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We are a conservation agency for natural resources
— Air is the first “A” in SWAPA + H

Air Quality was one of the original drivers for the
creation of our agency

We must protect this resource—it can be quickly
renewed, but also can quickly deteriorate in quality

Health effects are a major concern




e 12 0'79 current '
NRCS resource

concerns are related
to AQAC

o Effort to consolidate to
four main AQAC
resource concerns
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PM,,
PMZ.S

Excessive Ozone

Excessive G
Excessive G
Excessive G
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Ssource concerns

Objectionable Odors
Ammonia

Chemical Drift
Reduced Visibility

Undesirable Air
Movement

Adverse Air Temperature
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ONRCS W/
921ass 4 Particulate Matter (PM)

{oW is partlculate matter
ategorized?
— By its size

' re the categories of

From ﬁiok—e Management Gwdé
fof Prescribed and Wildland Fire 2001



ONRCS  \What are emission source
y 3" types of PM?

k.
>M2.5
— Directly emitted (Primary)
' .+ mostly through combustion processes, and
 to a smaller degree by mechanical means (e.g. dust)

-ormed by chemical reaction (Secondary)

itted (Primary)
lically generated

E volcanic, crustal)




JFine Particulates (PM2.5)

A nown as aerosols

2lay a role In:

— Atmospheric chemistry
% health impacts

: Impacts

nutrients and
v S - o .-.-

Human Hair



of Particle Pollution

Primary Particles Secondary Particles
(Directly emitted) (From precursors)

Volatile
Organic
Compounds

Secondary

Condensed .
Organics

Organics

Ammonium
Sulfate

Particulate
Ammonium
Nitrate

Other r]
1

Source: Adapted from Dye, T., C. MacDonald and D. Miller. Air Quality and Adefeocrology 107, Sonoma Technology, Inc.
Presentation at U.S. Environmental Protection Agency’s 2004 National Air Quality Conference. Baltimore, Maryland.
Retrieved June 20, 2005, from htip/cfpub epa. gov/airmow/index_cfm?action=conference2004 _adq.

Elemental
Carbon




ONRGS &
, Parti@Ulate Matter Chemistry

Ammonia and Particulate Matter Formation
» SO, + NH; + radicals -> (NH,),S0O,
Preferential reaction
NO; < NH,NO,
ammaonia




continual combining
of nitric acid and
ammonia, and
disassociating of
ammonium nitrate
Chemical Names:

NO nitrogen oxide
NO: nitrogen dioxide
NOx nitrogen oxides
N:Os dinitrate pentoxide

OH- hydroxide
HNO;*  nitric acid
NH3 ammonia

NHsNO: ammonium nitrate

'Ammonium nitrate molecules can stick to each other, forming haze-
producing particles. Water molecules can then stick to these clumps,

further increasing their size and ability to obscure visibility.

Courtesy National Park Service




ONRCS Oxides of Nitrogen, Ammonia, &
/ ¥ Nitric Acid Interaction

O, + OH -> HNO; (nitric acid)
— Nitric acid deposits quickly
H, + HNO; — NH,NO; (ammonium-nitrate)
femperature dependent reaction
Cooler temperatures .. NH,NO;

emperatures .. HNOg; ,
ontrols effective seasonally (winter)

ate
Qi

1an HNO,
r distances




« \/OCs can react with
aradicals to produce
particulate matter

L
I

erPenes are the major
010( VOC that can

ie1



IS PM a concern?
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Where Are Particles Removed
or Deposited?
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th Impacts — PM2.5

e immune system sends
nite blood cells
ymphocytes), to surround
particulates, protecting
ody from the foreign
ne lymphocytes
alveoli walls,
ation anc

' . Bronechioles

.~ Diaphragm

’SGI-II"I:BE - g r .-....
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Fresno-iee http://www.fre : 007/flash/airproject/)



GONRCS Natie) él Ambient Air Quality

- Standards ( NAAQS)

M, . Standard Revised 9/2006 ﬂ
Old 24-hr Standard = 65 pg/m? ® 10

24-hr Standard = 35 ug/m?3 . -

40

tandard = 15 pg/m3 Shmater g

(60 microns)
[

&0 microns

-
E

« PM,, id = 150 pg/ms
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NAA

00 24-hr std :

24-hr std (under NAA evaluat n; e I'
Annual std (under NAA evaluation) :

24-hr and Annual std (under NAA evaluation)

Federal Lands NAAAcres
BlA 813,504 27

BLM 1,221,626.94
BOR 83,797.26
DoD 453.825.70
Fs 7,036,758.94
Fws 361,751.82
NPS 1.470421.79
OTHER 20,685.67

VA 3317511
0 125 250

500

TOTAL 11.505547.50 o e s lilcs

Federal Lands (by agency) and
EPA Non-attainment Areas for PM; s

750 1,000

Map Date; 21172010




Arizona PM2.5 NAA
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MNenaottainment Areas Mop — Particulate (size < 10 micremeters)
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Monattainment Areas Map — Particulate (size < 10 micrometers)
Arizona or Mew Mexico
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/201 2V NAAQS Revisions

PA Releases Draft Policy Assessment In Review of the PM NAAQS
arch 15, 2010), comments due 4/12/2010.

2)M2.5: suggested levels:
5 - 30 ug/m3 24-hr std (vs 35 pug/m3), 13 - 12 (ug/m3) annual std (vs 15 ug/m3)
g/m3 24-hr std (vs 35 pg/m3), 11 - 10 (ug/m3) annual std (vs 15 pg/m3)

ommends considering a secondary standard
evision to the PM10 standard

*‘ amber 2010




eXihction of Ilght (Bext) |
Ices visibility

’EDL“;-i'-’ir-:.rsun".c.e i = L .I E"l:mq
extinction is due to e Rural vs urban light extinction

nd gases in the — In rural environments:

Dsorbing and * Typically 90% of B,,, is from
particulates scattering light.

— |In urban environments:

» Absorption of light by NO, can
_account for up to 50% of 3
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ONRGCS

VI#llty Class | Areas

gional Haze Rule -
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Visibility - Class | Areas
(In and around AZ and NM)




http://www.epa.gov/visibility/monitor.html

. . Bandelier Wilderness, New Mexico
Tonto Wilderness, Arizona Pollutants that contributed to reduced visibility on the worst days in 1997
Pollutants that contributed o reduced visibility on the worst days ir

Sulfates - predominantly
from utility and industrial
boilers.

Nitrates - "
9% , Nitrates - predominantly
; ' from automobiles and utility

Organic Carbon k and industrial boilers.
25H%
Organic carbon particles -
from sources such as
| automobiles, trucks, and other
Organic Carben industrial processes.
23%

Elemental Elemental carbon (soot) -
Carbon from diesel, wood, and other
8% combustion.

Crustal Material

27% Crustal material (soil dust)

Elemental- Crustal Material - from roads, construction,
Carbon 14% and agricultural activities.

9%



http://www.epa.gov/visibility/monitor.html�




Grand Canyon view with no haze (left) and particulate from
Gobi Desert, China dust cloud, April 15, 2001 (right)



Deposition can
cause:

- nuisance dusting

- change the pH
balance

- damage plants

- eutrophication
(additional nitrogen)

Wet Deposition Dry Deposition

.,
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S of Particulate Matter
Inﬂuence

ri ulate matter can cause |mpacts on Iocal
Onal, and even global scaleq




Direct PM Emission Sources

Road Travel

Animal
Movement

Animal /

Tillage and Other
Field Operations

Operations !
ﬁ— Agriculture has many potential
.
particulate matter emission X ssions
sources X
Burning ’

Fertilization

Wind

Erosmn 3

B
Harvesting 5 '."‘,.*-‘

8 Chemical
' Drift



Ammonia (NH;) participates in atmospheric chemical reactions
that can lead to the secondary formation of PM2.5

Other Trace Gases

er Trace Gases
h as nitrates and




Ozone
Precursors
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ONRGCS

i 0 kinds of ozone

- tratospherlc ozone
er protects us from
nfu UV |Ight

y Ozone (O,)

Lo |
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heric Ozone Chemistry

ONRCS
S Trop

g 1€ is a “secondary pollutant” TN = S M IR D G

—aNot directly emitted A [\
|

[eated in the atmosphere

;g;:g'unlight > 0O,
les of Nitrogen) = NO2 and




Chemical Names:

NO nitrogen oxide
NO: nitrogen dioxide
NOx nitrogen oxides

O oxygen atom
0: oxygen (molecule)
(o 11 ozone

The above cycle is a very simplified series of ongoing reactions involving
NO and NOz, and ozone (Os). In this model, NO: and ozone are in equilibrium

with each other and concentrations neither increase nor decrease.

Courtesy National Park Service



ONRCS ,
Tropo eric Ozone Chemlstry

ﬂ + sunllght -> NO +O
\r“‘; -> 03

z0ne |s generated and consumed




Chemical Names:

NO nitrogen oxide
NO: nitrogen dioxide
N;O nitrous oxide
NOx nitrogen oxides

0O oxygen atom
0: oxygen (molecule)
Os ozone O3

HNOs nitric acid
PAN peroxyacetyl nitrate

Hydrocarbons interfere in the above cyclical set of reactions to form

excess ozone (Os3), nitric acid vapor (HNO3), and organic species such
as peroxyacetyl nitrate (PAN), and nitrous oxide, a greenhouse gas.

0+0; = 0O;

Courtesy National Park Service



ONRGCS

Tropo&erlc Ozone Chemlstry

CS 4 sunllght -> Radlcals

O + Radicals -> NO,

\VOCS provide a pathway to NO, regeneration
e destruction of O
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Impacts - Ozone
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ONRCS Naﬁpal Ambient Air Quality

tandards ( NAAQS)

ne Standard Revised 3/2008
-0ld 8-hr Standard = 0.084 ppm
w,8-hr Standard = 0.075 ppm
ainistration Remanded the 2008 Levels

tandard: 0.060 — 0.070
Standard: 7 — 15 ppm-hrs




Monattainment and Maintenance Areas inthe .S,
S-hour Ozone Standard

[ Monattainment Areas (263 entire counties)
[ ] Monattainment Areas (30 partial counties)




Menattoinment Areos Map — Ozcne (E—hour) .
Arizona AII"DETB

6

a3

Populetion Monattginment. Shatus;
{Millicns) [ 1 Part of Caunty 1 'Whale County [ 1 Attninment Courty

Sounee: US EPA Off e of Airand Rodiwation, A5 Oatabag= Meonday, &pril 5, 2010




Counties With Monitors Violating Proposed Primary 8-hour Ground-level Ozone Standards
0.060 - 0.070 parts per million

{Based on 2006 — 2008 Air Quality Data)
EPA will not designate areas as nonattainment on these data, but likely on 2008 — 2010 data which are expected to show improved air quality.

B -ic counties violate 0.070 ppm

93 additional counties violate 0.065 ppm
for a total of 608

[ 1 42 additional counties violate 0.060 ppm
for a total of 650

MNotes:
1. No monitored counties outside the continental U.5. violate.
2. EPA is proposing to determine compliance with a revised primary ozone standard by rounding the 3-year average to three decimal places.




Counties With Monitors Violating Proposed Secondary Seasonal Ground-Level Ozone Standards

7 — 15 parts per million - hours
(Based on 2006 — 2008 Air Quality Data)
EPA will not designate areas as nonattainment on these data, but likely on 2008 — 2010 data which are expected to show improved air quality.

I 196 counties violate 15 ppm-hours

[ 383 additional counties violate 7 ppm-hours
for a total of 579

Mo monitored counties outside the continental U_S. violate.




MSA of population 50k — 350k with no current ozone monitors
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ONRCS
4 Agli€ultural VOC Sources

e Animals
— Direct
— Manure
e Plants

e Pesticides




Agricultural NO, Sources

Burning Manure

Engines Fertilizers
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Overview

®What are odors?
XWhy are odors a concern?

XWhatis the scale of impact of odors?

XWhat air emissions contribute to odors?

XHow do | know if | should address odors?

ONRCS



8 What Are Odors?

oS timulation of the olfactory system

® Caused by volatilized chemical compounds
perceived via receptors in the nose

¥ Results in highly-variable physiological and
psychological responses




4. The signals are transmitted
to highar regions of tha brain
1—‘___-_""‘"--_—:"“-—-_._.____‘___
* ——

—_—

3. The signals
are relayed
n glomeruli

MNasal
epithahum

Olfactory
recaptor
cella

2. Olfactory receptor cells
are activated and

sand electric signals

1. Odorants bind to
receptors
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- Air with odorant molecules

i

S - e S —"'-_—r_:-"




8 What Are Odors?

®*Humans can recognize more than 10,000
different smells

XMolecules that are chemically similar can have
distinctly different smells

X Mixtures of compounds can resultin interference
or masking of individual compounds

ONRCS



§ Why Are Odors a Concern?

®Mainly an individual and community perception
Issue
® This may or may not lead to local regulations of odors

¢ NM - No specific odor regulations for NMED or
City of Albuquerque/Bernalillo County

¢ AZ - No specific odor regulations for ADEQ or
Pinal County

¢ AZ - General odor regulations for Pima and
Maricopa Counties ONRCS ,




Scale of Odors

®QOdors are typically a
local issue

x Odorous compounds
don’t usually travel
more than a few miles
before they are dilute



_ Emissions that Contribute to Odors

®Hundreds of different compounds have
been identified with agricultural operations
XThese can be generally classified as one of
three types: 6 Lt AT
¥ VOCs
% Odorous sulfur compounds

¥ Ammonia




VOCs

®Carbon-based compounds

XThousands of compounds are classified as
VOCs

x Not all are odorous

XCommon odorous agricultural VOCs: O

X Volatile fatty acids (VFAs) X Amines
X Indoles X Esters
X Phenols X Ethers
X Aldehydes X Ketones

X Amides , Acetlc Acid
CH3COOH

ONRCS
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§ Odorous Sulfur Compounds

® S ulfur-based compounds

X Common agricultural odorous sulfur compounds:
® Hydrogen sulfide (H,S)
Dimethyl sulfide
Mercaptans
Methanethiol
E thanethiol

P ropanethiol




Ammonia

®Nitrogen-based compound

XS mells like your ammonia-

based household cleaners
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2 Should | Address Odors?

®|f the producer identifies odors as an issue to be
addressed, it can be considered a resource
concern

X Otherwise, answer the following:

X Have there been previously-identified odor episodes at
the farm?

% Are there activities at the farm that could produce
odors?

ONRCS
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§ Previous Odor Episodes

®S ome questions to ask the producer:

X Has the producer received complaints about odor
from the operation?

¥ Has there been an odor enforcement action taken
against the operation by a regulatory agency?
XIf yes to either, has the producer addressed
those issues?

ONRCS



§ Previous Odor Episodes

o |f the producer has addressed those issues and
there have been no more problems, odor is not
likely a resource concern

XIf the producer hasn’t addressed the previous
issues or there have been more problems, odor
is likely a resource concern

ONRCS



Potential for Odors

®S ome questions to ask:
X Are there livestock and/or poultry on the farm?
® Does the farm create compost?
X Does the farm land apply manure?
x How far away are neighbors, schools, etc.?

X Does the producer have a plan for managing odors?

ONRCS
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O NRCS .
S# of GHG Effects?

weather, cIim%t, an,* =
biosphere around the world
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@NRCS NWen in the atmosphere

y =B IS not bad!
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COMET-VR

(! Version 1.1

LRA’s
rotatlon/cropplng choices per MLRA
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uired Responses to Utilize

COMET-VR

e Location
— State and County

- Parcel Information

O s\m{ormatlon
ure/Hydric Condition
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Required Responses

“to Utilize COMET-VR

Management History and Projections
-~ (cror rotations, tillage systems or
C .h Ing systems)

190 s
\ -
1990’
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ited States [Iepirln ent of Agr

Voluntary Reporting E
Garhun Manm Tool
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Home EAbnutGGMET—VF‘IE Contact Us | Help 29 What's New FAQ é MNews

= Tue Jan 26 07:17:11 PST 2010 == Session will expire in 45 minutes if not active

You are here: Home / Online Tool

Selection

Go to | Reset | State/County | Parcel | Seoil | Rotation | Tillage | Submit | Summary |
Session Information:

Step 1. Enter the State and County Information: Select the State where the parcel is located
from the list of State Mames then Select the County where the parcel is located from the list of County
Mames.

Enter Session ID:

State/County Selection: Louisiana, LINCOLMN
Location Information:

o State: Louisiana

Select a State: ||_|:|L_J15LE.,N,&, [v] o County: LINCOLMN
@ Fips: 22061

Select a County: |LINCOLN | ° MLRA: 1338

Parcel Information:
Back R t S
© Report Date: 1/26/2010

° Mame: Parcel 1
© Sjze: 1 Acres
° Type: Agriculture

USDA COMET-VE Online Tool Yersion: 1.1-042007 Soil Information:




Voluntary Reporting
Carbon Management Tool COMET-VR

Carbon Storage Report

Report Year: 2010
Session ID: 905229607

Parcel Management

Parcel Description History

Parcel wland Man-

; agriculture
Type: Historic: of {pre
Total 197
Parcels
for this continuous
Entity: cotton; Intensive
Parcel Parcel 1 Tillage
MName:

Mon-Irrigated:

Mon-Irrigated:
Parcel R Current:

Size: e

Location: LINCI r'-J_.. L|:n_.1i-_:.i.3r|.3 Report

Soil: Mon-hydric silt pPeriod:

Predicted Change in Soil Carbon for the Parcel

Annual Change for 2010

Uncertainty
Carbon
Change

Total Tons
Carbon per
year:

Total Tons CO2
Equivalent per 0.40
year:

Yalues One ton of carbon is
; hon dioxide,
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