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Reactive Nitrogen Impacts Air Quality

Particulate 
haze over 
California’s 
Central 
Valley

alg.umbc.edu/usaq/images/2003-11-25_2022-2031_USSW_010403_HKM.jpg

Respirable particulates that degrade visibility and can cause 
respiratory problems form when ammonia emitted from animal 
agriculture reacts with urban pollution.

Trees killed by acid rain in the 
Great Smoky Mountains.

www.scienceclarified.com/images/uesc_01_img0005.jpg

Loss of species diversity in N-sensitive 
ecosystems from overfertilization or 
acid rain.

Reactive Nitrogen 
Impacts Terrestrial Ecosystems

Reactive Nitrogen
Impacts Surface Waters

Microcystis bloom in Matilda Bay, Australia
www.ga.gov.au/ozestuaries/indicators/freq_alagal_blooms.jsp

Algae bloom, Florida
www.marietta.edu/~biol/biomes/mangroves.htm

Eutrophication of fresh and coastal waters -
toxic algal blooms, low oxygen, fish kills, and 
loss of species diversity.
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www.cop.noaa.gov/stressors/extremeevents/
hab/features/hypoxiafs_report1206.html

www.noaanews.noaa.gov/stories2006/s2755.htm

Reactive Nitrogen 
Impacts Ocean Life

Hypoxic bottom zone in coastal Gulf of 
Mexico caused by excessive fertilization.
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Feedyard E
17,000-24,000 head

Laser path

Composite daily ammonia emissions
Winter 2007-08, Feedyard A
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Spring 2007, Feedyard A
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Autumn 2007, Feedyard A
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Summer 2007, Feedyard A
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Mean Monthly Per Capita Ammonia Emission Rate

Feedyard E, crude protein at or below of NRC guidelines
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Mean Monthly Per Capita Ammonia Emission Rate

Feedyard A, crude protein 100-120% of NRC guidelines

0

0.1

0.2

0.3

0.4

0.5

0.6

Feb
-07

Mar-
07

Apr-
07

May
-07

Ju
n-0

7
Ju

l-0
7

Aug
-07

Sep
-07

Oct-
07

Nov
-07

Dec
-07

Ja
n-0

8

Feb
-08

Mar-
08

Apr-
08

May
-08

Ju
n-0

8
Ju

l-0
8

Aug
-08

Sep
-08

Oct-
08

Nov
-08

Dec
-08

Ja
n-0

9

Pe
r c

ap
ita

 e
m

is
si

on
 ra

te
(lb

 / 
he

ad
 / 

da
y)

0

3

6

9

12

15

18

Fe
ed

 C
ru

de
 P

ro
te

in
 (%

)

Ammonia emission rate
Feed crude protein

Todd et al. (2008)

0.25 0.25

0.20

0.38

0.00

0.10

0.20

0.30

0.40

Feedyard E Feedyard A

Pe
r c

ap
ita

 e
m

is
si

on
 ra

te
 (l

b 
/ h

ea
d 

/ d
ay

) Mar-07 to Jan-08
Mar-08 to Jan-09

Effect of Crude Protein 
on Ammonia Emission Rate

Mar-07 to Feb-08

0.26

0.36

0.22

0.13

0.28 0.29

0.23

0.15

0.00

0.10

0.20

0.30

0.40

0.50

Spring Summer Autumn Winter

Pe
r c

ap
ita

 e
m

is
si

on
 ra

te
 (l

b 
/ h

ea
d 

/ d
ay

) Feedyard A
Feedyard E

Mar-08 to Jan-09

0.36

0.49

0.40

0.21
0.19

0.26

0.19

0.11

0.00

0.10

0.20

0.30

0.40

0.50

Spring Summer Autumn Winter

Pe
r c

ap
ita

 e
m

is
si

on
 ra

te
 (l

b 
/ h

ea
d 

/ d
ay

) Feedyard A
Feedyard E

Livestock and Poultry Environmental Learning Center Webcast Series
Sponsored by the: Air Quality Education in Animal Agriculture Project

March 27, 2009

Archived presentation available at:
http://www.extension.org/pages/Air_Emissions_From_Cattle_Feedyards_and_Dairies



What have we learned so far?

• Daily, seasonal and annual patterns of ammonia emission are 
temperature driven.

winter, from 0.10 to 0.21 lb/head/day
summer, from 0.26 to 0.49 lb/head/day.

• The magnitude of emission depends on crude protein in diets, with most 
excess N excreted and lost as ammonia. 

CP increased from ~14% to ~17%,
ammonia emission increased by 45%.

CP decreased from ~13% to ~12%
ammonia emission decreased by 23%

• Ammonia emission is a significant loss of nitrogen from feedyards, with 
from 40-60% of fed nitrogen lost as ammonia.
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