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WHERE WE'RE GOING

Quickly: what we care about in air quality,
and why

A closer look at the biggies, what’s been done
about them lately, and what it all implies

A few closing observations

WHAT'S ALL THE FUSS?

» Hydrogen Sulfide (H,S)
o Ground-Level Ozone (O;)
o Greenhouse Gases

- CO,

-N,0,

-CH,

- others
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WHAT'S ALL THE FUSS?

o Ammonia (NH;)
o Particulate Matter (PM)
« Odors
« Volatile Organic Compounds (VOCs)
-VOC
- RVOC
- HRVOC
- OVOC

ATMOSPHERIC N TAKES MANY FORMS

Inert Stuff

Greenhouse Gases




NH; HAS SOME ISSUES

» Monitoring and reporting requirements under

alizes acid gases (e. g., SO,, NO,)
precursor to fine PM
ses NH,’s atmospheric residence time

o Tremendously reactive and “sticky”

WET DEPOSITION OF NH,*

Ammonium ion concentration, 2002

ational Deposition Trands Network
http nadp sws ukic ey

BACK-OF-THE-ENVELOPE STUFF

Assuming an industry-wide (cattle feeding) N-
use efficiency of 70%, commercial yards larger
than 500 head (!) could be subject to EPCRA

The N-use efficiency required for a 35,000-hd
feedyard to emit less than 100 1b/d? >99%
The N-use efficiency required for a 2,000-hd
dairy to emit less than 100 1b/d? >95%
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o Beef feedyards
- Animal spacin;
reted N 90% of N
sumed in feed (Bierman et
al., 1996)

o Open-lot dairies
- Animal spacing 200-400+
ft2/hd

ixcreted N 70% of N
consumed in feed (Van Horn
etal., 1996)

p P

A range of emission factors that expresses
the most probable, scientifically justifiable,
seasonalized, daily NH, emission flux from
feedyards and dairies as a function of herd
size, stocking density or other appropriate
measure of capacity or throughput



AVAILABLE METHODS

« Envelope approaches e« Dispersion/box models
— Mass balance — Gaussian (ISCST,
- Nutrient ratio (N:P) AERMOD)

o Direct approaches = Lagranglan.stochastlc =
. backward, forward

- Integrated horizontal
flux (IHF)

- Flux-gradient

— Wind tunnels

- Box

FINDINGS FINDINGS

N Balance <650 during winter, 70% during summe -- certainty ana = E!
Includes NH, and other gaseous N losses .
-- 2 ries from 20-51% depending on source

T g X :P Rati material (fresh manure, pen surface,
% compost)

Dairy #1 (FS): 54 % 27 (S); 21 % 22 (W)
Dairy #2 (OL): 34 + 3 (S05); 1 S04)

Beef in summer

26 (OL)
Chamber 38 (FS)

NUCLEATION

« In aqueous solution, two or more species react

to form a low-solubility product known as a
PARTICULATE MATTER 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




PARTICULATE MATTER TAKES MANY FORMS

A PRIMER ON PM

o Particle “diameter” is kind of a misnomer
— Shape, density and volume
equivalent diameter?
ia 2

o Notall PM i ted equal
— Mechani 7 vs. chemically derived
— Inertvs
- Chemical vs. biological vs. physical activity
« Physiological significance
position x size
- Inhalable vs. respirable

FRACTIONS OF INTEREST

SECONDARY PM, ¢

coarse

_ PM,,,; or PM

THE SULFURIC ACID/AMMONIA SYSTEM REDUCTIONS IN AMMONIA
(JuLY 2001)
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INTERACTIONS BETWEEN FINE PM
AND THEIR PRECURSORS

40
Ammonium Primary Inorganic PM emissions
£0 EC

NH; emissions

ol

Primary Organic emissions

a

VOC emissions

"SO, emissions
Nitrate o

NO, emissions

PM, ; Composition during the Winter

Concentration
= B N

=
o

(Adapted from Pandis, 2003)

OPEN-PATH
TRANSMISSOMETRY

PRIMARY PM

AIR POLLUTION IN PITTSBURGH

PM, ;=45 pg m3

(Adapted from Pandis, 2003)

EXTINCTION EFFICIENCIES FOR UBIQUITOUS
PARTICLE TYPES (MALM, 1999)
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WEIGHT DROP TEST CHAMBERS
(TAES & KSU)

Emitted
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Moisture content (% wb)

CONTINUOUS PM
MONITORING, FEEDYARD “C’

Pan Weight
—+=\VPD

Diurnal concentration
trends

PM, /TSP ratio
Dispersion modeling to

infer emission rate
Federal reference
methods vs. continuous
method

Visibility PM
concentration & RH

y = 0.4512x

Total Suspended Particulate (TSP)
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—— 1. Concentrations

TAKE THESE HOME WITH YOU

In the West, relying on water alone for open-
lot dust control is a no-no

Manure harvesting

- reduces dust potential directly AND

- makes applied water go further

Ammonia emissions are ~40-50% of fed N
Abatement measures?

- We know how to do it

- Big money, big energy, big hassle




