NITROGEN ISSUES



NUTRIENTS

Macro-nutrients mg/kg*  Micro-nutrients mg/kg*
Nitrogen (N) 15,000 Chlorine (Cl) 100
Potassium (K) 10,000 Iron (Fe) 100
Calcium (Ca) 5,000 Boron (B) 20
Magnesium (Mg) 2,000 Manganese (Mn) 50
Phosphorus (P) 2,000 Zinc (Zn) 20
Sulfur (S) 1,000 Copper (Cu) 6
Molybdenum (Mo) 0.1

* Based on Dry Weight of plant tissue

** Does not mean one nutrient element is Nickel (N|) 0.1
more important than another, just that they
are required in different quantities &
concentrations

Typical concentrations sufficient for plant
growth



NUTRIENTS

Guaranteed Analysis

26-4-12

Total Nitrogen

3.2% Ammoniacal Nitrogen
9.7% Water Insoluble Nitrogen*

3.4% Urea Nitrogen
9.7% Other Water Soluble Nitrogen*

Available Phosphate (P20s)
Soluble Potash (K;0)

Total Sulfur (S) ..
1.5% Combined Sulfur (S)

Nutrient Sources: Ammonium Phosphate, Ammonigm Sulfate, isobutylidene Diurea, Urea,

Methylene Urea, Muriate of Potash.
Chlorine (Cl) not more than

* 19.4% Slowly Available Nitrogen from Me
s in this product is available on the Internet at

Information regarding the contents and levels of
http://www.regulatory-info-lebsea.com
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Source: greenviewfertilizer.com website
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N-P-K Labeling

Example:
100 Ib bag of fertilizer
N-P-K 30-10-15

Nitrogen: 50 Ibs of available nitrogen
Phosphorus: 10 |bs of available nitrogen
Potassium: 15 |bs of available potassium

Remaining 45 lbs = filler/inert materials/other
nutrients




Today’s Focus: NITROGEN (N)

WASTE TYPES NITROGEN TYPES

* SEPTAGE * INORGANIC

e BIOSOLIDS ( Treated Sewage — Nitrite-Nitrate (NO,-NO,)
Sludge) — Ammonia (NH;)

* INDUSTRIAL WASTES — Ammonium (NH,)
— Industrial Sludges * ORGANIC NITROGEN

— Industrial By-Product Solids ~ * TKN (Total Kjeldahl Nitrogen)
— Industrial Liquid Wastes — TKN =N, + NH,



CROP NEEDS

University of Wisconsin,
Soils Department.

A2809 Bulletin:

Nutrient application
guidelines for field,
vegetable, and fruit crops in
Wisconsin

e N needs based on soil
types, crop, expected
harvest

e Search “A2809”

Nutrient application guidelines
for field, vegetable, and fruit
crops in Wisconsin :




DETERMINING NET N NEEDS

NITROGEN CROP NEEDS NITROGEN SOURCES:

-Ibs/acre to achieve e Amount of N in soil
expected yield — Nitrate Nitrogen

- Once determined from * Available Residual N
Soiltest...now estimated — Organic Nitrogen applied
based on expected crop in previous years

yield and soils * Other Sources of N

— Comm Fertilizer,

NET N NEEDS= Manure, Industrial
Wastes, Septage,

Crop Needs — N Sources Biosolids, Etc.



PREPLANT NITRATE TEST

* Tool to help improve
efficiency of N
applications

e Significant N can remain
in soil after years of
below average rainfall

* Helps prevent
overapplications of N
resulting in GW
protections

A3512

Wisconsin's
Preplant Soil
Nitrate Test

Information for
Wisconsin corn growers on
measuring carry-over nitrogen.




USING THE 3400-054 FORM

* Box 7: Crop Needs for
expected yield

_ Other N
_ Residual N
* Nitrogen Sources: CropNeeds ' Sources o
— Residual N: 7 . m >
Total Recommeanded ' : Other
: it Total Nit
Sum of Column 6 Mo [ | souresar | TR
— Other Sources of N oo [SumorCokm Gl ey [ (oslacre)
Box 8 -Preplant N, - - -

Comm Fert, Etc.

* Net Nitrogen
— Box9



NITROGEN in WASTE

Total Kjehldahl Nitrogen

(TKN) (Box 10a)
— Ammonia + Organic
Inorganic Nitrogen

— Nitrate (NO3)

— Ammonium (NH4) or
Ammonia (NH3)
(Box 11a)

Organic Nitrogen
(Box 12a)

Measured in % Dry Wt

. :_Hitl‘trg&l‘l in Sludge;

10

11 12
Sludge Content (% Dry Weight)
Ammonium
TN Mitrogen Organic
From Form 3400-45 Nitrogen
10a 11a R
l J
incorporated or injected X 20 ¥ 5
if surface applied X 10 PR S
1 12b _18

g

(lbsidry ton)

(bsidry ton) e in Column 12



NITROGEN in WASTE

Ammonium Nitrogen

Factor: .. NitogeninSkdge .o |l
. . . 10 11
— Incorporation/Injection 2
- . Sludge Contant (% Dry Weight)
assumes no volatilization
TN Ammonium )
. Nitrogen Organic
— Surface applied assumes Nitrogen
. From Form 3400-45
half volatilized = s =
Organic Nitrogen Factor: 1 )
. . . . incorporated or injected X 20
— 25% Mineralization during  surface applied X 10 X8 |l
. k] 126 13
first year (N, . =

({Ibs/dry ton) (bsidry ton)  Jga in Column 13

Available N in 15t year =
ammonium +organic N 4



RESIDUAL NITROGEN

Residual N is based on:

— % Organic N in year
applied

Mineralization Rate based on
Decomposition of Organic
Source (Box 3)

— Mineralization Rate 25% Year 1 Need to refer to 3400-
_ Amount of Sludge 12% Year 2 54 Form and 3400-49
lied | . 6 % Year 3 Form from previous
applied in previous years years
Factors e RN e
1 2 K 4 & 5]
. . o) 0 nversion| i
Yr 2 12/) Of the 75/) Ta:-arqf q'gegm G:EE fg’gn '?: ":ﬁ:’ nf;'t ngf Dwﬁ;;ls of ﬁé:aslilslt;:f
remaining Application ;'tsﬁegll thlir;ir?;it; 2&3 S'ug’g: gggiﬂ {T;;‘;f:}
— Yr 3: 6% of the 63% 1Yt Ago X 18 = X
remaining

2 ¥rs Ago X 08 = X

— u b n
I




RECOMMENDED APPLICATION RATE

e Recommended Sludge
Application Rate Based
on NITROGEN

* Divide NET N needs in
Box 9 by the Available
Nitrogen in the sludge
from Box 13

]

13

14

Tetal Nitragen
Meeded

{Ibs/acre)

Available
MNitragen in
Sludge
(fosidry ton)

From Below

Recommended

Sludge App.
Rate Based on
Nitragen

(dry tons/acre]




2013 YEAR ONE

e B ackg round Tmameﬂ:“mandm D; 9
. Nitregen For Cro S u r Total Nitragen
— Site never used for osacre) | S| s

From éum cuf Culumn t‘:i
manure Soil Test Form Above (Ibs/acre)

— Site never used for 200 - O -25 -InS

Biosolids
— Crop Need 200 Ibs/ac [ vwowmnswee =} |

10 11 12
— 25 Ibs/ac Preplant N Test Sudas Contont (o Dy Wehs
Nitrogen Organic

e Test Results Sraanie
From Form 240049

~TKN  11% N0 50 -“{.0
— NH4 5.0% ‘rfinmrpﬂrate;ﬂnilﬂﬁ" xJ’a

if surface applied

— 0 i Y b . 126 13
% Solids 1.3% o0 "30 - 130

(los/dry ton) (sidry ton)  ge in_{‘.:nlumn 13 above

{tbsfacre)

TKN Ammeniurm




2013 YEAR ONE

- TERO

"0 H  Residual Nitrogen

1 2 3 4 . 5 ]
Conversion

U | Avallable
Yearof | Organic h;ﬂ:ggr;’n Produ = ﬁﬁ; Residual
Application | Nitrogen | =20 ¢ 2g3 |Sludge Applied Nitrogien
of :‘:iluc_l.g__e]= - ol Per Acre {lbsfacre)

1YeAgT | X 18 = X =

| +
2%rs Ago X 08 = X =
[

No Residual N in 15t year

13 14 18
Available Recommended
Mitrogen in Sludge App. % Solds
Sludge Rate Based on '
(losidry ton) Mitrogen From
From Below (dry tons/acre) Form 3400-48
120 |-11.35 <[ 1.3

Gallons / Acra

25,000

i

X 23881
18 To convert to
Gallons [ Acre
Multiply by 23881
U 5uids_ YRy
From
Form 3400-49 16
1.31-1).04

To convert to
Cubic Yards / Acre
Multiply by 118.7

\

X 187

Cubic Yards 1

Not Cake Sludge < 6%




* Crop Need
— 200 Ibs/acre

e Test Results
— TKN 7.2%
— NH4 3.8%
— % solids 2.0 %

2014 YEAR 2

L |

7

8

9

S
-

Total Recommended |~ = o

{lbﬁJIEC-I'E:I ,;-e sl ij e B

From Sum of Column 8

Dther

Mitrogen For Crop |17, J .| E il

Mitrogen
(lbs/acre)

Total Nitrogen
Needed

(los/acre)

200 -6 - I5

170 -

A

10 11 i 12

Sludge Content (% Dry Weight)

Ammanium
TKN Nitrogen Qrganic
Mitrogen

From Form 3400-49

“34

10a u ;WIQBJ

@“ incorporated or injected & 20
[ if surface applied X 10

\:

X 5

11k m NES !7 &-13' qs L

(Ibs/dry ton) (bs/dry ton)

Uze in Column 13 above



2014 YEAR 2

Diiiii i ResidualNiogen oo i Gallons / Acre
1 2 3 4 5 6 z,' ”Z
Conversion|
B Total Available
Yearof | Organic b?sﬁrs ':.gf“ct of Dry '!?ﬂns of Rasidual X 23881
Application | Nitrogen mineratl}ijj Eg‘n‘;m Sludge Applied Mitrogen
of Sludgal Zation rate Per Acre (Ibsfacre) _ _1_
1Yr Ago E X 18 = ’O_Bx ’ = Hé 15 To convert to
A 2 ! 33‘ Gallons / Acre
| + ot Sorde Muitiply by 23984
2 Yrs Ago M = m o ]
Bt i From
Form 3400-49 18
Residual Nitrogen from year 1 only | 20| - a’lg_
] 13 14 l
To convert to
. Available Recommended Cubic Yards / Acre
Total Nitrogen Nitragen in Sludge App. Multiply by 118.7
Needed Sludge Rate Based on
(Ibs/acre) {los/dry fon) Nitrogen !
From Below (dry tons/acre)
™ - % 123
L T S R T H
. I . 1 2 N

Cubic Yards | Ac



2015 YEAR 3

?Jﬁ" T.mﬁﬁ._.[
7 IR : 9

* Crop Need TealReommended || oter | gen

Mitrogen For Grop | T Sources of

— 200 Ibs/acre N From Sum of Colum &

Soil Test Form {Ibsfacre) (lbsiacre)

Abave
* Net Crop Need 200 -11% -20 -16bZ:
— 166 Ibs/acre N e
* Test Results e Niogenn Slidge T f TR T

10 11 12 Fitsin o Lo
— TKN 7.6% Sludge Content (% Dry Weight) St

Ammont
— NH4 2.6% TKN Nitrogen Organic

Nitrogen
. From Form 3400-4%
— % solids 3.0 %

“26 -“2.6-"S0O
| 4 v

K’rf incorporated or injectad .‘.EL |, b

if surface applied 2 £ 2
+12tr 5 __'13”

fhydw lﬂn} {[h‘s‘rdr'l' tc'ni Ilaa im Maliram 45 b




2015 YEAR 3

Residual N = 17.8 Ibs/ac for two years

g 13 14
Available Re
Total Mitrogen Nitrogen in Eﬁut:;nmfd
Neaded | Sludge Rate Based on
{Ibs/acre) (bsiary ton) Nirogen
From Bekrw (dry tons/acre)
1662 - 37 || 2106

Gallons [ Apre
TS TR Regidual Nitrogen oo s I ';m
& ALEY P A E T ¥ O AL RO T TG THA 0 -
1 2 3 4 5 6 3.0% solids = X 21031
Conversion| H :
% [ oeuetof | To Available liquid sludge
Yearof | Omganic hasedon | Colum Diry Tons of Residual
Application | Nitrogen minerali- 28 ans Sludge Applied Nitrogen T
of Sludge] zation rate Per Acre Ubsiacre) 14 18 To convert to
- Gallens / Acre
1viago | B x 1s - 617 - 'a33 = ﬂ.z Recommended Multiply by 23881
= | " Sludge App. % Solids
— RaterElasad on I
Sole0 s A8 135 e8| ||
= T (dry tons/zcre) Form 3400-48 18
2"’i "L —a Q - o-n

To convert to
Cubic Yards [ Acre
Multiply by 118.7




SEWAGE SLUDGE

 Sewage Sludge
mineralization rates
based on many, many
studies.

 These mineralization
rates are NOT for
industrial wastes or
septage.



SEPTAGE

Nitrogen Formula: s. NR 113.09, Wis. Adm. Code

Pounds of Nitrogen Required

Annual Agronomic Rate . -
s For the Expected Crop Yield per

(Gallons per acre per =
year)

Assume 100 Ibs/N
=100/0.0026
= 38,461 gallons
100 Ibs N ~ 39,000 gallons/acre

Acre
0.0026

EASY: No residual calculations, No testing of TKN, Ammonium,
etc



INDUSTRIAL WASTES

* All TKN is assumed to
be available in 15t year

— Ammonium available

— Organic decomposition
allows all N availability in
first year

— Industrial wastes not:

* Necessarily stabilized,
* Not tested

Dept. allows
mineralization studies
of industrial wastes.

— Quite common with
paper mill sludge



COMMENTS

Ammonia vs.
Ammonium

— No Wastewater Study for
Ammonium

— Similar results if pH and
temperature remain
constant

— N moves around fairly
quickly when added to
soil

— While conversions exist,

not overly accurate at
extremes

Volatilization Factor
Ammeonia Coefficient (K,)

Inj/Inc Surface Applied
kg/mt 1.0 0.5
Ibs/dry ton 20 10



Mineralization Rates

CONVERSIONS

3.02 percent 2000 lbs 25 percent 100 remaining % =
100 percent 1 dryto 100 percent 100 percent
3.02 percent 2000 lbs 12 percent 75 remaining % =
100 percent 1 dryto 100 percent 100 percent
3.02 percent 2000 lbs 6 percent 63 remaining % =
100 percent 1dryto 100 percent 100 percent

Calculate the Volume of Solids Applied:

272|cuves |

27 enf

| 62.4 tbs

43.4]% solids |

1 dry ton

Factor
15.1 |lbs N 5

dry ton

5.44 lbs N 1.8

dry ton

2.28 lbs N 0.8

dry ton

Acre

Conversion Multiplier:

Reciprocal:

1 exyet

| 1 euft

118.7

100 % mixture‘

27%62.4/100/2000 = 0.008425
1/0.008425 =

2000 1bs

99.44 dry tons

dcre




