How to Complete Residual N Calculator

Overview and Purpose:

There are two ways to determine the amount of residual manure nitrogen. These options are outlined in the Penn State
Agronomy Guide. Both options rely on the manure application history, particularly the frequency of manure application
provided by the operator for each field. This is noted as the number of years out of the past five years that a field has
received manure. In addition, option 2 requires the type of manure, the manure analysis and the application rates for each

year in the past 5 that manure was applied to a field.

Option 1 uses the Penn State Agronomy Guide, Table 1.2-14B. This method is commonly called the “Total N Method”.
Based on the frequency of manure application over the past five years the appropriate residual nitrogen value is

determined.

Option 2 uses the Penn State Agronomy Guide, Table 1.2-15.
This method provides a more refined estimate of residual manure nitrogen that utilizes the chemical manure analysis that

provides the amount of ammonium N and organic N in the manure to calculate the amount of residual nitrogen. This
method is commonly called the “N Fractions Method”. The Manure N Residual Calculator that must be completed for
Option 2 and must be included in Appendix 10: Supporting Information and Documentation.

This procedure describes how to complete the optional Residual N Calculator for determining the manure residual nitrogen
in a Nutrient Management Plan (NMP) using the “N Fractions Method”.

You can find Residual N Calculator Worksheet tabs by looking for the hyper link in the NMP Spreadsheet Index
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1 NMP Spreadsheet Index
MMP Version 6.2 2018-06(2007-2016 Excel)
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Residual N Calculator
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Grazing Group Manure Calculator
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Print NMP Report
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This particular worksheet is an optional worksheet so it has a green colored sheet tab in the NMP workbook.
The tab looks like this:

Residual N Calculator
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How to Complete Residual N Calculator

Layout of the Calculator to determine manure nutrients deposited by grazing animals
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m
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Manure N Residual Calculator

[

3 |This calculator will determine manure M reskdual based on the approach and values provided in The Penn State Agronomy Guide Table 1.2-15.

4 Enter Past Manure Application Rates under "Rate"”. Crop Years 201

3

Manure N Residual - _ . Organic N Organic N Manure N
c I L ond s o Factor Ibs applied Residual (Ib N/A)
-] 1yrago
7 _2yTs ago
8 3 yrs ago
9 4 yrs ago
10 S yTrs g0
44 A _ser_mene

Helpful notes added in Column Headers

The blue column headers cells with red triangles have helpful notes included to help you understand what needs to be
entered or what the cell data is used for. Where you see a red triangle in the cell, there is a note to help explain what

should be entered in that column.

For example when you click in the blue column header “Field or CMU ID”, the following pop-up box will appear:
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1 Manure N Residual Calculator

3 |This calculator will determine manure N residual based on the approach and values provided in The Penn State Agronomy Guide Table 1.2-15.

Application Rates under "Rate"”. Crop Years 2018

Organic N Organic N Manure N

. Manure Group 1D Manure Type  Rate ctor Ibs applied Residual (Ib NA)
6 1 yrage

7 2 yrs ago

8 3 yrs ago

9 4 yrs ago

10 5 yrs ago

" 1 yr age

12 2 yrs ago

13 3 yrs ago

14 4 yrs ago

15 S yrs ago

16 1yrago

17 2 yrs ago ]

18 3 yre ago

19 4 yrs age o~
20 S yrs ago

21

2 .

3 Manure N Residual ID

24 Once entered, the Residual N IDs wil appear in the drop-down list for the Manure History
25 Description in Appendix 4 Input.

26

27

The appropriate Manure N Residual calculated on this sheet wil then be entered into Appendix 4
Input.
29

-4 1 pp— | T T I 1 T
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How to Complete Residual N Calculator

1. Procedure

1.1.Enter the Manure N Residual ID

Enter a name that best describes the manure N history. Once entered, the Residual N IDs will appear in the drop-down
list for the Manure History Description in Appendix 4 Input

1.2.Year

Each year is the timeframe from the plan year.

Enter Past Manure Application R

Manure M Residual

D Year

_.1yrago

2 yrs ago

Fields 1-2 Manure N
Residual History

3 .yrs ago
4 yrs ago

& yrs ago

1.3.Manure Group ID

The manure group names are selected drop-down list. They are the manure groups created in Appendix 3 Input sheet.
For a manure group is not part of the current NMP, enter the manure group Id in Appendix 3 Input tab and the manure
nutrient information in the Manure Average Input tab. The manure group selected must have the manure analysis

values completed or the calculator won’t work. An example might be imported Poultry Litter.

A B

C

—

D

Manure N Residual Calculi

E R ¥

Manure N Residual
¥}

Enter Past Manure Application Rates under "Rate”.

Manure Group 1D

This calculator will determine manure M residual based on the approach and values provided |

Manure Type

.3.yrs age

Fall Liquid

A Spring Liguid

Heifer Barn
Imported Poultry Litter

]

6 Imported Poultry Litter

g Fields 1-2 Manure N |--2 s . gz:g
3 s el mel"}fgls".‘gg;:l Imported Poultry Litter ....'.:.'..':'.!-:!“.D.’...
10| 5 yrs agd| Imported Poultry Litter Poultry

11

12

13

Note: An example Appendix 3 Manure Group Information sheet is attached at the end of this document listing

the manure groups and analysis information used to complete the manure N residual calculator.
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How to Complete Residual N Calculator

1.4.Manure Type
The manure type will be automatically transferred from Manure Average Input sheet. The manure type must be
completed for the calculations to work.

A B C D
1 Manure N Residual Calculi
£
3 |This calculator will determine manure N residual based on the approach and values provided i
4 |Enter Past Manure Application Rates under "Rate”.
el TDRESMUEI Year Manure Group ID Manure Type
5
O 1yragol . .. Imported Poultry Litter }.-...Pouttry,
7| Fields 1-2 Manure N |-2Y15.390 e Dairy
8 Residual Histo 3 yrs ago Spring Liguid Diairy
9 ¥ 4 yrs ago Imparted Poultry Litter Poultry
10 5 yrs ago Imported Poultry Litter Poultry
1.5.Rate

Enter the manure rate applied for the year listed. Don't enter the units (tons/Acre or gallons/Acre).
For example if poultry litter was applied one year ago at a rate of 4 tons/Acres then enter only 4. Don't enter the units
of ton/A.

A, B - D E
1 Manure N Residual Calculator
&
3 |This calculator will determine manure N residual based on the approach and values provided in The Penn

B

Enter Past Manure Application Rates under "Rate™.

Manure N Residual

D Year Manure Group 1D Manure Type

5

& 1 yr ago Imported Poultry Litter

[ | Filds 12 Manure N |22 200 Jefer Do B oy o fe g2 ..
8 Residual History 4 yrs ago Fall Liquid

10 5 yrs ago Imported Poultry Litter
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1.6.N Factor
The Organic N Factor from past applications is transferred from Table 6in the NMP. (Agronomy Guide Table 1.2-15)

A B - D E F

Manure N Residual Calculator

—

3 |This calculator will determine manure N residual based on the approach and values provided in The Penn State Agront

i

Enter Past Manure Application Rates under “"Rate™.

Manure N Residual Organic N
- . r - -
iD Manure Group ID Manure Type Rate Factor

Imported Poultry Litter

Fields 1-2 Manure N }-2¥/3.29}

D Bl =] an|il™

, ! 3 yrs ag'ﬁ
Residual Fistory 1" \rs ago Fall Liquid Dairy
10 . 5 yrs ago Imported Poultry Litter Poultry

The Organic N factors are listed in Table 6 of the NMP.

A =] c o E F G H 1 J K L r L] 8]
Table 6. Factors for calculating manure nitrogen availability based on time of application, incorporation, field history, and manure analysis with ammonium and organic N fractions.
% |Recommended for all manures, but required for atypical or treated manures. Based on Penn State Anronomy Guide Table 1.2-15,
5§ Total Manure N
7 Ammonium N Analysis Deganic N Analysis [Totsl M - ammonium M)
Application S e Pauk o o t
ication Season . ety oty thett Clithe Cimipast
@ s = —— — 3 Deganio N Sesomposed duling seat ipplied
a
0 Sprinal 215 Icarpeats d uithin day Poalvy  Swine  Dther Dy Compos
n Syttt carparatedulihing -4 dus 060 0.80 040 060 040 Surmemer Crop 060 050 0 0% 0w
12 Syl g 1240 Incmrg mmeto dulthin 8- T daye 040 00 020 040 0.20 Winiter Crap 040 030 0.55 028 0.0
15 Sy ring 1215 : - 0.20 0.40 0.0 0.5 0.0 Additioasl organsic M available to the semmer <rop in o
double crop system from manare applicd in the fall for the
4 Summer LE-15: Incarparated therams day 0.50 0.50 03 0.0 080 winter crop [above]
15 Summer L2-8: Incaryarated within sy 0 0.80 080 0.60 0D SummerCrop 020 025 020 020 0w
& e o 3 Surmmsr LE15: Incarparabed wikhin? -4 dapr DY 0.80 0.4y 0.E0 040
I . Surmsr LE15: Incarparatad uithins - T dar 040 0.50 0.2 0.40 0.2
18 Furmer LE-15: In Tdapr 0.20 0.40 0% 0.30 0.0
Early Fall L2-15:0 ol andaprinarre by arasshay, 080 0.80 060 0.60 0.40
] romall g aiar andrmallqrainailsae. Inzarg 002 Sapr
Earky Fall L2-15:F ol asduwpringurs by ararr
i ramallarsine andem o arsinrilage e 3T 0.50 0.7 0.3 0.50 0.20
20 ain L
Carly Fall L2015 f ol suduapringars by qramshay,
mll v ainr andsmall arainailoqs. Incary aftor T 0.2 0.40 LU 0.50 .00
2 dayr
T S e ——— 0.45 0.45 035 0.35 0,35 Drganic: N decomposed from past applications
a2 siter s qresnmanses swoer dreg. losarp 33 dure
Earty Fall LE-1%: neutsummer we by srommer srap. 020 0.40 015 0.35 [ % Blarure spplied IMamuwe Compest
23 altar sqracnmanses cover ereg. bncarp 3=T dayr
R e e .00 .20 0.00 0.20 0.00 Tyrago w2z s
24 day
Earby Fall L2-15:nentrummer e by arsmmer crap 0.00 0.00 0.0 0.00 0.00 2yrs 590 005 0.0z
25 n i i
Lats Fall L2-15: Summer com se ssrvalruith v
amvat irmn wr awvas S p harvartid Far slas o 0.00 ng 000 00 dysan L om
26
Lats Fall LE~15: Spaing qranshay,small g sinr ar
Furmer cars, mneak uith areenm s caver 060 0.60 0.50 0.50 0.50 41z 200 0oz om
27 o
. (PP T S —————
Table 6 e el 0.00 0.00 0.00 0.00 0.00 Syrs 90 oo o
!
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1.7. Organic N Ibs. applied
The amount of residual organic nitrogen applied during the year applied is calculated for each manure applied for up to
five previous years.

A, B C D E F G

Manure N Residual Calculator

P ot

(%]

This calculator will determine manure M residual based on the approach and values provided in The Penn State Agronomy Guide Ta

Enter Past Manure Application Rates under "Rate”.

Manure N Residual
D

Organic N Organic N

Year Manure Group 1D Manure Type Factor | Ibs applled

6 o Ayragel  Imported Poultey Litter | Poultry |4 ] 012 ] 2314
[) Fields 1-2 Manure N 2 yrs ago H&.ifar Elarn Da?rg,.r 12 0.05 5.62
8 Residual History 3 yrs ago Spring Liguid Dairy 6000 0.02 1.98
9 | Ayrsago)  Fallliqud | Dary | 6000 | | 002 1 . 206
10 5 yrs ago Imported Poultry Litter Foultry 4 0.01 243

In the example above the application rate for each previous year is multiplied by the manure group organic N then
multiplied by the Organic N Factor to determine the pounds of organic nitrogen applied in that year.

(See Section 4.1 of this document for the Appendix 3 Manure Group Information)

Example Calculation for Fields 1-2 Manure N Residual History

1 year ago Imported Poultry Litter manure applied

4 tons poultry litter 60.70 lbs Organic Nitrogen

X 0.12 Organic N Factor = 29.14 lbs Organic N Ibs. applied

1acre 1 ton poultry litter

2 years ago Heifer Barn manure applied

12 tons Heifer Barn % 9.36 lbs Organic Nitrogen

X 0.05 Organic N Factor = 5.62 lbs Organic N lbs. applied

1 acre 1ton Heifer Barn

3 years ago Spring Liquid manure applied

6000 gallons Spring Liquid 16.5 lbs Organic Nitrogen

————— X 0.02 Organic N Factor = 1.98 lbs Organic N lbs. applied
1acre 1000 gallons Spring Liquid

4 years ago Fall Liquid manure applied

6000 gallons Fall Liquid 17.2 lbs Organic Nitrogen

Tacre 1000 gallons Fall Liquid X 0.02 Organic N Factor = 2.06 lbs Organic N lbs. applied

5 years ago Imported Poultry Litter manure applied

4 tons poultry litter 60.70 lbs Organic Nitrogen

X 0.01 Organic N Factor = 2.43 lbs Organic N Ibs. applied

1acre 1 ton poultry litter
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1.8. Manure N Residual (Ib. Nitrogen/Acre)
The value is the sum of the residual manure nitrogen from up to five years of manure application. In the example
below, a total of 41 pounds of residual organic nitrogen is available in the current crop year.

A, B C D E F G H

1 Manure N Residual Calculator

3 | This calculator will determine manure N residual based on the approach and values provided in The Penn State Agronomy Guide Table 1.2-15.

4 Enter Past Manure Application Rates under "Rate™. Crop Years 2018
Manure N Residual Organic N Organic N Manure N
Ye: M I T
: ID sar ey = Factor Ibs applied Residual (Ib N/A)
& . 1yrago| - o
T | Fields 1-2 Manure N |-2173.290 : .
é Residual History 3 yrs ago Sty
9 4 yrs ago _ Fall Liguid _ Dairy 6000 go2 2.06
10 5 yrs aqo Imported Poultry Litter Paultry 4 0.01 243

2. Selecting manure nitrogen history in Appendix 4 Input

2.1. Residual Manure Nitrogen
The completed Residual Manure Nitrogen group will be available as a selection at the bottom of the Residual Manure N

drop-down list.
A ' AD AE

Field Residual and Carryover Nitrogen History

2
Field or CMU 1D Residual Manure N Carryover Legume N

3

1 Figlds 1-2 Manure M Residual History Mo Previous Year Legume
4

2 Mo Previous Year Legume
5 -]

Frequentl - Winter Crop *

Frequentl = \Winte: Double Crop
Frequently - Summet Double Ciop
Caontinsousk - Summer Crop

6 Continuoush - Winter Crop
Cantinuoush = Winter Double Crop

App 4 Input
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The newly created manure residual group and pounds of available organic nitrogen will be displayed in the manure history

3. Appendix 4 Crop & Manure Management Printout
description.
fApp. 4: Crop Yrs. 20018 i
| CMU#Fiehd 1D
Meerid 0.0
Zoil Test Repoat Dgte | October 2 2006
Lekaentaiy Mama ARSL
ol Tesk Levels [Meblich-3 P & K) ppmP ;. ppmB  :  pH |
[Show comvercions to ppmin Appandiz 10 1 150 6.2
Plndex Part A Evalustion | M o .HPHI:.F.
Fark & Razult N Eapsd
Il:mp Corw For Silwge
Plansd Yicld 21 roal A
PELU Zail Test Recommendation [Ibd/A] = i L
160 L a0
User Zoil Test Recommendation [Ib1A]
Oithes Mubricatz Apphied (Tbik) . s o
1L pplicd regquidlos: of marmrs)

P i Appdication Method

Diouble Crap Carrg O N [ 14 A]

Parare History Deseription
Fresidusl Flaauis N [BIA)

Fields 1-2 Banuz N
Fis zidasl Histary

41

Legume Hiztory Dieacription
Feesidual Legume: N [b1A]

o Mo Proviows ¥ ear Legums:

Pt Mutricnts Required (Ibta)

wo Lol

Mharare Growe

Imported Poukry Litter

an ST tl]

Application 3 Fanzg

ol Slaps, b

-

Fpring: Sprisg of dunmar utdlization:
Tnoonporntian after T dugs o s

Tatal N HHi-M Drg. N
Arallbility Puctors o A
[Total N or NHE-N & Qeganic W) 05
P Index Apphestion Mehod
M Exlarcod Mlaaure Rats [bos; galfA) LTS
F Riemowsd Balance Masure Rate 1 romslt,

[bon or gallA; IF required by P lndex)

Crop F Remawnl [IA] 840

F Indax Walug

Planwed Mamre Rate [bonor gall &)

Matriznts Applied at Plunsed PManere Rute [Ibi A]

Matriant Balwncs sfter Masurg

Swpplomental Fertlizer [Ib4A)

F Index Apphestion IMabed

Final Mstriant Balancas [BIA])

Pibltipe Application

Plarmr s Lhalized o CRAU

A0 reas

June 2018
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4. Supplemental Information

4.1. Appendix 3 Manure Group Information for use in section 1.7 calculation
Appendix 3 Manure
Group Information Crop Fall Liguid Sping Laqued Heiler Bam Imported Poullry Liter
Yrs. 218
Manure Report Date ]
{neile if averagng several Meverriber 1, 2016 March 31, 2017 March 20, 2017 Havember 20, 2017
repodts)
Laboratory Mame AASL AASL AASL AASL
Manure Type Crairy Dizary Crairy Pouliry
Meanure Uni , !
(bston or 1000 gal) /1000 gal 11000 gal Biton Ibion
Total Nitrogen (N} 1
(Bson or 1000 gal) 27.00 2500 11.00 42
Arrmonium M (MH.-N)
ston of 1000 gal) 8 H0 8.50 164 1272
Total Organic N )
(Bson or 1000 gal) 1720 o 1o HUP Indés 16.50 836 6070
Total Phosphate (F;0,)

G ln Snopnde 3 ot
shon or 1000 gal) 12.00 10,00 600 5941
Total Potash (Ka0) 1
G lo Maoure Aeg ingul

{ibsion or 1000 gal) 23.00 2200 .00 4811

Appendix 3 Manure Group Info.

4.2. Print the Residual N Calculator for submission in Appendix 10: Supporting Information and Documentation

| b | | ol |
&wN_.Q{DIII"-\JG'JU\-D- (S .5 ey

[

k| =
o N

A

B c D E

Print an NMP report using the button |
Refer to the Technical Manual section:

Required Appendices and Supplemen
you will need to print for a meet a speci

Any sheetlisted in the pop up box can t
print one sheetyou can just select a sii

Use the button below to print an NMP

Print NMP Report

Print NMP Report

June 2018

Select sheets to print

[ HMP Index

[ MMaP Instructions

[C] contacts for Additional Info,
[] Farm Specific Animal List

[] Appendix 3 Input

|:| App 4 Input

[[] Manure &verage Input

[C] Farm Crop List

[ MMP Summary

] mpap Summary Notes

(2] manure Spreader Calibration
Appendix 3 Manure Group Info.

(4] Appendix 4 Crop & Manure Mgmt.

] Appendix 5 P Index

[tables

4] Appendix 10 Supporting Info
[] Manure Avg Printed

[[] winter Application Matrix

[ Print NMP Report

[ rainfall Warksheet

[C] Animal Weight Calculator

[] animal Type-Manure Production
B ) :

[

|| Grazing Group Manure Calculator

*

Cancel
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4.3. Printed Residual N Calculator

Manure N Residual Calculator

This calculator will deter mine manure M residual based on the approach and velues provided in The Penn State Agronomy Guide Table 1.2-15.
Crop Years 2018

Enter Past Manure Application Rates under "Rate".
Manure N Residual Crrganic M | Organic N Manure N
o Year Manure Group ID Manure Type Rate Factor |Ibs applied | Residual [Ib N}
1 yr ago Imported Poultry Litter Poukry 012 2914
2 y1s ago Heifer Barn Crainy 12 0.05 5.8z
Field 1 3 yTs 300 Spring Liguid Crainy 5000 0.02 1.28 41
4 y1s ago Fall Liquid Cairy 8000 0.02 2.08
B yrs ago Imported Poultry Litter Poultry 0.01 2.43
Version 6.2 - March 2018 Residusal M Calculstor Page - 1
Previous — .
Date . Description of Significant Changes
Revision
Apr 2,2018 None First issue of the document.
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