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Rainfall Comparison 
in inches 

Month   2011   2010      1972 
 
January 1.62   0.84      1.12 
February  4.41   1.67      0.78 
March   3.14   2.40      2.55 
April   6.22   2.83      5.95 
May   7.42   8.14      4.16 
June   2.24   6.67      3.37 
July   2.35   1.90      4.30 
August   6.03   2.80      3.04 
September  7.66   1.19      8.26 
October 4.26   1.37      1.85 
November  5.03   4.28      4.54 
December  4.48   0.66      3.07 

 Total      54.86         34.75     38.99 
 
Past rainfall record year 1950 = 50.39 inches 
 
Average Annual Rainfall = 34.50 inches 
 
Provided by Guy Verhoff, Pandora Weather Observer 
 

  
 





















Maumee Water Year Discharge 
Discharge
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2011 and 2012 sort of medium, not too different 



Total Phosphorus Load
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2011 high medium, 2012 low medium 

Water Year TP Load 



Dissolved Reactive Phosphorus Load
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2011 and 2012 very comparable, sort of medium 

Water Year DRP Load Characteris*cs	
  of	
  average	
  annual	
  export	
  of	
  phosphorus	
  
from	
  the	
  Sandusky	
  River,	
  2002-­‐2011	
  

Total	
  Phosphorus	
  
	
  (594	
  metric	
  tons/year)	
  

73%	
  par*culate	
  phosphorus	
  
27%	
  dissolved	
  phosphorus	
  

Bioavailable	
  Phosphorus	
  
	
  (275	
  metric	
  tons/year)	
  

46%	
  par*culate	
  phosphorus	
  
54%	
  dissolved	
  phosphorus	
  



Trends	
  	
  in	
  annual	
  loads	
  and	
  flow	
  weighted	
  mean	
  concentraLons	
  of	
  
dissolved	
  	
  reacLve	
  phosphorus	
  in	
  the	
  Maumee	
  and	
  Sandusky	
  rivers	
  



The	
  DRP	
  or	
  Dissolved	
  Reac1ve	
  Phosphorus	
  Issue	
  

	
  

•  April	
  21,	
  2011,	
  satellite	
  photo	
  of	
  Lake	
  Erie	
  
illustraLng	
  heavy	
  sedimentaLon	
  from	
  recent	
  
heavy	
  rainfalls.	
  





Ohio USDA-NRCS Web Site 
•  The increased use of no-tillage has 
been alleged as a cause for the 
increase in dissolved reactive 
phosphorus due to a stratification of 
phosphorus at the surface in 

continuous no-tillage systems. 





Tillage Definitions 
No-Tillage = acres in which the soil is not stirred and more 
than 30% residue is left at planting 

Mulch Tillage = acres in which the soil is stirred and which 
leaves more than 30% residue cover on the surface at 
planting 
Conservation tillage = the sum of acres planted using either 
Mulch Tillage or No-Tillage 

Conventional tillage = acres stirred extensively (chiseling 
and disking, etc) such that there is less than 30% residue 
and/or clean till acres that have been moldboard plowed 



 Corn Soybeans Wheat Total 

Five Year Average Acres - 2006 - 2010 

Mulch Till Average 
Acres 133,098 139,203 23,201 295,501 

No Till Average 
Acres 210,636 979,917 303,438 1,493,991 

Conventional Till 
Average Acres 746,690 414,557 101,960 1,263,207 

Total 1,090,424 1,533,676 428,599 3,052,700 

Five Year Average Percentages - 2006 - 2010 

Mulch Till Average 
Percent 4.4% 4.6% 0.8% 9.7% 

No Till Average 
Percent 6.9% 32.1% 9.9% 48.9% 

Conventional Till 
Average Percent 24.5% 13.6% 3.3% 41.4% 

Total Crop Percent 35.7% 50.2% 14.0% 100.0% 
	
  



•  In any given year, approximately 
40% of the watershed still has no form 
of conservation tillage or protective 
residue cover on the soil surface at 
the time of planting. That equates to 
1,263,207 acres of bare cropland soil 
in the watershed at planting time. 



Ohio USDA NRCS Website 

Fall	
  or	
  winter	
  applications	
  

Broadcast	
  surface	
  applications	
  

Two	
  years	
  of	
  fertilizer	
  in	
  one	
  
year	
  on	
  the	
  corn	
  crop	
  



Time P was Applied 
•  44%~ September through October  
•  16%~December–February 
•  33%~March-May  
•  7%~Summer   





 Ohio Agriculture Retailer Survey 
Percent of P Applications 

•  15% Broadcast P/Tilled after 7 days  
•  18% Broadcast P/Tilled within 7 days 
•  31% Broadcast P/No Incorporation 
•   4%  Incorporated Band P/Strip-tilled  
•  33% Incorporated Starter P/Planter  
~2013 Mail Survey 



•  61% of the Lake Erie Basin total 
phosphorus load (all sources) came 
from cultivated cropland.  

•  2.05 Lbs/Ac average Total P was 
delivered to edge of Cultivated Fields. 

•  32% Less Total P Delivered because of  
Conservation Practices on the Land 
Now.	
  NRCS	
  USDA	
  2011	
  CEAP	
  Study	
  	
  



A	
  gradual	
  long	
  term	
  increase	
  
in	
  soil	
  phosphorus	
  levels	
  within	
  
the	
  basin	
  over	
  a	
  thirty-­‐forty	
  
year	
  period	
  



“Death by a thousand Cuts” 

More	
  soil	
  compaction	
  in	
  the	
  
basin,	
  decreasing	
  infiltration,	
  
and	
  increasing	
  surface	
  runoff	
  
in	
  major	
  storm	
  events	
  

































Principals of Soil Health 
•  Limit Soil Disturbance 
•  Increase Soil Microbial Diversity 
•  Grow Living Roots Year Round 
•  Keep the Soil Covered 
•  Reduce Compaction 



Ohio Phos Task Force 
~Soil Health 

•  Improve soil structure, aggregate 
stability, reducing compaction,  

 ~Increase water infiltration 
    ~Reduce nutrient runoff. 
•  Increase soil organic matter 

 ~Improve water holding capacity 



 ~Reduce water loss thru tile 
 ~Increase Microbial Activity 
 ~Filter and Recycle Nutrients 

Applications must interact with the soil 
 ~Without causing large Soil Disturbance 

 



Progressive	
  farmers,	
  crop	
  
consultants	
  and	
  fertilizer	
  
dealers	
  





















VRT Strip till with Auto Steer 



•  Deshler	
  Farmers	
  Elevator	
  Company	
  

•  Precision	
  Farming	
  Program	
  

•  Program	
  consists	
  of	
  the	
  following:	
  

•  1.	
  	
  Soil	
  Samples	
  based	
  on	
  2.5	
  acre	
  grids	
  using	
  DGPS	
  (differenLal	
  global	
  posiLoning	
  
system)equipment.	
  

•  2.	
  	
  Field	
  maps	
  will	
  show	
  contoured	
  results	
  of	
  soil	
  tests	
  -­‐	
  including	
  Phosphorus,	
  Potassium,	
  
Organic	
  Ma[er,	
  pH,	
  CEC,	
  and	
  Lime	
  recommendaLons	
  maps.	
  

•  3.	
  	
  Nutrient	
  recommendaLons	
  will	
  be	
  made	
  for	
  correcLve	
  treatment	
  where	
  required.	
  

•  4.	
  	
  RecommendaLons	
  will	
  be	
  applied	
  using	
  VRT	
  (variable	
  rate	
  technology)	
  equipment	
  in	
  
conjuncLon	
  with	
  DGPS.	
  	
  Regular	
  applicaLon	
  fees	
  apply.	
  

•  Program	
  costs	
  and	
  billing	
  procedure:	
  

•  $4.00	
  per	
  acre,	
  per	
  year,	
  with	
  a	
  three	
  year	
  commitment.(total	
  $12/acre)	
  

•  No	
  premiums	
  for	
  custom	
  applicaLon	
  of	
  ferLlizer	
  or	
  lime	
  using	
  VRT	
  equipment.	
  	
  This	
  will	
  be	
  
billed	
  at	
  normal	
  pricing	
  structure.	
  







































There	
  are	
  ~	
  3000	
  Species	
  of	
  
Earthworms	
  

• 	
  LiVer	
  Dwelling	
   	
  (Epigeic)	
  
Species	
  

• 	
  Shallow	
  Burrowing	
  
	
  (Endogeic)	
  Species	
  

• 	
  Deep	
  Burrowing	
   	
  (Anecic)	
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  and	
  migrate	
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Major changes in the new 590 
standard include: 

•  Combines 590 (Nutrient Management) 
and 633 (Waste Utilization)  

•  Encourages the application of nutrients 
as close to the time of uptake as 
possible. 

•  Eliminates nutrient application on 
frozen/snow covered soil. 



•  Addresses the 4 Rs.  
•  Increases emphasis on the risk indices 

(nitrogen and phosphorus index).  
•  Exceeding Tri State Recommendations 

trigger a risk assessment. Considered a 
temporary situation. 

•  Lists additional conservation practices 
to combine with 590 ~(Systems) 

















Rainfall patterns and storm events will still drive the 
timing of algal blooms  
 
Efforts to reduce nutrient loading will reduce the 
blooms overall. 
 
Need to build upon the success of the last 20- 30 
years in sediment reductions with conservation tillage 
practices. 	
   





 


