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Quick overview of PM resource concern
and PM basics (types, sizes, sources)

What is mechanically-generated PM and
Its characteristics?

Typical sources and emission
characteristics

Where and why is it an issue (incl.
regulations, transport, scale, etc.)

Mitigation options (NRCS practices,
others)

A NRCS PM10 mitigation success story




I as a Resource

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

o 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




esource concerns

o Emisi'ons of Particulate
Matter (PM) and PM
Precursors

 Emissions of Ozone (O3)
Precursors

* Objectionable Odors

e Emissions of Greenhouse
Gases (GHG)




O NRCS _ _
at 1S Particulate Matter?

Solid or liquid particles suspended in the
~ atmosphere, and especially when
lconadered as an atmospheric pollutant

sometimes the term ‘aerosol’ also Is used

g




f Particulate Matter (PM)

 How is particulate matter
categorized?
— By its size R al.zs
 What are the categories of
PM?
I — Fine PM (i.e. PM2.5)

— Inhalable Coarse PM (i.e.
PM10)

— Larger PM

© Flour

From Smoke Management G
for Prescribed and Wildland Fire. .



Size Characteristics

e PM25

— Directly emitted (Primary)
* mostly through combustion processes, and
» to a smaller degree by mechanical means (e.g. dust)

— Also can be formed by chemical reaction (Secondary)

'« PM10

— Directly emitted (Primary)
— Mostly mechanically generated

 Larger PM

— Directly emitted (Primary)
— Mostly geologic in origin (ex. volcanic, crustal)

%




ONRCS
DireIPI\/I Emission Sources

Animal Bk Road Travel

Movement . _
- T Tillage and Other
=y Field Operations

- 4l Agriculture has many
‘ potential particulate
matter emission sources



Presenter
Presentation Notes
Agriculture has many potential particulate matter emission sources.  Although stopping particulate matter emissions completely from these sources is impossible, understanding how each source produces particulate matter can aid in conservation plans that greatly reduce the amount and type of particulate matter emitted or formed in the atmosphere.  Reducing emissions involves a holistic approach to SWAPA and must consider alternative and multiple methods of reduction.  For example, a land manager might consider switching from diesel fuel to biodiesel along with increasing the number of no-till acres.  The combination of reduced engine emissions, less time in the field and different tillage practices will result in a greater reduction of PM than choosing only one method.  




a5 of Particulate Matter
G Influence
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Presentation Notes
Particulate matter can cause impacts on local, regional, and even global scales. The larger particulates tend to deposit quickly out of the atmosphere and can locally reduce visibility such as dust along roadways. Smaller particles that are either directly emitted or formed by atmospheric chemical processes can stay suspended in the atmosphere for longer periods of time and can therefore be transported greater distances, contributing to regional and even global health and visibility impacts. The regional and global visibility impacts are usually manifested as a haze.




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



Why is PM an issue?

. lealth impacts

. Visibility impacts
Deposition/nuisance
Regulatory issues




PM10 Counties in the U.S.

Counties Designated Nonattainment for PM-10

Does not include maintenance areas



Mechanically-
generated
Particulate

Matter
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ONRCS

What is !Chanically-generated PM?

Particulate Matter that occurs when human
activity physically causes soll particles to
become airborne. In agriculture this includes:

* Tillage / Land Preparation

» Planting
» Harvesting
» Tire action on unpaved roads, surfaces

‘ A significant issue in many areas of the West, but also in the East

at times. Generally a local scale issue, but in aggregate can “
become a regional issue. Resource concern identification:

P . visibility (primarily safety), deposition, health. Citizen/group
" complaints, landowner objective, regulation.




O

NRGS" £ {'Lion Characteristics of
~ Me€hanically-generated PM

. Soil/surfacé disaggregation by mechanical

operations can result in airborne suspension of

particles. The finer the particle the longer the
residence time in the atmosphere.

e Factors affecting emissions
— Soll/surface moisture
— Soll/surface type
— Surface cover (vegetation, residue, other) s
— Type of operation
— Compaction / looseness




ONRG = Ksion Characteristics of
I\/I -

anically-generated PM

, * For example, with typically dry solls, research

 reveals significant differences in emissions
between types of solil disturbance operations.
Values are in Ibs PM10 / acre-pass:

— Chisel, Disc, General Land Preparation: 1.2

— Subsolling: 4.6

— Bed Preparation, Listing, Rolling, Shaping: 4.6
— Land Planing, Leveling: 12.5

A

e .




nically-generated PM

|t|gat|on Optlons

PM Management IS possmle for all operatlons

where this has been identified as a resource

concern. Some examples of PM control measures
j for cropland include:

e Combining tractor operations: 35-50%

e Switching to multi-year vs. single year crop: 65-100%

Laser directed land planing: 30%

‘- Plug or punch planter, aerial seeding. 50% .
. No till / direct seeding: 90-99%

=




ONRG Meehanically-generated PM

itigation Options

Some examples of PM control measures for
orchards and vineyards include:

* Tilling alternate rows (weed control): 50%
 Maintaining cover between rows vs. tilling: 20-80%

e Flail mowing / low-volume spraying vs. tillage/planing for
floor / harvest preparation: 20-80%

o Water application prior to floor harvest: 10-50%




Dust control on Unpaved Roads and Surfaces (373).

“ nically-generated PM

itigation Options

Must have >50% PM control at time of application.
Some suppressants and their PM control:

Water Application [12 hours]

Hygroscopic Suppressants (Road Salts)—not in arid/semi-arid
climates [1-2/season]

Petroleum Emulsions [Once a year)

Clay Adhesives (Bentonite, etc.) [Once /5 years]

Polymer Emulsions [Once / 3 years]

Bituminous Materials (Petroleum Road Oils) [up to 5 years] “

Organic non-Petroleum Products (Lignosulfonate, etc.)
[1-2/season]

e A~




“ nically-generated PM

|t|gat|on Optlons

NRCS Practices for Managing Mechanically-
generated PM:

* Residue and Tillage Management (329, 345)

 New “Field Operations Emissions Reduction” (756)

e Dust Control on Roads and Unpaved Surfaces (373)

» Dust Control from Animal Activity on Open Lot Surfaces (375)

e Conservation Cover (327), Cover Crop (340) and Conservation
Crop Rotation (328)

» Windbreak/Shelterbelt Establishment (380), and other n
Interception practices

' — Even practices like Integrated Pest Management (595) and Nutrient
/ Management (590) can reduce PM
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Presentation Notes
Other interception practices include Alley Cropping (311), Cross Wind Trap Strips (589), Field Border (386), Herbaceous Wind Barriers (603), Stripcropping (585), and Tree/Shrub Establishment (612).


nically-generated PM

itigation Options

Use Residue and Tillage Management when applicable and criteria can
be met

o 329: STIR < 20; solil loss objective
e 345: STIR < 80; no primary inversion tillage

Use new 756 (Field Operations Emissions Reduction) when these
' criteria can’'t be met, but PM from field operations is resource concern

 Combined Tillage Operations

Precision Guidance Systems

Alternative Equipment Technology

‘ Timing of Field Operations

| -« Modifying Crop Cultural and Harvest Methodologies
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Presentation Notes
GPS:  Mainly for reducing field pass overlap; Alternative Equipment Technology:  Misters, new harvesters, etc.;  Modifying methodologies:  Slower speeds, harvesting w/o drying in field, hand harvesting; watering; transplants instead of direct seed, applying chemicals and fertilizers via irrigation, floor management for nut harvest.


PM10 & Conservation Management Plans (CMPs):
A San Joaquin Valley Success Story

JA GRICULTURA
AR QUALITRY

Sam Jeacuinm Valley




Reason for Conservation
Management Plans (CMPSs)

SJV was in nonattainment status for PM10

Agriculture was identified as a source category
Agricultural operations were no longer exempt from air
regulations

SJVUAPCD, CARB and EPA gave approval to NRCS
and other partners to develop and execute voluntary
approach to reduce agricultural PM10 emissions
Included lots of mechanically-generated PM
activities/sources



CMP Program Concept

Mandatory participation for farm sites 100+
contiguous acres

Select 1 measure from each of 5 categories
Land preparation/cultural activities
Harvest
Unpaved roads
Unpaved parking and staging areas

Other — wind erosion prevention, waste
burning

Relatively simple plans submitted to
NRCS/RCD for review and to District for
approval


Presenter
Presentation Notes
If a landowner is unable to find an acceptable CMP in a category, they can pick a second activity in a different category to offset. They could also pick various activities in one category, provided it covers ALL tilled acres in plan.


Who Is required to have a
CMP?

A farm with 100+ contiguous acres.

A dairy with 500 or more mature cows.

A cattle feedlot with 190 or more cows.

A turkey ranch with 55,000 or more turkeys.

A chicken ranch with 125,000 or more chickens.

A chicken egg ranch with 82,000 or more laying hens.
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Presentation Notes
Net result in approximately 28000 Farms, 5500 CAF’s . Nearly 3.2 M acres are covered under these permits


Public Involvement

* Public Workshops
— Qutreach to affected sources

— Solicit public/stakeholder suggestions on
Implementation strategies

— Solicit input and comments on proposed
regulations

* Public Hearings
e Business assistance to affected facilities



Conservation Practices being Applied in CA
to Reduce Mechanically-generated PM

SPEED LIMIT

5 MPH

These and other farming practices helped
the San Joaquin Valley reduce 35 tons per
day of PM10 AND the valley is now In
attainment!


http://stat.dealtime.com/DealFrame/DealFrame.cmp?bm=53&BEFID=113&acode=46&code=46&aon=&crawler_id=60054&dealId=Zw-eFrTMCe7KTE0UH4Bxdw==&searchID=&url=http://www.amazon.com/dp/B0089OTSU2/ref=asc_df_B0089OTSU22526448?smid=A2DF38EVLKFEI2&tag=dealtime-office-mp010f-20&linkCode=asn&creative=395105&creativeASIN=B0089OTSU2&DealName=Slow Down - Speed Limit 5 MPH Sign, 18" x 12"&MerchantID=503034&HasLink=yes&category=42&AR=-1&NG=1&GR=1&ND=1&PN=1&RR=-1&ST=&MN=msnFeed&FPT=SDCF&NDS=1&NMS=1&NDP=1&MRS=&PD=0&brnId=2455&lnkId=8068891&Issdt=130524071822&IsFtr=0&IsSmart=0&dlprc=24.95&SKU=B0089OTSU2
http://stat.dealtime.com/DealFrame/DealFrame.cmp?bm=53&BEFID=113&acode=46&code=46&aon=&crawler_id=60054&dealId=Zw-eFrTMCe7KTE0UH4Bxdw==&searchID=&url=http://www.amazon.com/dp/B0089OTSU2/ref=asc_df_B0089OTSU22526448?smid=A2DF38EVLKFEI2&tag=dealtime-office-mp010f-20&linkCode=asn&creative=395105&creativeASIN=B0089OTSU2&DealName=Slow Down - Speed Limit 5 MPH Sign, 18" x 12"&MerchantID=503034&HasLink=yes&category=42&AR=-1&NG=1&GR=1&ND=1&PN=1&RR=-1&ST=&MN=msnFeed&FPT=SDCF&NDS=1&NMS=1&NDP=1&MRS=&PD=0&brnId=2455&lnkId=8068891&Issdt=130524071822&IsFtr=0&IsSmart=0&dlprc=24.95&SKU=B0089OTSU2
http://stat.dealtime.com/DealFrame/DealFrame.cmp?bm=53&BEFID=113&acode=46&code=46&aon=&crawler_id=60054&dealId=Zw-eFrTMCe7KTE0UH4Bxdw==&searchID=&url=http://www.amazon.com/dp/B0089OTSU2/ref=asc_df_B0089OTSU22526448?smid=A2DF38EVLKFEI2&tag=dealtime-office-mp010f-20&linkCode=asn&creative=395105&creativeASIN=B0089OTSU2&DealName=Slow Down - Speed Limit 5 MPH Sign, 18" x 12"&MerchantID=503034&HasLink=yes&category=42&AR=-1&NG=1&GR=1&ND=1&PN=1&RR=-1&ST=&MN=msnFeed&FPT=SDCF&NDS=1&NMS=1&NDP=1&MRS=&PD=0&brnId=2455&lnkId=8068891&Issdt=130524071822&IsFtr=0&IsSmart=0&dlprc=24.95&SKU=B0089OTSU2

Demonstrating new
technologies
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Presentation Notes
To assist landowners, NRCS-CA has partnered with CIG’s, helping the transfer of new, innovative technologies to those early adopters


¥ Questions?

Greg Johnson

AQAC National Team Leader
greg.Johnson@por.usda.gov
503.273.2424

I Johnnie Siliznoff
CA State AQ Specialist
johnnie.siliznoff@ca.usda.gov
5397252.2181 XY
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