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Microcystis near 
Marblehead

September 11th, 2011
Photo: Richard Kraus, United States Geological Survey

Sara 
Guiher



Historical Bloom Peak: Spanning Satellite Missions
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Maumee River Land Use / Cover
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Maumee River and Tile Drainage
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• Since mid 70’s, >75% reduction in P from 
WWTPs; now <9%

• CSO Long Term Control Plans in place (<1% of 
P)

• Septic systems contribute ~4% P

• Scott’s Miracle-Gro removed P from products 
(since 2013)

• “Internal loading” of Phosphorus ~3-7% of 
total load (13’ and 14’)

Nutrient Sources Today
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Deeper Dive into HABs
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Dissolved Reactive Phosphorus 
Load (“DRP”; Metric Tons)

Maumee 
River Data at 

Waterville

2019

Nutrient History in Lake Erie
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Nutrient History in Lake Erie

Dissolved Reactive Phosphorus 
Concentration (“DRP” in 
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2019
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+
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DRP, Spring
Flow normalized to 
adjusts for “Wet” 
and “Dry” years

Are We Seeing a H2Ohio Difference?

 Why exclude WY19 (       )?
 H2Ohio’s role?
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https://h2.ohio.gov/agriculture/

1. Right
“Rate” 2. 

Right 
“Place

”

3. Right 
“Source”

1. Right Rate
2. Right Place

3. Right Source*
4. Right Time*

Not before rain or 

on frozen ground
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Are We Seeing a Difference?

4R’s 
Education

2014 SB150; apply P 
over 50 acres

H2Ohio 
Efforts

DRP, Spring
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How Do These Nutrients Manifest:
“HAB Severity Index” in Lake Erie

Dissolved Reactive Phosphorus 
Concentration (DRP in mg/L)
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“HAB Severity” in Lake Erie Via Satellites

HAB “Heat Maps”
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“HAB Severity” Relative to Flow
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Good News!

“Manure Recovered” is 70% of 
the manure excreted from the animal 
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Success to Date: 
H2Ohio ODA Data

 VNMP = Voluntary 
Nutrient Management 
Plans

 VRT = Variable Rate 
Technology

Right “Rate”

 Sub. Comm. = 
Subsurface Commercial 
Fertilizer

 Incorp. Manure = 
Manure Incorporation 
Fertilizer

Right “Place”
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Management Considerations: Research, 
Monitoring, and Models

Conservation Practice “Base”
Bundle 

One
Bundle 

Two
Bundle 
Three

Tri-state Recommended 
Application Rates

50% 87% 100% 100%

Subsurface Nutrient 
Application

10% 16% 19% 36%

Manure Incorporation 12% 14% 15% 20%

Cover Crops 10% 17% 19% 39%

Drainage Water 
Management

1% 2% 3% 4%

midwestcovercrops.org

midwestcovercrops.org

SWAT 
Model
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Key Findings (Dr. Murumkar et al.)

• At the field scale:

• At watershed scale: ~Doubling implementation 

from pre-2018-2019 levels is predicted to 

reduce DRP by 20% (and TP by 10%)

Pre-H2Ohio
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Switching Gears: “New P” and 
“Old P” contribute to P Loss

• Between 17 and 34% of P lose 

estimated to come from “Old P”

• Conservation practices are 

required across a broad 

spectrum of STP; but targeting 

makes sense
Byers et al. 

2025
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“Old P” Tools?

Oakwood’s Nature Preserve 
Wetland Restoration

“Modified Blind 
Inlet” to replace  

“Standpipe”

“Modified Blind Inlet” to 
replace  “Standpipe”

“Standpipe”

Edge-of-Field 
“P Trap”Edge-of-Field 

“P Trap”
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Switching Gears Again: 
Water Management Considerations

• Wetlands (Next slide)

• Retention basins

• Two-stage ditches

• Cascading waterways

Ag. Drainage 
Retention Basin

Cascading 
“Waterway”

“Two-Stage Ditch”
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H2Ohio wetlands remove

• 0.2–29 pounds of 
phosphorus per acre

• Up to 863 pounds of 
nitrogen per acre

Lake Erie and Aquatic Research 

Network, Wetlands and Water 

Quality Group. 2025. H2Ohio 
Wetland Monitoring Program: 
2024 Annual Progress Report. 
Ohio Department of Natural 

Resources, Office of Coastal 

Management.

https://doi.org/10.5281/zenodo.1

5556397

The H2Ohio Wetland 
Monitoring Program

Goal: Assessment and Action

• Assess nutrient removal, either 
directly or by evidence-based proxy, 
of H2Ohio Wetland Projects 

• Inform wetland restoration decisions

https://zenodo.org/records/15556397
https://doi.org/10.5281/zenodo.15556397
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Pilot Watershed 
Project

• Heavily invest in practices, monitoring, 
outreach in HUC 12 sub-watershed (5800 acres)

• Demonstrate ability of practices: Can we move 
the needle?

• Only one year….

o 38% decrease DRP in Shallow Run

o 47% increase in Potato Run (control)
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117 projects intended to help state 
agencies prevent and manage future 

algal issues.
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Research Initiative Focus …….

• Understand bloom behavior

• Guide production of safe drinking

• Assess algal toxin risk to human health

• Address nutrient runoff
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• Ohio DNR: identifying, constructing, and managing wetland for 
nutrients

• Ohio Dept. of Agriculture:

 Effectiveness of manure management and application methods

 Cost-benefit analysis of subsurface placement 

 Agricultural climate change adaptation

 Drainage retention / detention practice

 Factors driving varying levels of farmer participation

• Lake Erie Commission: Effectiveness of Ohio’s DAP, paired 
watershed, and “top eight” H2Ohio BMPs

• Ohio EPA and Dept. Health: Source water protection, H2O 
treatment, and health risk

Priorities Coming Out of Ohio
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Questions?

Winslow.33@osu.edu
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Real Impact
• Expanded quality and frequency of collaborations (researchers and agencies)

• Early warning systems and researchers working directly with plant operators

• Changes in fish sampling protocol; time and location

• Modified permitting of water treatment residuals
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Were 2024 loads what we 
expect based on 2002-2018?

2012

2011

2015

2012 2012

2015 2015

2011 2011

2005 2005 2005
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2024

2024
2024


