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• We sample the Maumee River 
at Waterville, Ohio

• One of 24 stations
• Samples are collected 3x a 

day*, year-round and retrieved 
weekly for analysis in the 
laboratory

• Sampled since 1974 for all 
major nutrients and sediments

Heidelberg Tributary 
Loading Program



TP = DRP + TPP

Total P Dissolved Reactive P

Total Particulate P



TP = DRP + TPP

Total Bioavailable P Dissolved Reactive P

Total Particulate P

Total bioavailable P is the portion of P available to algae 
that doesn’t settle between Waterville and the lake

TBP = DRP + 0.08*(TPP)



Total bioavailable phosphorus 
Maumee River in Waterville

March 1 – July 7, 2019; 
projected to July 31 with data from the 

NWS Ohio River Forecast Center

Currently 
(June 7th)

Expected 
based on flow



TBP loads are 24% lower than expected 
based on flow

targets

TBP = DRP + 0.08*(TPP)



targets
targets

DRP loads are 31% lower than expected based 
on flow, TPP loads are where you would expect

Lower DRP concentrations likely due to lack of P fertilizer 
application last fall and this spring 



March - July flow at the Maumee River in Waterville
1975 – 2018 Averaged over 5 year periods

4.9 km3

As of July 7

2008

*except 2015-2018 



March - July Total Particulate P 
Maumee River in Waterville

1975–2018 Averaged over 5 
year periods

• 1650 metric tons currently
• 1720 metric tons expected
• 674 metric tons target

• 0.34 mg/L currently
• 0.35 mg/L expected
• 0.18 mg/L target

As of July 7



March - July Dissolved P 
Maumee River in Waterville

1975 – 2018 Averaged over 5 
year periods

• 326 metric tons currently
• 470 metric tons expected
• 186 metric tons target

• 0.067 mg/L currently
• 0.096 mg/L expected
• 0.050 mg/L target

As of July 7





A 30% decrease in DRP load is substantial; 
current year fertilizer application matters 

Nutrient management is key; 
especially subsurface placement



SOIL DRAINAGE RESEARCH UNIT
Pease et al. 2018

But P is stored 
in the soil too!



It’s difficult to separate the influence of current 
year application from past applications

The current strategy is to maintain a bank of crop-available P in the soil such 
that you don’t have a yield loss if you miss one or more years of application

P application = removal
P application > removal P application < removal

A 30% decrease in DRP loads in one season implies 
improvements can be made quicker than expected!  



What caused the 30% decrease in DRP?  
A change in soil test P? 
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Fulford and Culman 2016, 2018

*note, there was no yield differences among these rates
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Decreased DRP could imply the 1-2” soil surface is less enriched 
due to lack of application









• establishing a baseline understanding of current conservation 
and nutrient management efforts 

• building farmer participation in a new certification program

4R Nutrient Stewardship Certification Program

Agricultural Fertilizer Certification Program

Ohio Agriculture Conservation Initiative



Thanks! 

Laura T. Johnson
Director
National Center for Water Quality Research
Heidelberg University
310 E. Market Street
Tiffin, OH 44883
ljohnson@heidelberg.edu
419.448.2056
http://www.ncwqr.org 

https://www.facebook.com/ncwqr
http://www.LakeErieAlgae.com
https://www.blueaccounting.org/issue/eriestat


