing 

▪ Low disturbance manure application

*Structural practices are tied to the deed for permanence 
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Stream Re-meandering

2020

Water and Sediment Control Basins (WASCOB)

2017

Cover Crops and No Till

2016 - current

Vegetated Buffer

2017 Photo credit: Ben Young, NEW Water

Actively farmed Oneida Nation land
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Implementation Costs & Reductions

NEW Water, 
35%

NRCS Cost Share, 
42%

Grants, 23%

Funding: 2022-2023
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Water Quality & Biological Monitoring

▪ Water Quality
− 7 water quality monitoring sites
▪ TSS, TP, dissolved TP, TKN

▪ Multi parameter sonde recordings

▪ USGS Gage Stations
− 4 gage and event samplers
▪ Installed and operational

▪ Biological Monitoring
− Contract with UWGB & Oneida Nation to perform annual 

biological sampling
▪ 2018 - Current

− 9 sites sampled: fish, inverts, habitat

− Samples sorted out for identification and review
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Core Program Collaborations
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Partnerships are critical to success

ACDC

Landowners & Farmers
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Complexity of managing a watershed program
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Financials

Workflow

Data Collection

• Field Data
• Agronomist Data
• County Data
• Water Quality Data
• Biological Data
• Partner/Third-Party Data

Coordination

Conservationists

Program Director

Grant specialists

Executive 
Director

Regulators

StakeholdersAgronomists

Project Partners:
Oneida Nation

NGOs
MS4s

Airport
DOT

Landowners/Growers

Reporting

Structural BMP:
❑ Planning
❑ Design and 

Construction
❑ Maintenance
❑ Funding

Operational BMP:
❑ Planning
❑ Implementation
❑ Funding

❑ NRCS Coordination

❑ BMP Modeling

❑ Invoicing and 
Payment
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Complexity of managing a watershed program
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Data storage in a centralized and commonly used database

13

Central Database
ESRI Apps

PowerApps

SharePoint

Dashboards

HTML and PDF 
Reports

Email 
NotificationsOmni

Maps



©Jacobs 2024

Progress in 2023
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▪ By year 1 of the Permit Term:
− 28 miles of stream corridor inventoried

− 218 agricultural fields (7,362 acres) inventoried

− >1,300 individual BMPs and resource concerns logged

− 3,000+ photos taken

− 439 unique watershed contacts 

− Completed 98 structural and 155 operational BMPs

− 1,088 lbs/yr phosphorus reduction (structural) 

− 4,544 lbs/yr phosphorus reduction (structural & ‘23 oper.)

▪ Digital tools enabled efficient planning, implementation, 
verification, and reporting.
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How do we identify resource concerns & opportunities for BMPs?
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▪ Core feature is spatial – but supporting data is 
not

▪ Utilize ESRI AGOL – but hosted through 
Jacobs’ servers to minimize cost and have 
direct control over services

▪ Field teams and partners inventory resource 
concerns and BMP opportunities
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How do we strategically plan for >1,300 BMPs in just this first phase?
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▪ Identify criteria important to 
implementation
− Cost

− Phosphorus reduction

− Distance to stream

− Erosion vulnerability

▪ Rank and weight each criteria

▪ Apply criteria to each BMP within 
database (GIS) real-time
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How do we strategically plan for >1,300 BMPs in just this first phase?
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How do we strategically plan for >1,300 BMPs in just this first phase?
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How do we strategically plan for >1,300 BMPs in just this first phase?
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How can we automate notifications for routine workflow?

20

▪ Inspections following rainfall events
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How can we model hundreds of BMPs per year?

21

▪ Structural BMPs (individual and 
combination BMPs)
− Unique dimensions but data exists 

within database

− Utilize NRCS equations and US EPA  
spreadsheet tool (STEPL & PLET)

− Quality Review Form to ensure accurate 
results
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How can we model hundreds of BMPs per year?
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▪ Operational BMPs
− Requires use of SnapPlus (Soil Nutrient Application Planner)

− Traditional modeling requires years of data for each field

− Does our watershed allow for simplification to allow for simple multipliers to estimate mass 
reductions per acre of BMP?
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Develop BMP efficiency metrics from model surrogates

23

>150 model scenarios
>59,000 results

Accept that some individual BMPs will be under-estimated, some over estimated, but overall mass 
reduction is representative.
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Can we simplify predominant soil?
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Model

ing Soil Name

Count Ag 

Field

Sum of Field 

Acres

Percent Field 

Acres of Total

A

A Manawa silty clay loam, 0 to 3 percent slopes 151 4,126           19%

A Oshkosh silt loam, 0 to 2 percent slopes 71 1,723           8%

A Oshkosh silty clay loam, 0 to 2 percent slopes 56 1,460           7%

A Kaukauna silty clay loam, 0 to 3 percent slopes 34 1,349           6%

A

Poygan silty clay loam, 0 to 2 percent slopes, occasionally 

ponded, drained 15 269              1%

A Waymor silt loam, 0 to 2 percent slopes 7 127              1%

A Wauseon fine sandy loam 4 80                0%

A Mundelein silt loam, 0 to 3 percent slopes 3 54                0%

A Winneconne silty clay loam, 0 to 2 percent slopes 5 51                0%

A Yahara fine sandy loam, 0 to 3 percent slopes 1 33                0%

A Keowns silt loam, 0 to 2 percent slopes 2 33                0%

A Yahara silt loam, 0 to 3 percent slopes 1 28                0%

A Shiocton silt loam, 0 to 3 percent slopes 2 25                0%

A Oshkosh sandy loam, 0 to 2  percent slopes 2 13                0%

A Bellevue silty clay loam, mottled subsoil variant 1 12                0%

A Manawa sandy loam, 1 to 3 percent slopes 1 4                   0%

A Total 356 9,388          44%

B

B Symco silt loam, 0 to 3 percent slopes 63 2,099           10%

B Hortonville-Symco silt loams, 1 to 6 percent slopes 20 627              3%

B Allendale loamy fine sand, 0 to 3 percent slopes 8 280              1%

B Total 91 3,006          14%

C

C Hortonville silt loam, 2 to 6 percent slopes 58 2,082           10%

C Kewaunee silt  loam, 2 to 6 percent slopes, eroded 77 1,830           9%

C Waymor silt loam, 2 to 6 percent slopes 67 1,674           8%

C Oshkosh silt loam, 2 to 6 percent slopes 59 1,103           5%

C Winneconne silty clay loam, 2 to 6 percent slopes 33 1,010           5%

C Kewaunee-Manawa complex, 2 to 6 percent slopes 13 721              3%

C Manistee fine sandy loam, 2 to 6 percent slopes 12 127              1%

C Boyer loamy fine sand, 2 to 6 percent slopes 5 124              1%

C Rousseau loamy fine sand, 2 to 6 percent slopes 3 60                0%

C Grays silt loam, 2 to 6 percent slopes 2 52                0%

C Shawano loamy fine sand, 2 to 6 percent slopes 8 49                0%

C Hortonville silt loam, 6 to 12 percent slopes, eroded 2 32                0%

C Waymor sandy loam, 2 to 6 percent slopes 2 26                0%

C Hortonville fine sandy loam, 2 to 6 percent slopes 2 24                0%

C Menominee loamy fine sand, loamy substratum, 2 to 6 percent slopes 1 18                0%

C Boyer loamy fine sand, 12 to 20 percent slopes, eroded 1 16                0%

C Sisson fine sandy loam, 2 to 6 percent slopes 2 14                0%

C Briggsville silt loam, 2 to 6 percent slopes 2 14                0%

C Shawano loamy fine sand, 6 to 12 percent slopes 1 14                0%

C Manistee loamy fine sand, 2 to 6 percent slopes 3 12                0%

C Kewaunee sandy loam, 2 to 6 percent slopes 2 10                0%

C Oshkosh sandy loam, 2 to 6  percent slopes 1 9                   0%

C Sisson fine sandy loam, 6 to 12 percent slopes, eroded 1 2                   0%

C Kewaunee sandy loam, 6 to 12 percent slopes, eroded 1 1                   0%

C Oshkosh silty clay loam, 2 to 6 percent slopes 1 1                   0%

C Manistee loamy fine sand, 6 to 14 percent slopes, eroded 1 1                   0%

C Total 360 9,028          42%

Grand Total 807 21,421        100%
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Uniformity of soil types allowed for consolidation
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Operational BMP Efficiencies
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BMP 
Efficiency

Soil Type
Distance to 
Stream (ft)

Downfield 
Slope

Soil 
Phosphorus

CropRotation

Agricultural Field

Dairy 1, 

Dairy 2, 

Cash Crop 1, 

Cash Crop 2

Winter Wheat

Corn Silage

Corn Grain

30 ppm, 

60 ppm, 

100 ppm

0 - 2%

0 – 300

301 – 1,000

1,001 – 5,000

Manawa Silty Clay 
Loam

Hortonville Silt 
Loam

Mass Reduction 
(lbs/ac/yr)

Symco Silt Loam5,001 – 10,000

10,001 – 20,000

>20,000

Soybeans

Alfalfa
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Matrix of Reduction Efficiencies for Cover Crops
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Example calculation for a cover crop
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BMP efficiencies metrics results in Program efficiencies
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▪ Uniformity of the watershed allowed simplification of operational BMP modeling 

▪ Some metrics did not have significant impact on results, yet all data was retained for 
metric calculations

▪ Leverage database to auto-calculate mass reductions

▪ Efficient in planning BMPs (mass reduction is a prioritization criteria)

▪ Efficient in reporting mass reductions

▪ Your watershed may have different metrics, but this approach can greatly simplify 
modeling while retaining sufficient accuracy
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Success has been supported by several factors

30

▪ Growing relationships and leveraging partnerships

▪ Filling gaps in existing programs and minimizing new processes

▪ Data management empowers partnerships, allows efficient planning and implementation, and 
allows the Program to scale up rapidly

▪ Automating process where the watershed and BMPs allow best utilizes staff time

▪ Being creative about what we must do, versus what can we do.



Thank you

Jeff Smudde
jsmudde@newwater.us

Brent Brown, PE

brent.brown@jacobs.com

https://www.instagram.com/jacobsconnects/
https://www.facebook.com/JacobsConnects/
https://twitter.com/JacobsConnects
https://www.linkedin.com/company/jacobs/
https://www.youtube.com/user/jacobsworldwide
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Important

The material in this presentation has been prepared by Jacobs®.

All rights reserved. This presentation is protected by U.S. and 
International copyright laws. Reproduction and redistribution 
without written permission is prohibited. Jacobs, the Jacobs logo, 
and all other Jacobs trademarks are the property of Jacobs 
Engineering Group Inc. 

Jacobs is a trademark of Jacobs Engineering Group Inc. 

 

Copyright notice
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