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

= Phosphorus Index: e.g. Wisconsin index

(Particu Iate + Phosphorus leaving the edge of the field:
soluble P pariuss« v seament
leaving field)

Soluble P = Runoffvolume x

Delivery to surface

Phosphorus transportin rurfnr-:-ff
from field to stream:

water

D elivery point for P Index
caleulation: Perennial or
intermittent stream, pond

Phosphorus carried in runoff or lake

Assumes channeliz ed runoff
{grassed waterway, ditch, gully)

decraases over distance




Factors affecting P loss

Site/management Transport factors
factors » Runoff

" Soil P levels = Erosion: rainfall,

= P application snowmelt and
practices: time, rate irrigation
and method of » Distance from center of
application ‘field’ to a stream, water

= Management body, channel, etc.
practices such as = Also, sub-surface drainage and
tillage, cover crops, under-ground movement of P to

. seepage areas
conservation

practices, eftc.



Phosphorus Loss Assessment

No Manure Applications | Very
High

P-based Applications | High

N-based Applications [Medium

N-based Applications | Low
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i PHOSPHORUS LOSS ASSESSMENT RATING, 1004 FieldiSite Number{s):
Risk
Site Category None (0] Low (1) Medium (2) High (4) VeryHigh(g) | Yaue |Weidhted| Welghted value
{(wieight) 01,24 valle is calculated
5 ar g
Soil Erosion e < S tonsfachr 5-8 tonsfachr 912 tonsfachyr = 12 tonsfachyr 4 5]
| == Weighting [7/
Furrow Irrigati Tailwater Q5 = 10 for Q5 =10 . 1]
Erosion {1.5) factor recovery, U5 < 6 [erosion resistant |erodible Enter_“Sk_
wery erodible s0ils values in this
soils, or Q5 = 10 column
other soils
1
Sprinker All sites 0-3%  |Medium spray on|Medium spray on |Medium spray on |Low spray on 1]
Erosion/Bunoff  |slope, all sandy | silty soils 3-15% |clay soils 3-8%  |clay soils =8 clay soils =8%
(0.5) (Referto sites, or site slopes, large slopes, large slope, lowi spray  |slope
Agronomy Tech [evaluation sprays on silty  |spray clay soils  |on clay soils 3-
Mote 104 for indicates little or |soils 8-15% =15% slope, 5% , low spray an
more specific no runcif., large  |slope, low spray |medium spray on | silty soils =15%
values and spray on silts 2- |on silt soils 3- silt soils =15% slope
breakdowns on [8% 8%, large spray | slope
this category) on clay soils 3-
15% slopes
5
Runoff Class Megligible Very Low or Low [Wedium High Wery High 0
. (1%)
EBrayFP1ScilP | <30 ppm Bray, |30-60 ppm Bray, |60-120 ppm =120 ppm 1]
Test or Olsan <20 ppm Olson  [20-40 ppm Olson |Bray, 40-80 ppm | Bray, = 80 ppm
(1.0 Dlson Olson
T
Commercial P [Mone Applied  [Placed with Incorporated =3 |Incorporated = 3 | Surface 0
Fertilizer planter or months priorto [months before applied = 3
Application injected deeper |planting or crop or surface  |months before
Method (0.5) than 2 inches surface applied  |applied = 3 planting
during the months before
growing season  |planting

A
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Commercial P |None Applied <30 P,0; Ibsfac |31-90 P2Os 91-150 P, 0x > 150 Py0s 0 0

Fertilizer Ibs/ac lbs/ac lbsiac

Application Rate

(0.5)

9

MWlanured Organic |MNAA Injected Deeper |Incorporated <3 |Incorporated = 3 | Surface 0 0

F Source Than 2 inches months priorto |months before applied to

Application planting or planting or pasture or = 3

Mlethod (1.0) surface applied  |surface applied < |months before

during the 3 months before  |crop
growing season  |planting
10

Manure/ Organic |None Applied <30 P,0g Ibsfac |31-90 P20s 91-150 P50 > 150 P50s 0 0

P Application Ibsfac lbs/ac lbsiac

Fate (1.0}

11

Distance to Runoff and =200 fest or 100-200 feet or =100 feet 0 feet (occurs 1 1

Concentrated sediment can  |functioning functioning grass on-sitel or

Surface Water  |not exitthe site  |grassed filter strips that appli .

Flowy (1.0} wiaterways, or tile|are at least 35 direc RISk values are ente_red fOf
outlet terraces or |feet wide that conc{  each factor, the weighted
sediment basins [filter runoff from surfa
in concentrated  |the field flonar 2 values are C&'CU'&tEd and
surface water occUy totaled.
flowi areas, or applitomrormarrs
functioning
grassed filter
strips that are at
least 100 feet - - }
wide The risk rating is

determined; 12 = low risk.
12 ~ __—T1 |
13 SitefField VYulnerability Total Risk Rating {(Low ~=:Mﬁedm4-2?.5, High 258-55.%, Very High =55 &) 12

14

1

Flace awvalue for each applicable category in the shaded area to get an overall risk rating for each sitefield(s)

For assistance contact Mike Kucera, State Resource Conservationist, at 402-437-4102

Fefer to Mebraska MECS Agronomy Technical Mote 104, "Assessing and Managing Fhosphorus Loss for Manure Management,” for guidance at the following

(44w [#["P-Indexr ¢ Instructions £ Sheet3

[«




26 Mlcrnsuft Excel - NEPI 1106.1.x1s

Worksheet Menu Bar

Fil= Edit
-n““—-_—“—n Hee &

INebr' ska Phosphorus [ndexe o
S PIOTHS THEE T — " — Nebraskal, . < on

Erosion Component Yalue m

‘Flol ® | 5 T 7 [ w [ % 1

Runoff Component ¥alue m Irrigation Cempanent

County Note! Tillage and Cropping System
Hote! Type of lirigation
iy TS e o
Hote!  Sheet & Rill (e.g. RUSLEZ valu<JJEX] Crop System
Field Area (acres _Tons {total) I 1.0t

zphemeral [T ]
GO 0.00] I Precipitation Factor
Factor Bunoff Curve Numbe

RCH Fraction
Factor

Conservation Practices

Hote!

Factor

Manure Component

Hote! Manure Application [tons!acre!_

Enrichment Factor

Phosphorus Test

Bray-1 P, Mehlich-3 e

Hote! Enter the P test resul [ppm)
Factor [runoff]
Factor [erosion)

Landform Region

Till Plains

Select Landform Region > > > »

Application Rate Erosion Estimator

Hote! pounds per acre Hote! Sheet & Rill Erosion Estimate m
Enter the distamce in Feet From the center of the Ficld Mote! Annual P application PzOs _

Or makagement unit to the closest point where ranoff m i n I =S _

eRters 3 intermittent or perennial stream, river, or lake, TOm-ail SOUrces- EERELS [t

or where ranoff enters 3 ditch or chanmel, outzide the

Field, that leads to one of these water bodies. p _ Index Value
Hacioy Incorporate or Inject Within 24 Hous Oto2 = Lowrisk

P - Index ¥alue 2o 5 = Medium risk
Grassed Filter Strip Wicth Factor | 0.00] #HIA 5 to 15 = High risk
Hote! . 15+ = ¥ery high risk

Hot Link

Somman

Factor

Heartland ~ USDA RCS
E?E'%T%ﬂ?f}uuwa _ NEbraI%ﬁ' EXTENSION

- Matural Resol servation Serdo
ollaged o Univarsities latural Resoure servation Service

E f the Inzt griculturs and Matura the ) g with & and the Unit.



P Index development

A comparison of 5 Pls
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.

Relative effect of Pl factors

100%

80%

60%

40%

20%

0% ~

-20%

@ Erosion 11.3 to

22.6 Mgha
i

W Distance to water

152t0 30m

O P applied winter vs.
spring

O Surface applied P

B Manure P injected,

39 kgha
@ STP 30 to 80 ppm

Phosphorus Index




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.)
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INSTRUCTIOMNS: Enter data in white cells. Indicate run, field name and option. Dption name:
Then enter all erosion data, runoff data nezt, and irrigation data_

Erosion Component Yalue m

‘Flol ® | 5 T 7 [ w [ % 1

Runoff Component Irrigation Cempanent

County Note! Tillage and Cropping System
Hote! Type of lirigation
iy TS e o
Hote!  Sheet & Rill (e.g. RUSLEZ valu<JJEX] Crop System
Field Area (acres » .- ftotal) I 1.0t

Zphemeral ]
Gully _— Precipitation Factor

Bunoff Curve Numbe
RCH Fraction

Conservation Practices T=~tor | 0.00]

&
=
=

Factor

Manure Component

Hote! Manure Application [tons!acre!_

Hote! Enrichmen. =actor

Bray-1 P, Mehlich-3 e

Factor

Landform Region Hote! Enter the P test resul [ppm)
Factor [runoff] ’
Till Plains Factor [erosion) ‘
Select Landform Region > > > » Application Rate Erosion Estimator
Hote! pounds per acre Hote! Sheet & Rill Erosion Estimate m
Enter the distamce in Feet From the center of the Ficld Mote! Annual P application PzOs _

Or makagement unit to the closest point where ranoff _

eRters 3 intermittent or perennial stream, river, or lake, m from all sources. elemental P _
or where ranoff enters 3 ditch or chanmel, outzide the

Field, that leads to one of these water bodies.

O = Low risk

Incorporate or Inject Within 24 Howrs

P - Index ¥alue 2o 5 = Medium risk
Grassed Filter Strip Wicth Factor | 0.00] #HIA 5 to 15 = High risk
Hote! . 15+ = ¥ery high risk

Hot Link

Somman

Factor

Heartland ~ USDA RCS
E?E'%T%ﬂ?f}uuwa _ NEbraI%ﬁ' EXTENSION

L
olaged and Univarsities

Matural Resoure servation Service

E f the Inzt griculturs and Matura the ) g with & and the Unit.



Erosion calculator

Erosion (t/ac) = 12.5* LU * CP * ((K—
0.32)*0.5+0.32)/.32 * SF *R/M35* T * |
LU = Land use
*CP = Conservation practice
*K = Soil erodibility

y=1.13x+0.38
R?=0.89

—
(@)
\

*SF = Intermediate slope factor

*R = County rainfall factor

Erosion Estimator
S

(&)
\

T = Tillage factor

| = lrrigation 10
RUSLE?2

Nebiaska

Lincoln




Type of Irrigation

Sprinkler -

Estimates of
sediment bound P
and dissolved P are ||[FE et

reduced by 2% for |[EERNEESTIEENETEAT
each t/yr of manure
dry matter;

e.g. 75t/yr =15% Erosion Estimator
: decrease In PI Notel  Sheet & Rill Erosion Estimate
SCore.

P - Index Yalue
Oto2 = Lowrisk

P - Index Valuea 2to5 = Medium risk
¥NIA 5 to 15 = High risk

16+ = Very high risk

Summary |



Total P (other nutrient) loss

tolerance (T) levels
= Oris 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?

= |dentification 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 soll, field,
or landscape based?

= E.g. soll erosion T
= P Index values



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

= \WWater 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??

» |s P the limiting nutrient for aquatic
vegetative growth? If not, should the focus
be on the most limiting nutrient?



Consideration of the continuum

= Field

- u p pe r a n d I Owe r Phosphorus leaving the edge of the field:
Wate r bOd i eS Particulate P = Eroded sediment x

[ | aS We” aS Soluble P = Runoffvolume x
channel or
stream bank

Avg. runoff dissolved P content
Phosphorus transportin ruﬁoff
and beds from field to stream:

D elivery point for P Index
calculation: Perennial or
intermittent stream, pond
or lake

Assumes channeliz ed runoff
{grassed waterway, ditch, gully)

Phosphorus carried in runoff

decreases over distance







