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FORMS OF ATMOSPHERIC NH; - WHAT'S THE BIG
NITROGEN DEAL?

o Superfund/EPCRA - Federal
litigation on broad CAFO

- Multiple species
- Multiple states
- Do the math

« NH;+ (SO, NO; or CI) >>
PM, 5

« NH,; + PM synergistic
effect on animal pulmonary
health >> effect on human
health?

7
- Excreted N 90% of N
consumed in feed (Bierman et

« Open-lot dairies

- Animal spacing 200-400+

CERCLA Threshold Capacity

- Excreted N 70% of N
20 40 60 80 consumed in feed (Van Horn
a~f etal., 1996)
Aggregate N Efficiency (%)




FATE OF EXCRETED N IN OPEN-
LOT SYSTEMS

o Collected in solid manure
— Spread
- Stored (stockpiles, mounds, other)
- Composted and spread
 Remains on corral surface
— Stable if it remains dry
- Runs off into holding pond
« Volatilized as NH,(g) directly
- Increases with wet/dry cyc

EXTINCTION EFFICIENCIES FOR UBIQUITOUS
PARTICLE TYPES (MALM, 1999)

Dry Extinction Efficiency
(m?/g)

Particle Type

Coarse Particles

Feedyard PM /TSP

NUCLEATION

« In aqueous solution, two or more species react
to form a low-solubility product known as a
precipitate

o Because the precipitate has relatively low
solubility, it immediately forms a solid particle
in aqueous suspension

o The particle provides a surface on which more
of these reactions can occur

Ammonium ion concentration, 2002

it
am

7 ety

|

R ]
AL S
P U TS
- e

5

O
2,

T,
= s e ahyaiin Y e Amenonium as NH,
< . W, fio ey (ot}
o e Y T e oy
'R ¥ - for ] o an' 040-0.45
, . o I 015020
Sites not pictured: = L ?r'u..]t. 1 bri ity
AKDY 0.09 mglL Lt am 4T i 030038
AKD 041 mglL - e, wt” 035,048
CASS 1.1 mglL oo L 040 - 048
I8 203 mg'L - 045 - 080
VRl 004 mgl a o 0sa 088
- - 0.88

ational Atmospheric Deposition Programiational Trends Netwerk
pittp: inadp sws. ukic edu

AIR POLLUTION IN PITTSBURGH

PM, =4 pg m3

PM, ;=45 pg m-3

(Adapted from Pandis, 2003)

INTERACTIONS BETWEEN FINE PM
AND THEIR PRECURSORS
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(Adapted from Pandis, 2003)




THE SULFURIC ACID/AMMONIA SYSTEM
(PANDIS, CMU)
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(Adapted from Pandis, 2003)

AMMONIUM NITRATE
FORMATION

o The formation of ammonium nitrate requires

— Nitric acid (major sources of NOx in the US are transportation and
power plants)

— Free ammonia (ammonia not taken up by sulfate)
o The formation reaction is favored at:

- Low temperatures (night, winter, fall, spring)

- High relative humidity

« Hypothesis: A significant fraction of the sulfate reduced will be
replaced by nitrate when SO, emissions are reduced.

(Adapted from Pandis, 2003)

FINE PM COMPOSITION
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WHICH IS THE LIMITING REACTANT?

NH,NO; (ug m=)
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(Adapted from Pandis, 2003)

REDUCTIONS IN AMMONIA
(JULY 2001)
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(Adapted from Pandis, 2003)

REDUCING INORGANIC PM, s

Controls of SO, will reduce sulfate and PM, ; in all
seasons.

A fraction of the now existing sulfate will be replaced
by nitrate.

For Pittsburgh, ammonia controls in all seasons can
minimize the replacement of sulfate by nitrate.

For Pittsburgh, NO, controls will help reduce the

nitrate during the winter but they will have a small
effect during the summer.

(Adapted from Pandis, 2003)




