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Assess risk or quantity of P leaving field 
and entering surface water

(Particulate + 
soluble P 
leaving field)  

x 
Delivery to surface 

water

Phosphorus Index: e.g. Wisconsin index



Factors affecting P loss
Site/management 

factors
Soil P levels
P application 
practices: time, rate 
and method of 
application
Management 
practices such as 
tillage, cover crops, 
conservation 
practices, etc.

Transport factors
Runoff
Erosion: rainfall, 
snowmelt and 
irrigation  
Distance from center of 
‘field’ to a stream, water 
body, channel, etc.
Also, sub-surface drainage and 
under-ground movement of P to 
seepage areas



Very
High

LowN-based Applications

MediumN-based Applications

HighP-based Applications

No Manure Applications

Phosphorus Loss Assessment



Weighting 
factor

Weighted value 
is calculated

Enter risk 
values in this 

column



Risk values are entered for 
each factor, the weighted 
values are calculated and 

totaled. 

The risk rating is 
determined; 12 = low risk.





P index development
A comparison of 5 PIs 
from the Midwest.
Differences evaluated 
considering results from 
numerous studies
Soluble vs. total P
Benning and Wortmann, 
2005. J. Soil Water 
Conserv. 60:221-228.



Main factors affecting P loss

Erosion > runoff >>  soil test P > 
distance to water body if within 300 ft  > P 
application (rate, time and method of application 
are somewhat important but P source is not of 
much importance.)







Erosion calculator
Erosion (t/ac) = 12.5* LU * CP * ((K–
0.32)*0.5+0.32)/.32 * SF * R/135 * T * I

•LU = Land use

•CP = Conservation practice 

•K = Soil erodibility

•SF = Intermediate slope factor

•R = County rainfall factor

•T = Tillage factor

•I =  Irrigation

y = 1.13x + 0.38
R2 = 0.89

0

5

10

15

20

0 5 10 15 20
RUSLE2

Er
os

io
n 

Es
tim

at
or



Estimates of 
sediment bound P 
and dissolved P are 
reduced by 2% for 
each t/yr of manure 
dry matter; 

e.g. 7.5t/yr = 15% 
decrease in PI 
score.



Total P (other nutrient) loss 
tolerance (T) levels

Or is it
♦Acceptable level
♦Agronomic acceptable level
♦ Interim acceptable level
♦ Interim agronomic acceptable level
♦ Interim agronomic, economic, 

social…….???



How do we intend to use the “T” “A”
“AA” “I” levels?

Identification of most critical situations
Guiding value in the 
♦Characterization of situations
♦Prioritization of situations
♦Attainability analysis
♦Setting targets
Used together with models



Should the “level” be soil, field, 
or landscape based?

E.g. soil erosion T
P index values



Should the P (or other nutrient) 
levels be water body based?

Water P concentration in water body, e.g. 
0.01 - 0.1 ppm?? 
♦ The EPA RTAGs
♦ TMDLs



Value of water body: 
♦ water supply, recreation, etc. vs. 
♦ reservoir to protect downstream waters?? 
♦ Contributing vs. receiving streams/lake??

Cost of achieving and/or maintaining the  
targeted maximum load?? 
Contributing land area relative to water 
body size and how well can the 
disproportionalities be targeted??
Is P the limiting nutrient for aquatic 
vegetative growth? If not, should the focus 
be on the most limiting nutrient?



Consideration of the continuum

Field
upper and lower 
water bodies 
as well as 
channel or 
stream bank 
and beds



Thank you


