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* Lower Eastern Shore Ambient Air
Quality Monitoring Program

— Taking measurements for
« NH3 (ammonia) and
« PM 2.5 and PM 10 (particulate matter)

— Two ambient air monitoring stations on
the Eastern Shore

— Data collected and tabulated by the

Maryland Department of the Environment
(MDE)
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Presentation Notes
What is this project about?

Collecting data on the ambient concentrations of ammonia and PM 2.5 and 10 by taking measurements at a few locations on the Eastern Shore for ammonia,  PM 2.5 and PM 10 concentrations. I’ll talk a little bit more about what these are and how they are regulated in a few minutes.

More details on the how and why will be provided by the other panelists.

Since this study is about ambient air quality though – my job today is to provide a quick three-minute primer on the CAA – what is the existing framework for how these air pollutants are regulated. 
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e EPA is required to regulate any
airborne pollutant which may
reasonably be anticipated to
endanger public health or
welfare. 42 U.S.C.S. § 7408(a)(1)(A).

e Enacted 1970



https://plus.lexis.com/document/?pdmfid=1530671&crid=3fd4ce2b-001e-48d8-9ac5-25438eca65a3&pddocfullpath=%2Fshared%2Fdocument%2Fcases%2Furn%3AcontentItem%3A5C97-2Y31-F04K-Y00P-00000-00&pdcontentcomponentid=6397&pdteaserkey=&pdislpamode=false&pdworkfolderlocatorid=NOT_SAVED_IN_WORKFOLDER&ecomp=zt4k&earg=sr2&prid=ba5704b6-1691-4604-ab55-10002facb6b0
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Nat’| Ambient Air Quality
Standards (NAAQS)

Six criteria pollutants

— Pb, O3, CO, PM, NOx, SOx
Diverse, numerous sources
Regional average concentrations

EPA must review standards every 5
years. 42 U.S.C.S. § 7409(a)(1)(A).

Emissions Standards

Hazardou
Statiop

Air Pollutap

(HAPs) (187)
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First thing that is important to understand is that the CAA regulates in two ways – The first way is by setting standards for ambient concentrations of six “criteria pollutants”, which are known as the national ambient air quality standards (NAAQS). 
Pb – 
Ground ozone – main cause of smog, contributes to development of asthma
Carbon monoxide - 
Particulate matter – damage lungs
Nitrogen oxides & Sulfer dioxides – contribute to acid rain

These are regional standards, and rely on federal-state partnership through State Implementation Plans (SIPs) to achieve the targets.

The second way is establishing standards to limit the emissions of “Hazardous Air Pollutants” (HAPs) from stationary or mobile sources. Currently 187 listed HAPs – ammonia is not included on the Federal list. This second way is probably what most people think of when they think of the CAA – smokestacks on industrial facilities that must use get a permit and use prescribed technologies to scrub pollutants from what comes out. Grain elevators can be a source that requires a permit. That’s not what the study on the Eastern Shore is about. 

Ambient

No NAAQS have been established for ammonia (NH3); however, risk-based residential and worker air concentration screening levels have been issued by various federal and state agencies. 
The secondary standard for nitrogen oxides has remained essentially unchanged since its promulgation in 1971, and no area of the country has been found not to comply with it. 


Attainment v nonattainment areas
Once designations take effect, state and local governments must develop implementation plans outlining how areas will attain and maintain the standards by reducing air pollutant emissions. Tribes may elect to develop tribal implementation plans but are not required to do so.

Under Section 110 of the CAA, each state must develop a State Implementation Plan (SIP) to identify sources of air pollution and to determine what reductions are required to meet federal air quality standards. 

Emissions
Hazardous air pollutants are those known to cause cancer and other serious health and environmental impacts – currently 187 toxic air pollutants (ammonia not on the list)

https://plus.lexis.com/document/?pdmfid=1530671&crid=3fd4ce2b-001e-48d8-9ac5-25438eca65a3&pddocfullpath=%2Fshared%2Fdocument%2Fcases%2Furn%3AcontentItem%3A5C97-2Y31-F04K-Y00P-00000-00&pdcontentcomponentid=6397&pdteaserkey=&pdislpamode=false&pdworkfolderlocatorid=NOT_SAVED_IN_WORKFOLDER&ecomp=zt4k&earg=sr2&prid=ba5704b6-1691-4604-ab55-10002facb6b0
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 Two levels of standards:

"Primary"” NAAQs must be set at a level to protect the public health. 42
U.S.C.S. § 7409(b)(1).

— “Secondary” NAAQs must be set at a level to protect the public

welfare. 42 U.S.C.S. § 7409(b)(2).
"includes, but is not limited to, effects on soils, water, crops, vegetation, man-

made materials, animals, wildlife, weather, visibility, and climate. 42 U.Ss.C.S. §
7602(h).
* State Designations:

— Attainment
— Non-attainment, and Maintenance ->State Implementation Plan required
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Generally set a primary and secondary standard for NAAQs.

Once EPA sets a standard for a pollutant, it designates individual counties and multi-county metropolitan areas of a state as nonattainment, attainment, or maintenance for the standard.  

Nonattainment means that the county and/or area is not meeting the standard, while attainment means that it is.  
Maintenance means that it has only more recently begun to meet the standard and must continue to provide EPA with information showing that it is maintaining the standard, before the area can qualify for redesignation as attainment.  For each area that is nonattainment for one standard, state and local air quality management agencies must develop a specific plan to attain the standard.  

The plan is a State Implementation Plan (SIP) and includes many kinds of information, such as regulations for reducing emissions of the pollutant and the levels of emissions from various sources.
The degree to which ambient air emissions from farming practices -- such as prescribed burning -- are allowed are location-specific (specific to a geographic area) within each State Implementation Plan.


https://plus.lexis.com/document/?pdmfid=1530671&crid=3fd4ce2b-001e-48d8-9ac5-25438eca65a3&pddocfullpath=%2Fshared%2Fdocument%2Fcases%2Furn%3AcontentItem%3A5C97-2Y31-F04K-Y00P-00000-00&pdcontentcomponentid=6397&pdteaserkey=&pdislpamode=false&pdworkfolderlocatorid=NOT_SAVED_IN_WORKFOLDER&ecomp=zt4k&earg=sr2&prid=ba5704b6-1691-4604-ab55-10002facb6b0
https://plus.lexis.com/document/?pdmfid=1530671&crid=3fd4ce2b-001e-48d8-9ac5-25438eca65a3&pddocfullpath=%2Fshared%2Fdocument%2Fcases%2Furn%3AcontentItem%3A5C97-2Y31-F04K-Y00P-00000-00&pdcontentcomponentid=6397&pdteaserkey=&pdislpamode=false&pdworkfolderlocatorid=NOT_SAVED_IN_WORKFOLDER&ecomp=zt4k&earg=sr2&prid=ba5704b6-1691-4604-ab55-10002facb6b0
https://plus.lexis.com/document/?pdmfid=1530671&crid=3fd4ce2b-001e-48d8-9ac5-25438eca65a3&pddocfullpath=%2Fshared%2Fdocument%2Fcases%2Furn%3AcontentItem%3A5C97-2Y31-F04K-Y00P-00000-00&pdcontentcomponentid=6397&pdteaserkey=&pdislpamode=false&pdworkfolderlocatorid=NOT_SAVED_IN_WORKFOLDER&ecomp=zt4k&earg=sr2&prid=ba5704b6-1691-4604-ab55-10002facb6b0
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Maryland PM-2.5 (1997) Areas  Sefum fo map it Top of page
Click on the Area Clean Air
name Design Determination Redesignation
to view SIP Value SIP Citation Citation
Required Elements 2010 Meets Annual Requirements| Effective Date Effective Date
Dezignation Population | NAAGQS (pgim?) Meets Originalf Click to view |Redesignation| Click to view
Area Status Date Classification | (state porion) | Basis | (enfire area) |NAAQS| Approved FR notice Regquest Date FR notice
Maintenance 2017- 082172012 12182014
Baltimore (NAAQS revoked) | 04052005 Moderate 2,662 691 20189 8.4 Yes 6/1 77 FR 302038 12232013 79 FR 75031
Martinsburg- Maintenance 2017- 02/09/2012 12162014
Hagerstown (NAAQS revoked) | 04/05/2005 Moderate 147 430 2019 8.5 Yes 6/1 77 FR 1411 127232013 79 FR 75035
Maintenance 2017- 027092012 11/0572014
Washingion (MNAAQS revoked) | 04052005 Moderate 2215133 2019 95 Yes 6/1 77 FR 1411 0772013 79 FR 60031
Maryland PM-2.5 (2006) Areas Return to map it Top of page
Mo designated areas for this pollutant.
Maryland PM-2.5 (2012) Areas Return to map i Top of page
Mo dezignated areas for this pollutant.

https://www3.epa.gov/airquality/urbanair/sipstatus/reports/md_areabypoll.html
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Here is an example of Maryland’s attainment history for PM2.5. 

Maryland’s SIP is basically all of COMAR Title 26. Subtitle 11- Air Quality
https://www.epa.gov/sips-md/epa-approved-regulations-maryland-sip 
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Particle pollution includes:

PM,, : inhalable particles, wit
h diameters that are generally
10 micrometers and smaller;
and

* PM,; : fine inhalable
particles, with diameters that
are generally 2.5 micrometers
and smaller.

https://www.epa.gov/pm-pollution/particulate-matter-pm-basics
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FINE BEACH SAND
Size comparisons for PM particles

How small is 2.5 micrometers? Think about a
single hair from your head. The average human
hair is about 70 micrometers in diameter — making
it 30 times larger than the largest fine particle.
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So let’s talk more about the pollutants that are being monitored in this study.

I’ll start with particulate matter since we just saw that MD is an attainment area for PM 2.5.

https://www.epa.gov/pm-pollution/particulate-matter-pm-basics

https://www.epa.gov/pm-pollution/particulate-matter-pm-basics

*k
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FOLET: Primary/ Averagin
[links to historical tables of Seconrga Time ging Level Form
NAAQS reviews] Yy
annual mean,
primary 1 year 12.0 pug/m? averaged over
3 years
annual mean,
PM; 5 secondary 1 year 15.0 pg/m?3 averaged over
3 years
Particle primary and uh a5 e 98th per(cj:entile,
Pollution (PM) secondary ours ug/m averaged over
3 years
Not to be
exceeded more
PMq primary and 24 hours 150 ug/m? than once per
secondary year on
average over 3
years

https://www.epa.gov/criteria-air-pollutants/naaqs-table


https://www.epa.gov/pm-pollution/table-historical-particulate-matter-pm-national-ambient-air-quality-standards-naaqs
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Figure 2-1
Hitrogen follows many pathways in a livestock operation

* Ammonia - Colorless gas
with a distinct odor. It is

produced naturally in
the human body and in
nature—in water, soil
and air.

— Excess NH3 is toxic,
harmful to health.

- g

Nitrogen in animal products

H/ l \ H The nitrogen cycle is a complex one, without a beginning, middla, or end. The principle of mass-balance
ensures that the amount of nitrogen in a closed system is constant. Thus, any action to divert it from one path-
H way must necessarily transfer it into another. In this stylized figure:

https://www.ers.usda.gov/webdocs/publications/46336/28994 err9b.pdf?v=0
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Ammonia is considered a precursor to PM 2.5 when it reacts with certain compounds, so this study might considered to be primarily concerned with collecting data to get a better picture of ambient levels of ammonia.

What is ammonia?

It’s a colorless gas with a (highly) distinct odor. Ammonia is present in the atmosphere, in the air we breather, and it is produced naturally in the human body and in nature—in water, soil and air.

Nitrogen animal cycle - https://www.ers.usda.gov/webdocs/publications/46336/28994_err9b.pdf?v=0  
NH3 emissions are primarily emitted by livestock waste from animal husbandry operations (55%) and fertilizer application (22%)

However, excess NH3 is toxic and harmful to human and animal health due to the corrosive qualities.
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 Clean Air Act—n/a

 CERCLA/EPCRA - “air emissions
from animal waste at a farm” are
exempt from reporting

 Clean Water Act - recommended
ambient water quality criteria for the
protection of aquatic life from effects of
ammonia in freshwater
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Since excess ammonia can be toxic, you’d think it would be regulated, Right?

Yes and no.

Ammonia is regulated through a few federal laws. 

The Clean Air Act does not regulate ammonia, despite a few petitions in the past to do so. According to the CAA, the EPA is required to regulate any airborne pollutant which may reasonably be anticipated to endanger public health or welfare. 42 U.S.C.S. § 7408(a)(1)(A). 

Two other Federal Acts would require ammonia emissions reporting for commercial operations – 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and Emergency Planning and Community Right-to-Know Act (EPCRA), require reporting of releases of hazardous substances that exceed reportable quantities within a 24-hour period – for ammonia this would be releasing more than 100 lbs/24 hrs. to report them. However, due to amendments and the Fair Agricultural Reporting Method Act (FARM Act),  “air emissions from animal waste at a farm” are exempt from reporting. 

However, in the Clean Water Act ammonia has a recommended standard for ambient water quality criteria for the protection of aquatic life from effects of ammonia in freshwater. Concentrated agricultural animal feeding operations (CAFOs) are subject to permit requirements to limit ammonia levels in discharges, they must have Nutrient Management Plans, etc.


https://www.epa.gov/agriculture/agriculture-and-air-quality
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e Ammonia listed as a Class Il toxic air pollutant (TAP)

* Acceptable Ambient Levels used to evaluate the air quality impacts of all
premises within a 5-kilometer (3.1-mile) radius. COMAR 26.11.16.09.

09 Levels Used to Review Ambient Impacts.

A Special Screening Levels (S50 and Acceptable Ambient Levels (AAL).

Concentration
(micrograms/
CAS Number Substance cubic meter) Awveraging Time Type of Level
(1) Te64-41-7 Amimonia
(&) 300. § hours AAL

() 450 1 hour AAL
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Carbon Monoxide (CO)primary 8 hours 9 ppm Not to be exceeded more than once per year
1 hour35 ppm

http://www.dsd.state.md.us/comar/comarhtml/26/26.11.15.01.htm
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