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When water quality was worse:

There were times when 

the flow [in the Missouri 

River] along the west 

shore was literally red 

with blood. Great mats 

of congealed grease 

floated downstream for 

miles. Hair and entrails 

collected in scummy 

islands.

Omaha’s 

primary 

treatment plant 

went into 

operation only 

four years ago 

[~1965].  Before 

that, it too 

dumped all its 

wastes 

untreated into 

the [Missouri] 

river.
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Why this strategy?

– 2006 – Rebuttable Presumption - BIG $$$

– Excessive nutrients can cause water quality problems 

• In state , downstream

– Numeric nutrient criteria development presents challenging 
problems

• Difficult to pin down cause & effect relationship

• Difficult to comply with permit limits and costly to try

• Possibly every water body impaired, variances

– A different approach needed (thank you Stoner memo!)







Begin with the end in mind…



NUTRIENT 
REDUCTION 
STRATEGY
HIGHLIGHTS

• Reduce nitrogen (N) and phosphorus (P) loads to Iowa waters and the Gulf of 

Mexico by 45% (Gulf Hypoxia Task Force)

• Led by Iowa Department of Agriculture and Land Stewardship, Iowa Department 

of Natural Resources, and Iowa State University

• Science-based approach, integrating non-point (agriculture) and point (industrial 

and municipal wastewater treatment plants) sources working together for common 

goal





United States

4.5% of World Population

Iowa

0.04% of World Population



Total Grain Production (Metric Tons)

Iowa – 55 Million

Canada – 45 Million



Total Soybean Production (Metric Tons)

China – 15 Million

Iowa – 14 Million



PS/NPS Collaboration

• Nonpoint sources

– 41% reduction of statewide N load

– 29% reduction of statewide P load

• Point sources

– 4% reduction of statewide N load

– 16% reduction of statewide P load

• Combined 45% N and P reductions



Different Playbooks Available



Nutrient Reduction Strategy Update

Focus on:

– ~100 major municipal wastewater treatment plants 

– ~50 industries with biological treatment for process waste

– Total of ~150 ----- (actual 161)

 Goal:

– To achieve BNR equivalent nutrient removal at each plant

• TN removal ~66%

• TP removal ~75%



Secondary
25 mg/l TN
4 mg/L TP

BNR
10 mg/l TN
1 mg/L TP

LOT
3 mg/l TN
0.05 mg/L TP



Establish                  Establish                      Construct   Meet 
Effluent                   Compliance                  Treatment                     Limits
Limit                          Schedule                           

Evaluate                   Establish                   Construct                  Optimize                 Evaluate          Establish

    Existing                 Construction              Treatment                Treatment              Treatment               Effluent

     Facility                    Schedule                                                                                       Limits 

Nutrient Permitting Process

Normal Permitting Process



Iowa Nutrient Reduction Strategy Recap

• Focused on Nitrogen and Phosphorus to the Mississippi River
– Finalized in May 2013

– Total TN & TP Reduction Goal: 45% for Non-Point Source (NPS) and Point Source (PS)

• Integrated Strategy
– Non-Point Source: Science Assessment for NPS agricultural producers with voluntary 

implementation of conservation practices

– Point Source: Technology/Performance Assessment for major wastewater treatment 
facilities

• Estimated Cost
– NPS: Initial Investment Costs range from $1.2 to $4 billion

– PS: Capital and operation costs over 20 years of approximately $1.5 billion

• Water Quality Trading Included in Final Strategy and Annual Updates



Iowa Nutrient Reduction Exchange



Gulf Restoration Network v. EPA 

• Decision in December 2016

• Upheld EPA denial petition for rulemaking to establish numeric nutrient 
criteria for states within the Mississippi basin

• Court found that “the most effective and sustainable way to address 
widespread and pervasive nutrient pollution in the Mississippi-Atchafalaya 
River Basin and elsewhere would be to build on its earlier efforts and to 
continue to work cooperatively with states and tribes to strengthen 
nutrient management programs“ is a valid legal basis to decline to make a 
necessity determination

• Court also noted that the use of nutrient reduction frameworks may only 
buy EPA so much time if they can’t prove they’re working



How do you know when the Nutrient 
Reduction Strategy is successful?

https://nrstracking.cals.iastate.edu/





Design Flow Considerations

FACILITY NAME TREATMENT TYPE
Design Flow 

(MGD)

% of Overall 
Municipal 

Flow

DES MOINES ACTIVATED SLUDGE 134 20.4%

CEDAR RAPIDS ACTIVATED SLUDGE 56 8.54%

WATERLOO ACTIVATED SLUDGE 34.8 5.31%

DAVENPORT ACTIVATED SLUDGE 26 3.97%

IOWA CITY ACTIVATED SLUDGE 24.2 3.69%

SIOUX CITY ACTIVATED SLUDGE 17.6 2.68%

FORT DODGE ACTIVATED SLUDGE 15 2.29%

MASON CITY ACTIVATED SLUDGE 14.9 2.27%

COUNCIL BLUFFS TRICKLING FILTER 14 2.14%

DUBUQUE ACTIVATED SLUDGE 13.47 2.05%

Total Municipal 
Design Flow 
Under the 
Strategy: 

655.5 MGD
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Top 10 - 2023 Nitrogen Removal

1. ATLANTIC - 97.4%

2. NORTH LIBERTY - 90.9%

3. WAPELLO UP 2 90.8%

4. CORALVILLE UP 6 90.8%

5. OELWEIN UP 1 90.5%

6. ANAMOSA NEW 89.5%

7. GRUNDY CENTER NEW 86.7%

8. CLARINDA DOWN 5 86.7%

9. WAUKON NEW 85.6%

10. DYERSVILLE DOWN 2 85.2%



Top 10 – 2023 Phosphorus Removal

1. ATLANTIC UP 2 95.3%

2. EAGLE GROVE UP 4 94.0%

3. CLINTON DOWN 1 92.7%

4. SIOUX CENTER NEW 88.9%

5. DYERSVILLE - 87.3%

6. CARROLL DOWN 2 87.2%

7. GRIMES UP1 86.2%

8. GRUNDY CENTER DOWN 7 85.7%

9. WAUKON NEW 82.7%

10. SIOUX CITY NEW 82.5%
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Nutrient Water Quality Monitoring 
Framework



EPA Story Map – April 2025



THANK YOU

adam.schnieders@dnr.iowa.gov

mhelmers@iastate.edu

susan.kozak@iowaagriculture.gov
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