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EXECUTIVE SUMMARY

The Ambient Monitoring Program of the Air Protection Branch of the Environmental Protection
Division (EPD) has monitored air quality in the State of Georgia for morefoingnyears.During that

time, he list ofmonitoredcompounds hagrown to more than 200 pollutaras42 sites in 31 counties
across the statd@his monitoring is performed to protect public health and environmental quality. The
resulting data is used for a broad range of regulatory and research purposes, as virelbas the

public. This report is the summary of the monitoring data frodb28nd is an assessment of the data

i n conjunction wi t h amlrslowsiao wwerall ydeceease dn aif pofiutiann g s
concentrations since GA EPD began monitoring anitae decades ago.

The monitoring sections provide an-gtepth discussion of the chemicals that are monitovéabs
identify individual monitoring sites. These sections also contain discussiogsnenalhealth effects
and attainment designations foettriteria pollutantghat are monitored. Additionally, these sections
discuss trends and common sources for the monitored pollutants.

Six pollutants fall within the criteria pollutant list. These pollutants are carbon monoxide, sulfur
dioxide, lead, ozom nitrogen dioxide, and particulate matter (now regulated in two size categories).
The ambient concentrations of these pollutants must thedtiational Ambient Air Quality Standards
(NAAQS) set by U.S. EPAConcentrations above the standard are consldembealthy for sensitive
groups. The ambient concentrations of the criteria pollutants measured in Georgia are below the
NAAQS, except for ozone in the Atlanta Area. Some monitors in the Atlanta Area remain above the
2015 NAAQS for ozone.

Air toxics arealso monitoredbut are not compared tambient air regulatory standardsir toxic
monitoring resultsare screenedor theoretical lifetime cancer risk and potential faamcer health
effectson a yearly basisThis analysis is presented in the Risk Assemnt section of this report.
Estimates of theoretical cancer risk posed by these compounds are primarily driweebic,
chromium, and benzen&he estimates of theoretical lifetime cancer risk related to air toxic pollutants
in the areas monitored ass the state ranged from 1 in 10,000 to 1 in 1,000,000. The potential risk of
noncancer health effects from air toxic pollutants is estimated differently, and most cheiglicals
well below the hazard quotient of 1.

The Ambient Monitoring Program alsgerates an extensive network of meteorological stations. The
meteorological sites provide, at a minimum, wind speed and wind direction data. Some stations are
very sophisticated and provide information on barometric pressure, relative humidity, satomadi
temperature, and precipitation. A discussion of the Georgia ozone aygifétcasting effort is also
included in this section.

The Quality Assurance sectialescribes he Ambi ent Mo npracenurddo groduéa o g r
quality data. The dataals to be collected and measured in a certain manner to meet requirements that
are set forth by the EPA.

The Outreach and Education section explains how the Air Quality Index (AQI) is used to offer the
public an easy to use indicator of air quality.

The appendices of this document contain summary tables for the pollutants measured dising 20

Included in the summary tables is informatadyout the location ddir pollutantdetectons the number
of samples collectedsavell asaverage and maximum conéextions.

Vi



Copies of this and previous annual reports are availanlahe Geor gi a EPDG6s Am
Monitoring website ahttp://amp.georgiaair.orgReal time air monitoring information for the criteri
pollutants may be found at the above website by selecting the pollutant of concern. In addition, the
website also provides links to the air quaiitgex (AQI).
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GLOSSARY

Aerosols A gaseous suspension of fine solid or liquid particles

APB Air Protection Branch

AQCR Air Quality Control Region

Anthropogenic Resulting from human activity

ARITH MEAN Arithmetic Mean

AQS Air Quality System

By-product Something produced in making something else; secondary result

BAM Beta Attenuation Monitor

CAA Clean Air Ad

CFR Code of Federal Regulations

CO Carbon Monoxide

CVv Coefficient of Variation

DNR Department of Natural Resources (state agency)

EPA Environmental Protection Agency (federal agency)

EPD Environmental Protection Division (State agency)

FEM Federal Equiaglent Method equivalent measurement technique for a
given pollutant

FRM Federal Reference Methetthe official measurement technique for a
given pollutant

GEO MEAN Geometric Mean

HAP Hazardous Air Pollutant

HI Hazard Index

HQ Hazard Quotient

IUR Inhalation Unit Risk

LOD Limit of Detection

my/m° Micrograms per cubic meter

m/s Meters per second

MDL Method Detection Limit

Mean Average

MSA Metropolitan Statistical Area, as defined by the U.S. Census Bureau

N> Nitrogen Gas

NAAQS National Ambient Air Quaty Standard

NATTS National Air Toxics Trends Station

NEI National Emission Inventory

NMHC Non-Methane Hydrocarbons

NO, Nitrogen Dioxide

NOy Oxides of Nitrogen

NOy ReactiveOxides of Nitrogen

NUM OBS Number of Observations

NWS National Weather Service

oDC OzoneDepleting Chemicals

O3 Ozone

PAH Polycyclic Aromatic Hydrocarbons

PAMS Photochemical Assessment Monitoring Station

Pb Lead

PM_ 5 Particles with an aerodynamic diameter of 2.5 microns or less

PMig Particles with an aerodynamic diameter of 10 nmeror less

ppb Parts per billion

ppbC Parts per billion Carbon

ppm Parts per million
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Precursor
PUF

QTR
Rawinsonde
RfC
Screening Value
SLAMS

SO,

SPMS
TEOM
TNMOC
TRS

TSP

uv

VOC

w/m?

A substance from which another substance is formed
Polyurethane Foam

Calendar Quarter

A source of meteorological data for the upper atmagphe
Reference Concentration

Initial level of air toxic compounds used in risk assessment
State and Local Air Monitoring Site

Sulfur Dioxide

Special Purpose Monitoring Site

Tapered Element Oscillating Microbalance

Total NonrMethane Organic Compounds

Total Reduced Sulfur

Total Suspended Particulates

Ultraviolet

Volatile Organic Compound

Watts per square meter



2015 Georgia Ambient Air Surveillance Report Section: Introduction

INTRODUCTION

This report summarizes the air quality data collected by thee $if Georgia during calendar year
2015. The Air Protection Branch is a subdivisi
(DNR), Environmental Protection Division (EPD).

The United States Environmental Protection Agency (EPA) regulates aitycgtaidards nationwide
through authority granted by Congress in the Clean Air Ao air quality monitoring that is required

by the Clean Air Act is performed almost entirely by state and local governments. In Georgia, the
Ambient Monitoring Program ahe Air Protection Branch conducts this ambient air monitoring, both

to satisfy Clean Air Act monitoring requirements and to exceed them in cases where additional
monitoring proves beneficial to the citizens and industries of the state. Ambient monitoring
performed to facilitate the protection of public health, as well as to protect the natural environment.
The data is collected and quality assured using equipment and techniques specified OynéePihe
data i1 s ready, it 1 sir quality databasee(AQS), wher& iPig\avalabla ootai o
broad community of data users.

Despite the technical nature of the information collected, every effort has been made to make the date
relevant and useful to those who do not routinely study air gudhita. To provide additional
information for those who have interest in more detailed technical information, exteppamdices

are included. Further information about air quality in Georgia and nationwide is available from EPA.

1
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2015 Georgia Ambient Air Surveillanéteport Section: Chemical Monitoring Activities

CRITERIA POLLUTANT M ONITORING ACTIVITIES

This section contains a summary of the National Antbfgn Quality Standards (NAAQSand the
monitoring techniques used to measure ambient air quality for comparison with these standards.

The Clean Air Act (CAA) requires the EPA Admstrator to identify pollutants that may endanger
public health or welfare. The Administrator is required to issue air quality criteria that reflect current
scientific knowledgeuseful in indicating the type and extent of identifiable effects on phbhdth or

welfare that may be expected from the presence of such padlutaarhbient air. Under the CAA, the

EPA Administrator establishddational Ambient Air Quality Standard®dAAQS) for each pollutant

for which air quality criteria have beenissuddhe EPA i s t o set standar d:
mai ntenance are requisite to protect public he
and pollutants have changed over time to keep up with improvements in scientific knowledge and
congst of 9x pollutants.These pollutants are carbon monoxide, sulfur dioxide, lead, ozone, nitrogen
dioxide, and particulate matter (regulated in two size categoFes}he most current list MAAQS,

please refertc P A0 s  whétds:8wwiv.epa.@ov/criteriair-pollutants/naagsablg. The following
tabledisplays 205 criteria pollutants and standards

2
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Tablel. National ambént air quality eandards

Pollutant Primary/ Averaging

[links to historical tables Secondary Time Level Form
of NAAQS reviews] Y
8 hours 9 ppm Not to be exceeded more than onct
Carbon Monoxide (CO) primary
1 hour 35 ppm per year
primary .
Rolling 3
Lead (Pb) and T EYEEGE 0.15¢ g #% ot to be exceeded
secondary

98th percentile of -hour daily
primary 1 hour 100 ppb maximum concentrations, averagec
over 3 years

Nitrogen Dioxde (NG)

primary
and 1 year 53 ppb®? Annual Mean
secondary
primary Annual fourthhighest daily
Ozone (Q) and 8 hours 0.075ppm*®  maximum 8hour concentration,
secondary averaged over 3 years
primary 1 year 12.03%¢ nnual mean, averaged over 3 yee
secondary 1 year 15. 032 ¢ annual mean, averaged over 3 yea
PM, s ,
. _ primary .
Particle Pollution and 24 hours 35 &g gsg:spercentlle, averaged over 3
(PM) secondary y
primary
PMy  and 24 hours 150 %g Not to be exceeded moré an once
secondary per year on average over 3 years
99th percentile of -hour daily
primary 1 hour 75 ppb® maximum concentrations, averagec
Sulfur Dioxide (SQ) over 3 years
secondary 3 hours 0.5 ppm Not to be exceeded more than onct

per year

(2) In areas designated nonattainment for the Pb stand@wdsopthe promulgation of the current (2008) standards, and for which implementation plans
to attain or maintain the current (2008) standards have not been submitted and approved, the previous standards (hSaighdaraguarter average)
also remai in effect.

(2) The level of the annual NO2 standard is 0.053 ppm. It is shown here in terms of ppb for the purposes of clearendontipadbour standard

level.

(3) This is the 2008 ozone standafihal rule signed October 1, 2015, and effecbezember 28, 2015. The previous (2008) O3 standards additionally
remain in effect in some areas. Revocation of the previous (2008) O3 standards and transitioning to the current (2@ik5)stéedaddressed in the
implementation rule for the currertbadards.

(4) The previous SO2 standards (0.14 pprah@dr and 0.03 ppm annual) will additionally remain in effect in certain areas: (1) any area for which it is not
yet 1 year since the effective date of designation under the current (2010) standa@)smgnarea for which implementation plans providing for
attainment of the current (2010) standard have not been submitted and approved and which is designated nonattainreereviaies 802 standards

or is not meeting the requirements of a SIP wadler the previous SO2 standards (40 CFR 50.4(3)), A SIP call is an EPA action requiring a state to
resubmit all or part of its State Implementation Plan to demonstrate attainment of the require NAAQS.

(Sourcehttps://www.epa.gov/criteriair-pollutantgnaaqgstablé
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As shown inTable 1, there are two categories for ambient air quality standards, primary and
secondary. Primary standards are intended to protect the most sensitive individuals in a population
Theseisensitiveo individuals include children,
secondary standards are designed to protect public welfare or the quality of life. This includes visibility
protection, limiting economic damage, damage to weédlthe climate, or mamade material. The
varied averaging times are to address the health impacts of each pollutante@mh@terages are to
protect against acute effectghile long-term averages are to protect against chronic effects.

The GeorgiaAmbientAir Monitoring Network provides information on the measured concentrations

of criteria and nostriteria pollutants ad2 sites in 3 countiesacross the statdable 2, below,is a list

of sites in the monatring network along with details of pollutants monitored and their locatmse
monitoringis conductedearround althoughsomepollutants havdéimited monitoring periods. @one,

with the exception of the South DeKahd CASTNETSsites, is sampl& from March through October,

and the continuous (hourly) Photochemical Assessment Monitoring Stations (PAMS) volatile organic
compoundsare samplel from June through Auguskigurel is a spatial display of the air mitoring
locations in the stat&ot all pollutants are monitored at all sites. Maps of the monitoring locations for
individual poll utants are pr ointhd epbrtFonmom detalts p o |
regarding the ambient air moniton g net wor k, refer to Georgia EI
found onGeorgia EPIB Ambient Air Monitoringwebsite atttp://amp.georgiaair.org/

The number of monitoring sites and their respective locatians/ary from year to yeatependingon

the availability of longterm space allocation, regulatory needs, famdling Once a site is established,

the most common goal for its use is to monitor for tergn trends. All official monitoring performed

in supprt of the National Ambient Air Quality Standards (NAAQS) must use U.S.-&é&fked
reference methods described in 40 CFR Part 53, Appendix A, or equivalent methods designated in
accordance with Part 53 of that chapter. All data collected in the netwddcgoes an extensive
guality assurance review and is then submitted to the Air Quality System (AQS) database that is
maintained by the EPA.

In general, the basiambient airmonitoring objectives that govern the selection of sites are: 1) to
measure theighest observable concentration; 2) to determine representative concentrations in areas of
high population density; 3) to determine the impact of significant sources or source categories on
ambient pollution levels; 4) to determine the general backgroondeatration levels; and 5) to
determine the concentration of a number of compounds which contribute to the formation of ground
l evel ozone. Data coll ect ed AmbientAir Manitoting networki s m
arepresentecon Ge o r g i aAmbBdhtDAI Monitoring website ahttp://amp.georgiaair.orgiThe

data is updated hourlyt 15 minutes past the houtastern Standard Tim&pecific annual summary

data for 2Q5 are available in Appendix A.
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e FE LT

Tale 2. 2015 Georgia air monitoring etwork

‘ ‘ ‘PMz_s PM;s | PM2s  PM J ‘ ‘ PMjo [PAMS ‘ Carb- Black
SITE ID Site Name COUNTY O3 CO |FRM Cont. | Spec. Coarseg NOx NO,| NOy | SO, Pb PMjo Cont. | VOC VOC [SVOC| onyls Met Carbon Metals
Rome MSA

131150003 | Rome | Floyd | | [ s[ s | x| | [ [ Isl [ [ | [ | [ ] I
Brunswick MSA

131270006 | Brunswick | cymn [ s | [ s ] | | | | | | T ] | | | | | [ NR | |
Valdosta MSA

131850003 ] Valdosta | Lowndes | | [ s ] s ] | | | | [ 1 1 | | | | | | | |
\Warner Robins MSA

131530001 | Warner Robins | Houston | | [ s ] s ] | | | | | 1 1 | | | | | | | |
Dalton MSA

132130003 ] Fort Mountain | Muray | s | | | | | | | | [ 1 1 | | | | | [ NR | |
Albany MSA

130950007 | Albany | Dougherty | | [ s [ s | | [ [ ] L [ [ [ | [ [ 1 ] |
Gainesville MSA

131390003 ] Gainesville | Hall ] | [ s | s | | | | | [ T ] | | | | | | | |
Athens-Clark County MSA

130590002 | Athens | Clarke | s | [ s s | x | | | | [ T ] | | | | I I I I
|[Macon MSA

130210007 MaconrAllied Bibb S X

130210012 MaconForestry Bibb S S S S NR | NR NR NR
Columbus Georgia Alabama MSA

132150001 ColumbusHealth Dept. Muscogee S

132150008 ColumbusAirport Muscogee S S S

132150009 ColumbusUPS Muscogee S

132150010 ColumbusFt. Benning Muscogee S

132150011 ColumbusCusseta Muscogee S X S

132151003 ColumbusCrime Lab Muscogee NR
Sawannah MSA

130510021 SavannatE. President St. Chatham S S NR | NR NR | NR NR

130510091 SavannatMercer Chatham S

130511002 Savannat.&A Chatham S S NR
Augusta GeorgiaSouth Carolina MSA

130730001 Evans Columbia S NR

132450091 Augusta Richmond S S S X S S NR
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e FE LT

PM,s| PM;s s| PM | NO/ PM;, PAMS
SITEID | Site Name COUNTY || O3 || CO FRM|| Cont. .|Coarse/ NOx| NO,| NOy SO, Pb | PMj|Cont VOC
Atlanta-Sandy SpringsRoswellMSA
130630091 Forest Park Clayton S
130670003 Kennesaw Cobb S S
130770002 Newnan Coweta S S NR
130850001 Dawsonville Dawson S NR NR NR NR NR
1308900Q South DeKalb DeKalb | S/P/C| S/IP/C| SIC| SIC | TIC C S/P | S/IP | SIPIC| C C P N N P/N P N N
130890003 DMRC DeKalb R R S R R
130970004 Douglasville Douglas S NR
131210039 Fire Station #8 Fulton S S
131210055 Confederate Ave. Fulton S S S NR
131210056 GA TechNear Road Fulton R R R R R R
131350002 Gwinnett Tech Gwinnett S S S
131510002 McDonough Henry S S
132230003 Yorkville Paulding | S/P | S/P S S S/P | SIP P NR | NR P NR
132319991 EPA CASTNET Pike A
132470001 Conyers Rockdale | S/P S/P | S/P P P
Chattanooga Tennesse&eorgia MSA
132950002 ] Rossville | walker | | [ s s | x | | | | [ T 1 | | | | | | |
Not In An MSA
130550001 Sunmmerville Chattooga| S
130690002 General Coffee Coffee X NR | NR NR
132611001 Leslie Sumter S
133030001 Sandersville Washington S
133190001 Gordon Wilkinson S

Monitoring Types: S=SLAMS; P=PAMS; C=NCore; X=Supplemental Speciation; T=STN; N=NARFSearRoad;NR=NonRegulatory A=CASTNET

6
Georgia Department of Natural Resources
Environmental Protection Division



2015 Georgia Ambient Air Surveillance Report Section: Chemical Monitoring Activities

Sequatchi
e  Georgia Monitoring Sites

Catoosa Fannin Rabun

Whitfield ;"Murra
Gilmer
o abersha
Chattooga Gotdon Stephens
. Pickens
Dawson
€] Banks
Bartow Cherokee Forsyth
£ Madison
. Barrow
Paulding

Cobb Oglethorpe

Oconee
Haralson DeKalb S
(€}
Douglas Fulton . o L
I ; Morgan Greene ¢ Taliaferro
5 q
- Baldwin

@

Mitchell

Figurel. G e oair gnondodng sites, MSAs shown as solid colors
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CARBON MONOXIDE (C O)

GENERAL INFORMATION
Carbonmonoxide (CO) is an odorless, colorless, and poisonous gas that-igradoygt of incomplete
burning. In most large metropolitan arg#ise primary source of CO pollution is engendered from
mobile sources. Mobile sources aomrroad and nomoad vehicles, aircraft, locomotives, and
commercial marine vesselBhe CO emissions fronmobile sourcesareresponsible for approximately
57% of CO emissionin Georgia Other contributors of CO are firesiiscellaneougwaste disposal,
charcoal grilling, structure fires, commercial cookindjiogenics (vegetation and soil), fuel
combustion, industrial processes, and solveRigure 2 gives a visual representation of the CO
emissions in Georgidhisfigurewas t a k e n f fddd\atiorRIFEEAISS®ON IRvENntory

Carbon Monoxide Emissions by Source Sector
in Georga (NEI 2014 1)

Total Emizszions
Mobile 1,374, 706
Fire= 506,515
Mizscellan sous 23217
Eicgenics 25, 42
Fuel Combustion 6,857
Indugtral Procezzes o, B
Holwent =
I I I I
4} 500, 00 1,000,000 1,500,000

Short Tons

Figure2. Common sources of carboronoxide (CO) in GeorgjaNational Emission Inventory

In colder months, a few factors come together that can canserntations of ambient C@ befound

at higher levelghan the rest of the yeaCooler temperatures prevent complete combustion of fuels,
causing an increase in CO emissiot the same time, winter is subjected to rendrequent
atmospheric inversion layerdn standard conditions, the troposphere contains temperatures that
decrease with increasing altitude. An inversion layer can occur when a layer of warmer air traps cooler
air near the surface, disrupting the descending temperature gradient of thehieop@s preventing

the usual mixing that would occur in normal conditidDdaring this time the increasedCO emissions

can betrapped by the cap that is formed by the inversion layer, locking in CO emissions near the
earthés surface.

On August 12, 2011EPA finalized changes to the monitoring requirements for the carbon monoxide
(CO) monitoring network. According to these changes, EPA is requiring that a CO monitor be
collocated with anitrogen dioxide (NO,) nearroad monitor in urban areas with popidas of one

million or more. EPA specified that in areas with 2.5 million or more, the CO monitors should be
operational by January 1, 2015 (Federal Register: Vol. 76, No. 169, Page 54293, 08/31/11). For the
State of Georgia, this monitoring requirementwdobe one CO monitor located in tAdantaSandy
SpringsRoswellMSA, collocated with the N©nearroad monitor.
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GA EPD has three CO monitors collecting samples at the South DeKalb, Yorkville, and Georgia
Institute of TechnologyThe Georgia Institutefol echnologysite collocated with an N@nearroad

monitor, as required by EPA farrban areas with populations of 2.5 million or m@eorga 6 S c ur r €
CO monitoring network is shown Figure3.

o (CO Sites

Towns
Dade Catoosa Fannin B Rabun
Union
‘Whitfield ¢*Murray
Walker o
Gilmer
Chattooga Gordon Pickens o &
Dawson
Bartow Cherokee | Forsyth m
. Polk
Yorkville

: Barrow
Paulding Cobb et @
Ogleth
GA\Tech/NR Oconee ——
©| pexatp Walton Edgefield
Douglas .« Fulton |@  Reckdal v

layton, outh DeKalb

Taliaferro
Ty Newton Morgan ke
Heard Jasper 2
Spalding @
Jefferson

Meriwether Baldyin, Duike
i Monroe
v Bibb
Houston oy .
Bleckley Treutlen Candler
Effingham

H g
Randolph 2
t Tu

&

Figure3. Georgia carbon mmoxidemonitoringsites, MSAs shown as solid colofSA Tech NR began
sampling June 2014.
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HEALTH IMPACTS
Once CO is inhaled, it enters the blood stream, where it binds chemically to hemoglobin. Hemoglobin
is the compoent of blood that is responsible for carrying oxygen to the cells. When CO binds to
hemoglobin, it reduces the ability of hemoglobin to do its job, and in turn reduces the amount of
oxygen delivered throughout the body. The percentage of hemoglobiredffactCO depends on the
amount of air inhaled, the concentration of CO in air, and the length of exposure.

Negative health effects @O include weakening the contractions of the heart that reduces blood flow
to various parts of the body. In a healthysom, this effect significantly reduces the ability to perform
physical activities. In persons with chronic heart disease, this effect can threaten the overall quality of
life, because their systems may be unable to compensate for the decrease in o®ygeltuton is

also likely to cause such individuals to experience chest pain during activity. Adverse effects have also
been observed in individuals with heart conditions who are exposed to CO pollution in heavy freeway
traffic for one or more hours.

In addition, fetuses, young infants, pregnant women, elderly people, and individuals with anemia or
emphysema are likely to be more susceptible to the effects of CO. For these individuals, the effects are
more pronounced when exposure takes place at highdaitiocations, where oxygen concentration is
lower. CO can also affect mental functions, visual acuity, and the alertness of healthy individuals, even
at relatively low concentrations.

MEASUREMENT TECHNIQUES
CO is monitoredn a reaitime continuous sapter usingan EPA-approved referenceethod of non
dispersive infrared analysis.

ATTAINMENT DESIGNATION

Data collected from the continuous monitors are used to determine compliance with the Clean Air Act
(CAA) 8-hour and 1hour NAAQS for COFigure4 andFigure5s how how Geor gi ads
to the two NAAQS. InFigure4d, Geor gi a6és CO values have dropp:¢
well below the NAAQSIf the data showshat these criteria are met, then the area is considered to be

in attainment of the standard. All of Georgia is in attainment of both-tieeuBand 1hour standards

for carbon monoxide.

For additional summardata on carbon monoxidee Appendix A.
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CO Annual Maximum 1-hour

Average (ppm)
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OXIDES OF NITROGEN (NO, NO,, NO, and NOy)

GENERAL INFORMATION
Oxides of nitrogerexist in various forms in the atmosphéii@able 3). The most common is nitric
oxide (NO), but other forms such as nitrogen dioxide f\N@itric acid (HNQ) ard dinitrogen
pentoxide (NOs) are also presenEPA set the standard for N@ be an indicator for all forms of
nitrogen oxidesThe bulk of these compounds in the atmosphere are produced from high temperature
combustion and lightning. Nitrogen is a vetgble molecule and is essentially inert unless subjected to
extreme conditions. The oxides of nitrogen are less stable, however, and are key participants in
atmospheric chemistry, converting back and forth between numerous states under different sondition
Many of these reactions involve the conversion of oxygen atoms between their atgnand©@zone
(O3) forms. As such, oxides of nitrogen are studasgbrecursors of (and alternately-pyoducts of)
ozone formationWith the many forms of oxides oftnogen in the atmospherthey are sometimes
referred to using the generic terms N@ NGO,. Nitric acid (HNQ;) is the most oxidized form of
nitrogen in the atmosphere. This species is wsdkible and is removed from the atmosphere in the
form of acidicraindrops.

Table3. Common oxides of nitrogen species agiis

ABBREVIATION FuLL NAME | CREATION PROCESSES ELIMINATION PROCESSES
NO

Nitrous Result of ozone Reacts with ozone to foridO,
Oxide photochemistry and oxygen
High-temperature
combustion
NO; Nitrogen High-temperature Reacts with oxygen in strong su
Dioxide combustion to form ozone plus NO
Reaction of NO and ozon A@wshes outo
HNO; Nitric Acid NO; + H,0O fwshes out o
PAN Peroxyacetyll Oxidation of tydrocarbons Slow devolution to N@
Nitrate in sunlight
NOy Name for NO + NQ@
NOy Name for all atmospheric oxides of nitrogen

NO is changed to NOin very rapid atmospheric reactions. During daylight hours, ultraviolet (UV)
radiation from the sun breaks apBi®, into NO and free oxygen (O). The free oxygen atom (O) will
GrouREEEEUElOzone attach itself to m(_)le_cular oxygen ;(p:reat?ng_ an ozone
= (O3) molecule. This is the origin of the majority of ground
Formatlon\\ ! & level ozone. With the UV radiation breaking apart the
S ~\\= one NO2 and NOs, daytime levels are low. Then the
©2) & 03 concentrations rise rapidly overnight with the lack of UV
@9+ \VOC + NOx==p @ radiation. When the sun rises again in the morning, the
(Paints, Solvents, _ (Combustion or compounds are converted back to NO and ozZ6éigelre 6

Fuels, Vegetation)  Burning Processes) ) ) ) ’
‘ is a representationf the typical diurnal pattern of NO
| m m Refer tothe ozone section ariélgure 19 for a comparison

of the ozone diurnal pattern.
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Figure6. Typical diurnal pattern of nitrogen dioxide

Nitrogen dioxide (NQ is one of the important oxides of nitrogen. It is a light brown gas, and can be
an important component of urban haze, depending upon local sources. Nitrogen oxides usually enter
the air as the result of higemperature combustion pr@ses, such as those occurringniobile
sourcesandindustries(Figure 7). Fires, biogenics, and waste dispogsalduce substantial amounts of

NOx. NGO, is formed from the oxidation of nitric oxide (NO), which hagungent odor at high
concentrations and a bleach smell at lower concentrationsi\#®precursor to ozone formation and

can be oxidized to form nitric acid (HNJ) one of the compounds that contribute to acid rain. Nitrate
particles and N@can block tle transmission of light, reducing visibility.

Nitrogen Oxides Emissions by Source Sector
in Georgia (NEI 2014 w1}

Total Emizszions

Mabile pelag e
Fuel Combustion 70, =3
Indugtrial Proceszes 18,275
Fires 7.010
Eicgenics 15,4549
Mizc=llan sous 008
Saolwent ]
I ! ! !
4] 100,000 200,000 200,000

Shoart Tons

Figure7. Common sources of nitrogemides in Georgia

! https://www.epa.gov/aiemissionsinventories/airemissionssources
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Controlling @one formation in the southeasternitdd Statess driven bytargetingNOy reductions
due to the volatilerganic compoundbiogenics Therefore, Georgia has focused efforts on reducing
the emissions ohitrogen oxides particularly in the Atlantaozone nonattainment areaReduction
strategies includbothregulatory and nomnegulatory strategies.

Two Stae Rules were implemented in order to reduce Bissions across Georgltate Rule391-
3-1-.02(2)(ll) requires control®n fuel burning equipmenlimiting NOx emissions in the Atlanta 13
county nonattainment area plus 12 other surrounding couatiesis effective mly May through
SeptemberAll affected units were required to comphyith this state rule effective October 7, 1999.
Then n 2007, Statdkule 3913-1-.02(2)(ssswas added. This ia multipollutantcontrol for electric
utility steam genetang units, which affects the I8ounty Atlanta nonattainment areas plus
surrounding countiesThis rulerequires coal fired power plagtb install Selective Catalytic Reduction
(SCR) and Flue Gas Desulfurization (FG&ntrols to reduce three criterialljppants, PM, NQ, and
SO, and has hadblling start datedetween 2008 and 201Bigure8 shows how NQ concentrations
have declined as these controls have been implemented at various industries in the Atlanta area.

80 Rule 3913-1.02(2)(Ill) implemented
70 /AN
\ Rule391-3-1-.02(2)(sss) implemented

X

|

0, oot
AN
<7/ “

10

B e S

0 } } } }

> H 0 N OO DN
97 P’ O D P PN QNS \

= South DeKalb Y Orkville Conyers

Figure8. Implementation of NQControls

School bus retrofitting, truck stop electrification, and locomotive conversions are vbiggary
programghat are being used to reduce emissions. School bus retrofitting focuses on oldebssbool

that are being fitted with an emission control device to reduce emittedAN§pecific type of retrofit
known as selective catalytic reduction (SCR) reduces output by converting nitrogen oxides to
molecular nitrogen and oxygeith exhaust streamSCR systems are enhanced by using a low sulfur
fuel. The amount of sulfur in diesel was recently reduced by 97 percent, creating low sulfur fuel. As
sulfur tends to hamper exhawsintrol devices, the introduction of low sulfur fuel has allowed
retrofitting to be an effective means of reducing emissions.

Truck stop electrification (TRE) reduces idling by diesel powered commercial trucks. Truck drivers are
typically required to rest 8 hours for every 10 hours of travel time. During this resting permel, die
engines are idled as a means to power their air conditioning and heating systems. TRE eliminates this
diesel dependence by providing an electrical system that charges-paiteased appliances including
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air conditioning, heating, and other electrod@vices. In addition, cool or warm air is pumped into the
trucks via a hose hookup at the truck stops as another method of cutting down on idling and emissions
All of this reduces oxides of nitrogen that would be produced by unnecessary idling.

Locomotive conversions reduce emissions by replacing old single diesel engines used by switch
locomotives with smaller, more efficient modular diesel engines. Switch locomotives, or switchers,
assemble and disassemble trains at rail yards. When they are nobm tety idle on the rails until
another train comes along. The new engines, Kr
two or more smaller engines that can combine to equal the strength of the older engines to pull the
maximum load. They cafunction individually, or with less horsepower, to handle less demanding
loads, while cutting down on the fuel needed to perform the task. Thesedowéng offroad diesel
engines also feature an automatic engine start/stop technology to reduceldimgot in use.

HEALTH IMPACTS
Exposure to high levels of NGor short durations (less than three hours) aggravaterespiratory
diseasesAsthma sufferers, in particular, are sensitive to,NEXxposure to high levels dfiO, for
longer durations magause an increased susceptibility of respiratory infections and the development of
asthma.

MEASUREMENT TECHNIQUES
Oxides of nitrogen, particularly NO are monitored using specialized analyz#vat continuously
measure the concentration of oxides ofagén in ambient awvith the ozongphase chemiluminescent
method

ATTAINMENT DESIGNATION
NO, is an indicator for the larger group of nitrogen oxides, andrigégsilated under the NAAQ&A
EPD monitors other oxides of nitrogen as precursors of o2d@e monitoring is required in urban
areas with populations greater than 1,000,d0@ AtlantaSandy Spring&RRoswell MSA is the only
urban area in Georgia that meets that population requirenmeg015, the AtlantaSandy Springs
Roswell MSA had five NO, sites collecting data They are located at the South DeKalb, Conyers,
DMRC, GA Tech,and Yorkville sitesFigure9 shows he complete oxides of nitrogen monitoring
network, including NQand NG monitoring locations
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Data collected fronthesemonitorsis used to determine compliance with the NAAQS for,N®igure
10 showsGeor gi aods a n noucarcentratiore rfrang @000Nt® 201 Annual average
concentrations are well below the standard obpi3
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Figurel0. Nitrogen dioxide annual averages compared t@timialstandard

The level for tre 1-hour standard is 100 parts per billion. For this standard, EPA is interested in
monitoring nearroad concentrations and the effects of traffic emissions. GA &#Pates two near
road sitesGeorgia Tecmearroadsite and theDMRC site.Figure 11l indicates thathite hour design
valuesare well below the 100 ppb standa8ince the design value is a thygmar average, this figure
includes the sites where N@ata has been collected for over threarg.For additional summary data

on this topic see Appendix A.
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Figurell. Nitrogen dioxide ihour design aluescompared to th&-hourstandard

With a complete year of Nfdlataatthe neatroad site at DMRC and Georgia Techdaily average of

the hourly datavas compared to the other N€ites.The following graphshows this comparison. The
two sites that are on the outskirts of tigantaSandy Spring&RRoswellMSA (Conyers and Yorkville,
shown in pink and purple) show thenlest daily averages, while the three sites within the city have
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Section: Chemical Monitoring Activities

higher averages. The two neaad sites (shown in green and brown) display the kigtaily

averages

An interesting observation the comparison between tBeuth DeKalb sitéshown in ltue), which is
about580 metersfrom the interstateand the DMRC sit¢shown in brown)which is about 38 meters

from the interstateThese two sites are approximately one mile apart, and one reason the DMRC site
was chosen as a neaad site is to be #to make comparisons between these sites. Both sites seem

to track each othemith the South DeKalb site collectindpaut 5 ppb less in concentratitiman the
DMRC site which iscloser tothe interstate.

Another noteworthy patterms that the Saturdagind Sunday hourly average concentrations appear to

be lower than the weekday concentratidifss could be attributed to less vehicular traffeveling on
the nearby interstate®n the weekendsnladdition, he cyclicaldiurnal pattern as discussed iRigure
6, is apparent in this graph.
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Figurel2 2015Day of the veekaveragehourly NG, concentrations

Figure 13 is a visualizationof degeasing NQ levels (higher levels shown with darker red) in the
Atlanta area and the northern part of the stakere was a 42% decrease in Né&@tween the 2005
2007 to 2002011 timeframesThis image wasproduced using data gathered BASA's Aura
satelite equipped with an Ozone Monitoring Instrument (OMI)

http://www.nasa.gov/content/goddard/neasaimageshighlight-us-air-quality-improvementt. U7095vidXpX
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Figurel3. Satellite data show that Atlanta has seen decrease in nitrogen dioxide between-the 2005
2007 (left) and 2002011 (right) periods.
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SULFUR DIOXIDE (SO,)

GENERAL INFORMATION

Sulfur dioxide (SQ) is a colorless reactive gas that is formed by burning sotiotaining material,
such as coabr diesel fuel or by processing sulftgontainingclays Most SQ emissiors in Georgia

come from electric generatioand large industrial boilerdFigure 14). It can be oxidized in the
atmosphere into sulfuric aci@ulfur is oxidized to form S@during combuson. SG, then can react
with other pollutants to form aerosplghich aresolid or liquid particles in a ga# liquid form, SQ

may be found in clouds, fog, rain, aerosol particles, and in surface liquid films on these particles. Both
SO, and NQ are precursors to the formation of acid rain that lead to acidic depdsBionis also a
precursor for sulfate particlesvhich make up some of particulate mattegure 14 showscommon

SO; sources. These figurese based oB P A 6 ANRIO 1

Sulfur Dioxide Emissions by Source Sector
in Georgia (NEI 2014 1)

Total Emizsions
Fue Combustion o0 207
Industrial Proceszes 0753
Fires 4,773
Mobile 3,400
Mizcallan eous fu =]
Solvent v]
I T T T T T
4] 20,000 40,000 G0,000 20,000 100,000

Short Tonsz

Figurel4. Common sorces of sulfur axide (SQ) in Georgia

Figurel5 compares the concentratiooissulfur dioxide from20052007 and2011-2014in Georgiaon
a scale of 0 to 1 in Dobsamits (DUY. These maps were created by NAS#ing satellite data and
depict muti-year averages of sulfur dioxide concentrations over the easteted$tates According
to analyses of satellite data, levels of sulfur dioxide have dropped by about 80 percent between 2005

and2014.

% Acid deposition causetamage to forests, manade structures, and streams and lakes, which can be deadly for aquatic

wildlife.
“ADobsonunitim measurement of density of a gas i

n

a

col umn
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Figurel5. Statewide S@Concentration Comparison from 2005 to 2014

Efforts have beemmade to decrease S@oncentrations in Georgia. One such effort has been
implementing State Rul@91-3-1-.02(2)(sss)In 2007, this StatRulewas addedwhich affects the 1-3
county Atlanta nonattainment areas plus surrounding courflds isa multipollutant control for
electric utility steam generating units.réquires coal fired power plato install controls to reduce
three criteria pollutants, PM, NQand SQ, and has hadolling start datebetween 2008 and 2014
These controls are calléselective Catalytic Reduction (SCR) and Flue Gas Desulfurization (FGD
Figure 16 shows the decrease in $€boncentrations as these controls have been implemented at
various industries across the state.
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Figurel6. Implementation of S@Controls
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HEALTH IMPACTS
Exposure to S@can cause impairment of respiratory function, aggravation of existing respiratory
disease (especially bronchitis), and a decrease in the ability of the lungs to clear foreign garticles.
can also increase mortality, especially if elevated levels of particulate matter (PM) are present.
Individuals with hyperactive airways, cardiovascular disease, and asthma are most sensitive to the
effects of SQ In addition, elderly people and chidlr are also likely to be sensitive tiois air
pollutant

The effects of shotterm peak exposures to $@ave been evaluated in controlled human exposure
studies. These studies show that, §Enerally increases airway resistance in the lungs, and cae cau
significant constriction of air passages in sensitive asthmatics. These impacts have been observed i
subjects engaged in moderate to heavy exercise while exposed to relatively high peak concentrations
These changes in lung function are accompanigeebgeptible symptoms such as wheezing, shortness

of breath, and coughing in these sensitive groups.

The presence of particle pollution appears to aggravate the impact pbf@on. Several studies of
chronic effects have found that people living inaa with high particulate matter and S€vels have

a higher incidence of respiratory illnesses and symptoms than people living in areas without such a
combination of pollutants.

MEASUREMENT TECHNIQUES
Sulfur dioxide is measured in the ambient air usoagtinuous samplers with pulsed ultraviolet
fluorescence techniquéigure 18 shows the locations of the Georgia ;SS@onitoring stations for
2015.

ATTAINMENT DESIGNATION
EPA strengthened tHeO, primary National Anbient Air Quality Standard (NAAQSHh 2010 and has
developed a 4hase process for designations Ref er t o E Poh Gl S® daftao r ma
requiremers rule for detaild. All the SO, desigr values for 2012015 were below the-fiour
standard, with theighest design value occurring at the Savannah L&A site (70 pipdr).additional
SO, summary dataee Appendix A.

® https://www.epL.gov/so2pollution/final-datarequirementsule-2010-1-hour-sulfur-dioxide-so2primary-nationat
ambient
® Threeyear average of the 9percentile of annual daily maximurhbur averages
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OZONE (O5)

GENERAL INFORMATION
Ground level aone formation occurs tbugh a complex series photochemicaleactions that take
place in the presence of stigpsunlight Since the reactions must take place in the presence of sunlight,
ozone concentrations have a strong diurnal patezourring daily and in daylight hourdyigure 19
shows this typical diurnal patteaf ozone concentration throughout the day

0.1
/N

0.06 / \
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Figurel19. Typical urban ihour @onediurnal mttern

Ozone Concentration (ppm

For these photochemical reactions to take place, certain components, or precursors, must be available
The precursorsto ozane are oxides of nitrogen (N andphotochemicallyreactivevolatile organic
compoundqVOCSs) (Figure 20). Common sources of NOnclude combustion processes frofossil
fuel-fired utilities, mobile sourceand irdustial processesExamples of thenost commorreactive
VOCs that contribute to ozone formation are: hydrocarbons found in automobile exhaust (benzene,
propane, toluene); vapors from cleaning solvents (toluene); and biogenic emigsionglants
(isoprere).

otei/ of Jamie Smith)
Figure20. Ozone formation cess

" For a more complete discussion on ozone precursors see tresdtion and the PAMS section of this report.
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Sources of VOCs in Georgia are shownkigure 21. In Georgia, biogenic emissiose themost
commonsourceof volatile organic compoundd his figure is taken from the latest emissions report
from EPA, based on 2@ data.
Volatile Organic Compouncls Emissions by Source Sector
in Georgia (NEI 214 1)

Total Emizzions
Bicgenics 1778, 2564
Mobile 123,01
Galwent 24,050
Mizcellan sous 4,525
Fires 3EAR
Indugtrial Proceszes 1,239
Fuel Tombustion 5973
I ! ! ! !
4] 500,000 1,000,000 1,500,000 2,000,000

Short Tons

Figure21. Common sources &fOCsin Georgia in 204

Ozone is a colorless gas; however, when mixed with particlesthed pollutants, such as NQhe
atmospheric reaction forms a brownish, pungaddr. This type of pollution first gained attention in
the 1940's in Los Angeles as photochemical "s
other cities.

As staed previously ozone is formed when its precursors come together in the presence of strong
sunlight. The reaction only occurs when both precursors are present, and the reaction itself consume:
the precursors as it produces ozone. The amount of ozonecpdhcassuming sufficient sunlight, is
controlled by what i's known as the Alimiting
terms of household bakin@necan only bake cookies until any one of the ingredientgpone If the

flour is gone it doesnot matter how much milk and sugtrere i$ no more cookies can be made
without more flour. In the same way, ozone production can only occur until the process has consumed
all of any one of the requiradgredientsVegetation naturally emits larggiantities of hydrocarbons

and Georgia has a lot of vegetati@®@ince there will always be strong sunshine in the summer, and
there will always be oxygen, thmost effective way to control ozone productiam Georgiais to

reduce emissions of oxides afrngen.

A final difference between ozone and the other pollutants is that ozone is sometimes goodigihile
levels ofground level ozone is considerpdtentially hazardous to your heattie ozone in the upper
atmosphere, approximately-P2 milesabve t he earthodés surface, pr ot
harmful ultraviolet (UV) rays. This ozone is gradually being depleted due tenmade products called

ozone depleting chemicals, including chlowofiocarbons (CF§}, which when released natllya

migrate to the upper atmosphelethe upper atmosphere, CFCs break down due to the intensity of the
sundéds UV rays, releasing chlorine and bromine
Scientists say that one chlorine atom can degtr as many as 100, 000 dAgoo
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destruction of this ozone may | ead to more h
causing increased skin cancer rates. This reduction in the protection provided by ozone in the upper
atmosper e i s usually referred to as the Aozone he

With the exception of the South DeKalb site, ozone in Georgia, unlike other pollutants previously
di scussed, i's only monitored durOctobgr), dctorlingficcs u mn
EPAG6s 40 Code of Feder al Regul ations Part 58 n
high levels of ground level ozone during the summer months. High ozone levels can also be seen in
rural and mountainous areas. Thli®ften caused by ozone and/or its precursors being transported by
wind and temperaturdriven air movemerfor many hundreds of miles.

As part of the Clean Air Status and Trends Network (CASTNET), EPA established a mgrsttain
Georgia in 1988. Téan CASTNET site is part of a national air quality monitoring netwmrkin place
to assesdong-term trends in atmospheric deposition and ecological effects of air pollut@nés.
CASTNET site is one of 85 regional sites acnesal areas ofthe United Sdtes and Canadaeasuring
nitrogen, sulfur, and ozone concentrations, and deposition of sulfur and nittogenthe South
DeKalb ozone monitor, the CASTNET ozone monitor also collects datagead.

In 2015, the GA EPD monitored ground level ozone &0 sites throughout the statsnd the EPA
collected datatehe CASTNET sitéFigure22).
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HEALTH IMPACTS
Ozone and other photochemical oxidants such as peroxyacetyl nitrate (PAN) and aldehydes are
associated with adverse health effects in humans. Peroxyacetyl nitrate and aldehydes cause irritatiot
that is characteristic of photochemical polluti@zone has a greater impact on the respiratory system,
where it irritates the mucous membranes of the nose, throat, and airways. Ninety percent of the ozone
inhaled into the lungs is never exhaled. Symptoms associated with exposure include coughinghest pa
and throat irritation. Ozone can also increase susceptibility to respiratory infections. In addition, ozone
impairs normal functioning of the lungs and reduces the ability to perform physical exercise. Recent
studies also suggest that even at lowernezooncentrations some healthy individuals engaged in
moderate exercise for six to eight hours may experience symptoms. All of these effects are more
severe in individuals with sensitive respiratory systems, and studies show that moderate levels may
impair the ability of individuals with asthma or respiratory disease ta@a@ normal daily activities.
Repeated exposure may capsemanent scarring of lung tissue

MEASUREMENT TECHNIQUES
Geor gi aamlyzerzcomireiously measure the concentratiazohe in ambient air using the
ultraviolet photometric method.

ATTAINMENT DESIGNATION
Ozone monitoring has been in place in the Atlanta area #18d®7006 .sSThe 19 0 dedwork consisted
of two monitors located in DeKalb and Rockdale Counties. CurreghéhyAtlantaSandy Springs
RoswellMSA ozone network includeggnmonitors located in ten counties.

On March 27, 2008 the ozone primary standard level was lowered to 0.075 ppm fohdhbe 8
averaging time, fourth maximum value, averaged over three yeageral Register, Vo3, No. 6Q
page 1643p With theimplementation of th008 groundevel ozone standard, thmunday of the
Atlanta nonattainment areia defined as a 15county area(Figure 23). The Atlanta areais now
attaining this standard and EPD has submitted a redesignation request to EPA.
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Efforts to control ozone formatiohave led to lower and lower ozone concentratidiigufe 24 and
Figure25) in Georgia. With the 2023015 ozone data, GA EPD has met the 2008 national ambient air
guality standard of 0.075 ppm for ozone. GA EPD has submitted to EPA a request for redesignation of
attainment of this 0.075 ppm standard for thec@Gnty Atlanta nonattainment area. A maintenance
plan to show how GA EPD proposes to maintain this level of okelmv the 2008 standard has been
submitted to EPA, and GA EPD is awaiting approvatomaintenance plan aritial redesignation to
attainment for the X8ounty Atlanta nonattainment ar€an October 1, 2015, EPA lowered the ozone
standard to 0.070 pginHowever, all the ozone data for 2015 was compared to the 2008 standard of
0.075 ppm for this report.

0.100
1997 Standard (0.080 ppm)
0.095 - W %
[ | L | F
5~ 0090 1—¢—3K 2008 Standard (0.075 ppm)
£& 0085 s ¥ 2 § X
58 CUTTX ¢ ¥ x % X% m
Ew 0.080 ¢ - s o
> E x x x A -~ 3 * s
ES o075 - e ¥ T
e + A A © a - ¥ s o ®
= 0.070—= ) | L 4 . = :—
58 oo6s m = E R f & A b A =
'g a8 v [ | A A [ | o e .
o
E”j g 0.060 .—"—
£ © 0.055 _—
20
I % 0-050 T T T T T T T T T T T T T 1
s - W *) X 6 o QO o 9 Q N v > X 5
<5 S S N S N N S N N > > h N
T 5 QI F I FE P FE YYD
> —
C -+~
2 § ® Macon-Forestry M Savannah-E. Pres. StA Summerville XAthens
Q5 X Kennesaw ®Evans +Newnan =Dawsonville
QO + South DeKalb ¢ Douglasville l Confederate Ave Brunswick
O Fort Mountain + Columbus-Airport Yorkville CASTNET*
Augusta X Conyers ® Gwinnett Tech McDonough
Leslie *Incomplete; 20112014
Figure24. Ozone design values for GA EPDO6s o0z

8 https://www.epa.gov/ozorgollution/2015revision- 2008 0zonenationatambientair-quality-standardsaagssupporting
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Figure 25 showsthe number of exceedance daysr yearin relationto the 0.075 ppm-8our ozone
standardredline) andthe old 0.08 ppm 8hourozonestandard (blue linelf he t er m dse X C e ¢
defined as a daily maximumi®ur averaggreater than the respective standard (0.075 or 0.085 ppm).
Therefore this does not indicate a violation of the standard, which is determined by usinghand 8
average of the fourth maximum daily value, averaged over three. ydasschart was produceoly
comparing measurement data against both ambient standardsfiglines comparesthe relative
strictness of each standard and shows ti@AtlantaSandy SpringgRoswellMSAG s ai r qual
changed over time. Despite a great deal of fluctuation, beecdursef the pasthirty years, there has

been a gradual reduction in the number of days exceeding either ozone standard. Even with the lowe
8-hour ozone standard, the data shows a decrease in the number of days with ozone exceedances f
the AtlantaSandy SpringRRoswellMSA. In 2015, the Atlanta-Sandy Spring&RRoswellMSA area had

a total of7 days thaexceededhe current (0.075 ppm)}Bour standard.

Per Year

Number of Ozone Exceedance Days

SO E 9N B 6
\) \} \] \) \) \ \Y \Y
O N L S P SN

o) A ) " ) \P)
S S NS ) ) O

A 9
SO
9 9

N
—o0—1997 Standard (0.085 ppm) =e=2008 Standard (0.075 ppm)

Figure25. Number ofozoneexceedancdays per garin relation to theurrent (red line) and former
(blue line) standards in thlantaSandy Spring&RRoswellMSA.

The AtlantaSandy SpringlRoswellMSA ozone monitas which exceeded the-Bour ozone standard
(0.075 ppm)in 2015 are mapped along with #&ble of themonthly breakdown of the exceedances
(Figure 26). Since the &our increment is calculated as a runnind®r timeframe, there are a
number of averages each d&f.the elevenozone sites collecting data in tAdantaSandy Springs
RoswellMSA, six sitesexperienced exceedanahging the2015 ozone season
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=k
=,

Troup

Site County May | June | July | August | Sept | Total L, Union \ﬁ/\}'\
Gwinnett Tech Gwinnett 0 0 0 2 0 2
South DeKalb Dekab | 0 | 0 | 0 1 o | 1 Total Ozone Exceedances |
Confederate Ave. Fulton 1 0 2 2 0 5
McDonough Henry 1 0 0 0 0 1 Wit
Conyers Rockdale 1 0 0 1 0 2 v Habers
CASTNET Pike 2 0 0 0 0 2
. Lumpkin
Gordon Y
Chattooga L Pickens
Dawson
,_\_LJ
al Bank
Floyd
Cherokee
sanow Forsyth
Jackson
P e B
bt}
Bk Gwinnett Tech
[ - Barrow 5
Paulding Cobb

Coweta

Confederate Ave

ouglas

Gwinnett

DeKalb

South DéeKalb

Rockdale

Fulton

Morg

Spalding

Meriwether

CASTNET

Pike
Lamar

Jones

Monroe

Upson

Figure26. The number of days each monitor haldd®ir averages above the 0.075 ppm ozone standard

in theAtlantaSandy SpringgRoswellMSA, including a table of the monthly breakdown of

exceedances.
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Figure 27 was taken fromE P AGisOu r Nat 4 Btatus sand ATrends througR01%H
(https://gispub.epa.gov/air/trendsreport/201@/)shows the foult maximum reading for the-Bour
ozone readings across the United St a20lbwereinGeor
the 0055-0.07ppm (light blue) and.070.085ppm @reer) ranges.

Ozone 8-hour Concentration

<=0.055 0.055 - 0.07 0.07 - 0.085 >0.085

Figure27. Ozone concentratis (ppm)for the U.S. in2015

GA EPD has implemented raumber of activities to aith controlling ozone formatiorOne way to

help control ozone formation is to reguldN®, emissions, which is discussed in the previGxsdes

of Nitrogensection.The vehicle emissions inspection programCherokee, Clayton, Cobb, Coweta,
DeKalb, Douglas, Fayette, Forsyth, Fulton, Gwinnett, Henry, Paulding, and Rockdalee€bealgs

control the precursors to ozone. Other activities include voluntary mobile emissidnstion
prograns. An example of a program to aid in controlling ozone formatie Georgia Commute
Options, sponsored by Georgia Department of Transportation, which reseandsuters for trying an
alternativefor driving alone to and from workin addition 6Smog Alertso6 are
unhealthy air quality forecastelor a more detailed discussion concerrigeprgia Commute Options

see the section in this r efRudhermorecitizens bade aicésg tor e a
forecast and nmtoring data on an as needed basis by accessingcthee PD6s Ambi ent
Monitoring website ahttp://amp.georgiaair.org/For additional o0zone summary data see Appendix A.
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LEAD (Pb)

GENERAL INFORMATION
In the past, the Clean Air Act required extensive lead monitonragder to detect the high levels of
airborne lead that resulted from the use of leaded gasoline. With thequttadfdeaded gasoline, lead
concentrations decreasedsstically by the late 180s Figure28was taken from EPA
AOur Nation&sathus @uodl iTt g n dingthishsignificagt llecrdaBefltbed s h
annual maximum thremonth lead averages across the United Statesi8@ through 2015.

Lead Air Quality, 1980 - 2015

(Annual Maximum 3-Month Average)
National Trend based on 8 Sites

Concentration. ug/m3
O = MW B @ - @ W

1980 to 2015 : 99% decrease in National Average

https://www.epa.gov/aitrends/leaerends
Figure28. Lead national average, 192015

Since then, the concentrations have hovered just aleteetionlevel Based on data f

Emission Sources fa2014, Georgiabs pri mar ycomes tommnabile sources e a d
(Figure 29). Other sources of lead emissions include industrial processes (metals processing, iron and
steel production)uel combustiorof solid waste, and leaakcid battery manufacturing.
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Lead Emissions by Source Sector
in Georga (NEI 2014 1)

Total Emizsions

Mabile 1

Indugtral Procezzes =}
Fuel Combustion =}
Mizc=llan sous 1
Salwent u}

Shart Tons

Figure29. Common sources oé&d in Georgia

The current criteria lead monitoring networksisownin Figure30. For summary datanocriteria lead
monitoring, see Appendix A. In addition to the criteria network sites, lead is also being monitored at
sites throughouthe stateas a trace metal in the Georgia Air Toxics Monitoring Network, the National
Air Toxics Trends Station (NATTSandwith PM, 5 speciation samplers. For additional summary data
concernindead collected as an Air Toxics traceta see Appendix D.
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Fannin

® [ ead Sites

ade Catoosa Towns Rt
Whitfield ¢*Murray Union
Walker
Gilmer
abersham)
Stephens
Chattooga G !
Pickens
D W
Bartow Cherokee ’« ?ﬁ

“ldi"g Cobb

Coweta

H
cad Spalding

-

Meriwether

Bibb
Talbot Crawford j
Taylor Twiggs
Peach

Muscogee

Columbus-Ft. Benning

i Bleckley
o C H
Columbiis-Cusseta " Effingham
hattahoocnee \roion M
S Macon
Russell Schley Pulaski 4
Dooly Dodge % ) :
Wheeler
Stewart -
Webster, Chatham
Wilcox
Crisp ).
s v
o dolph . Jeff Davis ! ’
Randolp! Tutner Ben Hill Appling 4
m Dougherty Coffee Bacon

Columbus-UP,

Seminole
Decatur Grady
Brooks Lowndes

Morgan ali aferro [ w
M Richmond
ﬂ Baldwin

i Washington

Baker
Berrien

Edgefield

Pierce

Brantley

iy

Figure30. Ge o r geadmongorirlg sitesMSAs shown as solid colars
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HEALTH IMPACTS
Exposure to lead occurs mainly through inhalation and ingestion of lead in food, water, soil, or dust.
Lead particles can fenter the environment through-eatrainment of dust from vehicle traffic,
construction activities, and agricultural activities. It@amulates in the blood, bones, and soft tissues.
Lead can adversely affect the kidneys, liver, nervous system, and other organs. Excessive exposure t
lead may cause neurological impairments, such as seizures, mental retardation, and behaviora
disorders.Even at low doses, lead exposure is associated with damage to the nervous systems of
fetuses and young children, resulting in learning deficits and lowered 1Q. Recent studies also show that
lead may be a factor in high blood pressure and subsequent iseaded Lead can also be deposited
on the leaves of plants, presenting a hazard to grazing animals. Lead deposition in soil puts children a
particular risk exposure since they commonly put hands, toys, and other items in their mouths, which
may come in cotact with leaecontaining dust and dirt.

MEASUREMENT TECHNIQUES
Since lead is a particulate, the measurement for ambient air lead concentrations is performed using ¢
manual methodcollecting a 24our total suspended particulate (100 microns or lessplsaon an
8 0 x 1 Oweighped fidberglass filter.

ATTAINMENT DESIGNATION
Compliance with the national primary and secondary ambient air quality standards for lead and its
compounds is determined based on the assumption that all lead is elemenkgjleadl shows how
Georgiabs | ead dat a -monthpwenagsandardfor2di®throughlZThen g t
last of the three months used for each average is indicated on the Tinaptwo monitors in the
Columbus GAAL MSA are located near a lead battery manufacturerhamd shown higher readings
compared to the other monitors in the Colum@#sAL MSA or the AtlantaSandy SpringRRoswell
MSA. For additionasummary data on this topgee Appendix A.

0.25
0.23 A
0.20

0.18

Standard (0.15 pg/)
0.15

0.13 P\

0:10 /
0.08
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A
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Lead 3-Month Rolling Average (ug/m3)

\QQQ\\\Q\w\f\,\%\ﬂag\v\v\v\a@p

\‘b @‘bﬁ %@Q \{b @‘bﬁ %QQ x‘b @‘bﬂ %‘ZJQ \‘b @‘bﬁ %‘ZJQ \‘b' @‘Zﬁ %QQ x‘fr@ @‘bﬁ %‘ZJQ
=== Columbus- Ft Benning == Columbus-UPS == Columbus-Cusseta ==—=DMRC

Figure31.Geor gi a6s | ead-2d0'2sign values, 2
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PARTICULATE MATTER

GENERAL INFORMATION
Particulate matter is a broad range of material that consists of solid particles, fine liquid droplets, or
condensed liquids absorbedtorsolid particles. Airborne particulates are not a single pollutant as
discussed for the other criteria pollutants, but rather a mixture of many different air pollutants. Primary
sources that emit particles include combustion, incineration, construntiaimg, metals smelting,
metal processing, and grinding. Other sources include motor vehicle exhaust, road dust, wind blown
soil, forest fires, open burning of vegetation for land clearing or waste removal, ocean spray, and
volcanic activity.

There arewo ways(primary and secondaryhat particulate matter is formed. Primary particulate is
emitted directly from a source, |l i ke a vehicl
deal of particulate matter is not directly emitted from suchcssu In fact, the vast majority of primary
air pollution is in the form of gases. Those gaseous air pollutants readily react in the atmosphere with
oxygen and with each other. While many of those reactions produce other gases, they frequently
produce paitles. Particles formed through this process are known as secorda
particulate matter. Examples of secondary particulates include:
1 Atmospheric sulfate particles, formed from the oxidation of gaseous SC
1 Atmospheric nitrate particles, such as ammoniumatdt formed from a
complex series of reactions that transform gaseous NO -
1 Atmospheric calcium nitrate or sodium nitrate particulates formed frog I
series of atmospheric reactions involving gaseous nitric acid ¢H di
reacting with sodium chloride/calciucarbonate. ’

Sincediesel combustion and vehicle exhaust are sources of particulate matter, efforts are being made
to reduce these emissions by retrofitting diesel engines and meleagerdiesel fuels available.
Retrofitting is defined as the addition ah emission control device designed to remove emissions
from an exhaust engine. Currently, school buses and diesel powered commercial trucks are being
retrofitted for emission reductiorOne method is a particulate trap, which essentially filters exhaust
from the engine. In some cases, as the particulate accumulates in the filter, the particulate is oxidizec
or burned off in order to regenerate the filter and reuse it. Regeneration is achieved by various
techniques that reduce the temperature necessarydiae accumulated particulate matter. Disposable
filters are also used when the particulate matter cannot be cleaned by oxidation. For information about
Geor gi a EP DO shttg/wewpadarpnogram.org/htnd/Retrofit.html

In additionto retrofitting alternativediesel fuels
are available thaemit less particulate matteas
well as other pollutast Ultra-low sulfur diesel
fuel is one fuel that emits lessulfur and
particulate mter. Biodiesel fuel emits less
particulate matter, carbon monoxjde
hydrocarbons, and air toxicsAlso, emulsified
diesel emits lessnitrogen oxides and particulate
matter

Particulate pollution may be categorized by size

90 M gmicrons) in dameter

since there are different hdalimpacts associated FINE BEACH SAND
with the different sizes. The Georgia Ambient Air
Monitoring Program currently monitors fohree Figure32. Comparison of particulate matter size to human h

mage courtesy of e U S EPA
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sizes of particles: PM (up to 10 microns in diameterdPM, s (up to 2.5 microns in diameteand
PMcoarse(PM1o minus PM ). All of these particles are very small in size. For examipigure 32
shows how approximately ten Rl particles can fit on a cross section of a human hair, and
approximately thirtyPM, s particles would fit on a cross section of a hair.

PM1o

Particulate matter (PM) less than or equal to 10 microns in diameter is defined a3 IRkdde particles

can be solid matter or liquid droplets from smoke, dust, fly ash, or condensing Yagocsin be
suspended in the air for long periods of time.Pképresents part of a broad class of chemically
diverse particles that range in size from molecular clusters of 0.005 microns in diameter to coarse
particles of 10 microns in diameter (for cpamison, an average human hair iS00 microns in
diameter, as shown in the previous figure). PM results from all types of combustion. Thelzsbdn
particles that result from incomplete burning of diesel fuel in buses, trucks, and caxsaeof

major sources of PM. Another important combustion source is the burning of wood in stoves and
fireplaces in residential settings. Also of concern are the sulfate and nitrate particles that are formed as
a byproduct of SQand NQ emissions, primarilyrom fossil fuetburning power plants and vehicular
exhaustsFigure33s hows Geor gi ab6s mo spis dustpithralna@ss0d,006slwm r ¢ e
tons attributed to this sourc&his data igaken from thedtest emissions report from ER#ased on

2014 data.

PM10 Emissions by Source Sector
in Georga (NEI 2014 1)

Total Emizzions

Dus=t 525,252
Fires 50,857
Agriculiure B0, 483
Mizc=llan eous =, E64
Mobile 15,220
Indugtrial Proceszes 16,674
Fuel Combustion 9785
Solvent &6
I ! ! ! ! ! !
4] 00000 200000 300000 400000 S00000 S0O000

Short Tons
Figure33. Common sources of Plin Georgia

HEALTH IMPACTS
The U.S. national ambient air quality standard was originally based on particles up3ar2érons in
size, termed'total suspended particles" (TSP). In 1987, EPA replaced TSP with an indicator that
includes only those particles smaller than 10 microns, termeg. PMese smaller particles cause
adverse health effects because of their ability to penetrate deeptientiangs. The observed human
health effects of PM include breathing and respiratory problems, aggravation of existing respiratory
and cardiovascular disease, alterations in the body's defense system against inhaled materials an
organisms, and damage tng tissue. Groups that appear to be most sensitive to the effects of PM
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include individuals with chronic lung or cardiovascular disease, individuals with influenza, asthmatics,
elderly people, and children.

MEASUREMENT TECHNIQUES
The Georgia PNy monitoiing network consists of two types of ERfsproved reference or equivalent
monitors. Both types of monitors are used to determine attainment with thesidard. The first
type is an integrated lowolume monitar that collectsa 24-hour samplethrough animpaction inlet
device that only allows particles with 10 microns or lessize to reach the filter medidhe second
type of PMo monitor that G\ EPD operates is a continuosta ray attenuatiomonitor, with aninlet
designed to cut out particlesdgr than 10 microns in size.

For a map of the PMnetwork, refer td-igure34.
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e PM10 Sites
B PM,,.. Sites
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Figure34. Ge oRMgoara &Moyasemonitoring $te map MSAs shown as solid colors
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Figure 35 shows

ATTAIN MENT DESIGNATION
how Georgia compares to theh@dir standard for P, whichis 150 pg/ni. The

standard allows one exceedance per,\@araged over a\ear periodtherefore this chart shows th

second highest

2hour average for each sitdll three samplers collected data well below the

standardFor additionaPM;o, summary data, see Appendix A.
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PM Coarse

PMcoarse OF PMioo s is describedas particulate matter (PM) less than 10 microns in diameter and
greater than 2.5 microna diameter The compositionof PMcoarseiS predominantly crustal matter
(from construction, demolition, mininggricultural activities, sea spragus) and organic materials
(from resuspension of biological material from soil surfaces and yo@dmposition and @urces can

vary greatly by regionRegional relative humidity can affect the level wéter present within the
particles and affect how uh dissolved gases or reactive species enter the lungs. The amount of water
within the PMarsematerialcan also affect size and particle deposition characteristics.

HEALTH IMPACTS
At this point, there is a limited amount of available data on healdttefbf PMyarsematerial.Studies
have shown that shet¢rm exposure thigh levels ofambientPMcoarseiS associated witlilecreased
lung function,increased hospital admissicias respiratorysystems, and possible premature death

MEASUREMENT TECHNI QUES
GA EPD measures PiseWith two beta attenuation particle monitors networked togeffrex.PM,
unit has a inlet that only allows particles of 10 microns or smaller in Sigkile the PM s unit has a
fivery Sharp Cut Cyclorie 0(VSCC)inlet allowing only particles of 2.5 microns in size or smaller
Each hourthe PM, samplermeasures the P)diconcentration, collects the BMconcentration from
thePM, s sampler and calculates the Riyb sconcentration.

ATTAINMENT DESIGNATION
There is no NAAQS f0 PMcoarse PMcoarse measurements are performed as part of the NCore
requirements at the South DeKalb site and began January 1,R@irke 37 displays ddy averages at
the South DeKalb site from 2011 through 20During the five year span, RMse.daily average
concentrations have been found primarily in th2OQug/m® range and have fallen by aboupg/m®
(shown by the black trend line). The peak £Medaily average concentrations occurred in the spring
and summer months. At this point, the highest concentration collected /8@ in July 2014.
However, in the following figure, the scale is smaller to show a more detailed view.
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Figure37. Pl\/lcoarsedaily averages at the SoutteRalb site, 2012015

For a map that i ncl udes tohs@emonitay, aedet toFogare 34 ih theGe o r ¢
previous section.

® https://www.ncbi.nlm.nih.gov/pubmed/16055881
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PMs s

The U.S. EPA defines 2.5 particulate matter as solid particleboamnd droplets present in the air that

are less than or equal to 2.5 microns in diameter. These particles and droplets are invisible to the nake:
eye. However, collectively, they may appear as alifaghaze or clouds and are often referred to as

i f i paiakes.

Fine particles are produced by various sources, inclufireg, industrial combustion, residential
combustion, and vehicle exhaustigure 38). However, fine particles are also formed when
combustion gses are chemically transformed. Fine particles can soil and accelerate the deterioration of
manmade materials. In addition, fine particles impair visibility and are an important contributor to
haze, particularly in humid conditions. The visibility effdst roughly doubled at 85% relative
humidity as compared to humidity under 60% (U.S. EPA, 20 B&).s ed on data fro
Emission Sources for 24, Georgi ads pr jsmmissigns isdost with ever 84000 P M
shorttons attributed to this ession source. This information is displayedrigure38.

Considerable effort is being undertaken to analyze the chemical composition of fine pdrtities (
so that pollution control efforts can be focused aneaswhich create the greatest hazard reductions.
Therefore, Georgi@urrently monitors 53 particle species includigoid, sulfate, lead, arsenic, and
silicon. This speciation data is discussed further irPtkes Speciation section.

PM2.5 Emissions by Source Sector
in Georgia (NEI 2014 1)
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Figure38. Common surces ofPM, sin Georgia

HEALTH IMPACTS
Fine particles can penetrate into the sensitive regions of the respiratory tract, which make them a healtt
concern. Recently published community health studies indicate that cagmifrespiratory and
cardiovascularelated problems are associated with exposure to fine particle levels below the existing
particulate matter standards. In addition, fine particles are likely to cause the most serious health
effects, which include premate death, hospital admissions from respiratory causes, and increased
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respiratory problems. Longrm exposure to particulate matter may increase the rate of respiratory and
cardiovascular illnesses and reduce the life span of an individual. Some dasaggssts that fine
particles can pass through lung tissues and enter the bloodstream. Therefore, children, the elderly, an:
individuals with cardiovascular disease or lung diseases such as emphysema and asthma are especia
vulnerable.

MEASUREMENT TEC HNIQUES
PM, s mass concentrations are measured with two types of metimbelgrated and continuou$he
integrated sampiedofficial reference method requires thangples are collected on Teflon filtei
24 hours using aspecialized particle size gmg deviceto collectonly particles 2.5 microns in size
and smaller. The reference method filters are used for attainment determin&hensontinuous
methodconsists oftwo types of instrumentne type GA EPD uses is theta attenuation method
with theinlet designed to cut out particles larger tl2aBmicrons in sizeCurrently, GA EPD has two
BAM samplers running aSederal Equivalent MethadFEM) samples that can be used for attainment
designations in Georgianeat the South DeKalb sitendoneat the Albany siteAt the other locations
where QA EPD samples Pl on a continuous basis, thi@pered element oscillating microbalance
(TEOM) methodis used As configured in the Georgiambient airmonitoring networkthe TEOM
analyzersare not apmwved as reference or equivalent methadd the data collected from these
samplers cannot be used for making attainment decisions relative to the NAAQS.

Both types oPM, s continuoussamplers are used to suppibwe development of air quality modelsdn
forecasts, including the Air Quality Index (AQIxnd provide the public with information about
pollutant concentrations in real time. Continuous;RBMlata is reported every hquat fifteen minutes

after the end of each houlg n Geor gi ads Ohitoting evelt pagA ilacatedV at
http://amp.georgiaair.org/The immediate availability of this data allows the public to make informed
decisions regarding their outdoor activiti€ésgure39s hows t he | ocat js&RM of |
monitors and-igure40 shows the location of PM continuous and speciation monitors.
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e PM, 5 Continuous Sites
B PM, s Speciation Sites

Rosssgille

Fannin
Dade Catoosa Rabun

‘Whitfield +*Murray Union
Walker

Yorkville

Edgefield

Taliaferro /| %
Richmond

Meriwether e Baldwin E o
Monroe
Upson Bibb Wilkinson Washington ?
Haris Macon-Allied acon-Forestry

Johnson

Talbot Crawford

Columbus-Airport

.llhcugu:

Columbus-Cusseta
Russell

Twiggs

Taylor

Warner Robins

Bleckley

=

Houston

Mitchell

Decatur

Figure4d0. G e oRMygsicantingous ané®M, s Speciation ronitoringsites, MSAs shown as solid
colors

48
Georgia Department of Natural Resources
Environmental Protection Division



2015 Georgia Ambient Air Surveillance Report Section: Chemical Monitoring Activities

Efforts have been made to decrease;Pkbncentrations in Georgia. One sucliodf has been
implementing State Rule 381-.02(2)(sss). In 2007, this State Rule was added, which affectsthe 13
county Atlanta nonattainment areas plus surrounding counties. This is apolluitant control for
electric utility steam generating unité.requires coal fired power plants to install controls to reduce
three criteria pollutants, PM, NOx, and $@nd has had rolling start dates between 2008 and 2014.
These controls are called Selective Catalytic Reduction (SCR) and Flue Gas Desulfufizany).

Figure 41 shows the decrease in RMconcentrations as these controls have been implemented at
various industries across the state.
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Figure4l. Implementation of PM Controls

Another undertaking for GA EPD involves reducing emissions from locomotiRedroads play a

critical role in making freight movement efficient and clean. The use of railroads for shipping has a
lower overall impact on air quality compared to moving eqeivatons of cargo by trucks. However,

older locomotives typically found in rail yards can adversely impact local air quality. Recent air quality
and health evaluation studies indicate that railroad emissions are major contributors to both ozone anc
PM, s concentrations in polluted urban areas. For example, the Fire Station #8 monitoring site, located
near a rail yard, had historically high Rbtoncentrationsdisplayed in purple ifFigure 41). PM, 5
speciation (explained in dekam the following section) waased to determine that the nearby rail yard

was an important source dir pollution impacting this site. As shown iRigure 41, PM;s
concentrationsat the Fire Station #8 siteavedecreased sigicantly since 2000.

GA EPD is partnering with the rail industry to reduce local impacts through modernization efforts.
Through incentive programsiGA EPD is encouraging local rail industries to convert older
locomotives. New locomotive technology is ma@#icient, cleaner and reduces emissions and fuel
consumption.Some methods being implemented to increase engine efficiency inchaydinider
strategies like better fuel injection timing, better rings, and oil separators to keep oil from volatilizing.
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Exhaust gas recirculation (EGR) is also being implemented in some engines ag eaid€lons
reduction technique.

Anot her method is the conversion of |l ocomoti v
60 Mot-Slewrgd set r e f e r gits thad operatecin tdndedhloenMmthar bamotive is
equipped with a diesel engine and main generator that provides electric power for traction motors in
both units.The Slug does not have a diesel engine and cannot operate without the Mother. The
MotherS|1 ug coupling all ows the Motherobés excess e
providing significant fuel savings compared to using two diesel locomotagesvell as producing

fewer emissionsThus far 22 locomotives have been converteMtwherSlug sets in Georgjavith

several more Mothe®8lug sets and conversions to clean locomotives to be completed by the end of
2017.

In addition to converting locomotives, some industries are also installing electric plugin stations. The
primary objetive is to use these systems during the winter to allow the engines to shut down while
keeping the cooling water from freezing. The plugins will allow the diesel engine to be shut down
when temperatures drop below freezing and still keep the cooling water.

ATTAINMENT DESIGNATION
For an area to be in attainmenttb& annual ambient air PM standard, the thregear average of the
annual averageconcerrations has to be less than or equal to 12.0 figithe secondanannual
standards 15.0 pg/ni. In addition, the 24our primary and secondary standard requires that the three
year average of the ercentile of the 2dour concentraticsbe less than or equal 85 micrograms
per cubic meter.

Figure42 shows the threeyear averages of 9%ercentile ofPM, s 24-hour data compared to the-24
hour standard of 35 pgfinThe 2007 data was affected by ®weat Farm/Big Turnaround/Bugaboo
Fire in the Okefenokee Swampo show the complete data set that was caltecthe 2007 data
includes the exceptional event data that was taken out for regulatory purposes. Thergigueg 42,

the threeyear average calculations including the 2007 data are not a regulatory compatise 24

hour standardn addition, another wildfire took place in the Okefenokee Swamp (Honey Prairie Fire)
in the summer of 2011. A few of the sites were affected by éimd the upswing with 2011 data,
especially at the Savannakercer site (showiin green) is due to thi©verall, he 98" percentile of
24-hour average concentratioslsow a generalownward trendand all ofthe 20B-2015 averagesire

well below the 24hour standardThe Georgia Techearroad PM smonitor was added to the network

at the beginning of 2015; however, since one year of data is collected at this point, the next two graphs
do not include data from this site, as these graphs show averages of three years.
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Figure42. Comparison of the thregearaveragef the 98" percentile of PMs 24-hour data to the 24
hour standardncludes all data from 2007 that was excluded for exceptional events

Figure 43 shows a comparison of thrgear averages of annueM, s data to the annual standarf
12.0 pg/n®. This graphalso ncludes thePM, s exceptional event data for 2007 to show the complete
data set that was collected. Thereforeigure43the annual averages are aategulatory comparison

to the standardlhere is aroverall continual decreasing trend in the anni&, s datasince the 202
2004 design value yeafor the 203-2015 design valuesthe lowest was 8.ug/m® at the Brunswick
site (shown in &al) and he highestwas 10.5 pg/m® at the Fire Station #8ite (shown irpurple). For
additionalPM, s summary data, see Appendix A.
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Figure43. Comparison of th€M, s threeyear annual\eragego the annual standarohcludes all data
for 2007 that was exeded for exceptional events

Designations forte PMsa n n u a | standard require three year
designations fothe 1997 annual standaravere determinedDecember 172004. Based on the three
years of data (2002003), ERA officially declared several areas of Georgia in nonattainment of the
1997 annual standardlhese wBnattainment areas includsdveral areas throughout Georgidalker

and Catoos&ounties, which are a part of the metro Chattanooga nonattainmentasesdesignated

as attainment on December 19, 20Adl. of Bibb County and portions of Monroe Countyere
included in the Macon nonattainment aréait redesignated attainment on May 13, 20EKyd
County itselfiwasdeclared a nonattainment arad redesigated on May 14, 201&inally, the metro
Atlanta nonattainment are@asalso declare@ nonattainment area and was redesignated as attainment
on February 24,201dh e boundar i ésrPM;fanba standpid achattainment areas

the 1997 PMs annual standardre shown inFigure 44. All areas of Georgia were designated
unclassifiable/attainment for the 2006-2dur PM sstandard based on 20@907 data.
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Figure44. Map ofG e o r ganatéirsnenareador PM, s

Currently all areas are designated unclassifiable/attainment for the 2012 annydétBiMiard. EPA
designated all but 22 counties as unclassifiable/attainment based en22@B1monitoring data and
deferred designations on 22 counties on January 15, 2014[80 FR 2206]. EPA designated 8 of the
deferred counties as unclassifiable/attainment on March 31, 2015 based 202@1Ronitoring data.
ptember 6, 2016
t(Pea i inGe gr)

The remaining 14 deferred counties were designated unclagsiditiainment on Se
[ 81 FR 61136]. EPA & l2612 Anoual PMsNAtAEQDS
Section 81.311 of the Feder al Regi st
column for Greene Countyn September 22, 2016 [81 FR 65R89

Figure 45, taken from EPA swebsitei Ou r Nat ii Gtatdss andATrends througk01o
concentrations
across thdéJnited Statesn 2015 This figure show$h o w G e o r ,gdorecénsatioRsMompare with
the other st at eanduaRMVgaverge tancertrations Georgiaramged fromb-12

(https://gispub.epa.gov/air/trendsreport/2018ows(a) PM, s annual andb) 24-hour

pg/m® while the24-hour average conceationsranged froml2-354 pg/m°.

er
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a.

PM- 5 Annual Concentration

12-354 354-554

Figure45. (a)PM, s average annua@oncentations(ug/m°) and (b) average 2dour concentrations
(ug/m®) across the United Stat#s2015
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PM, s SPECIATION

As required by the ational PM, 5 speciation program (40 CFR 58pA EPD monitors the mass
concentration of fine particulate matter (in micrograms per cubic meter of air) along with the chemical
composition of those particles. Attempts to control the concentration of fineybai®i matter are
considereda national priority. Therefore, regulations intended to reduce levels of fine particulate
matter are now being implemented on a widespread basis. The desired reduction of fine particulate
matter concentrations is expected todarce benefits in human health and assist in the improvement of
visibility by reducing the presence of haze.

It is known that particulate matter has varying health effects dependitigew size and chemical
composition. The particles that compose firggtigulate matter are not uniform. While they are all
smaller than 2.5 microns in diameter, st@esvary. Some fine particles are emitted into the air
directly from engine exhaust, fossil fuel combustion, unpaved roads, and the tilling of fieldsaothers
formed in the atmosphere through reactions between gaseous pollutants. Each individual particle,
regardless of its source, has a distinct chemical composition. The overall composition of all particles
that make up the fine particulate matter in a givelume of air may also vary, depending on local
sources and a variety of other factors. Within the makef the particulate matter, some chemicals

are more toxic than others. There has been some disagreement on whether the quantity or toxicity o
fine particulate matteis most responsible for health concerfikis reinforces the need to monitor and
analyze both the species of particulate matter and weight of the species.

Georgia currently monitors fiftthree species, which include gold, sulfate, leadenic, and silicon.
However, there are only approximately six chemicals that are detected frequently. Of these, sulfate anc
organic carbon are detected in the highest concentrations, with magnitudes of up to five to nine times
greater than the other noajspeciesFigure 46 illustrates the average concentrations of these six
chemicals from 2003to26. The chemi cal el ements typical of
as fAcrustal 0. Anhfbrorebar, showing Bow eaehssiteanralkes up the tatal of each of
the major constituents of the speciation dhlate that the Rossville site began collecting data in 2005;
therefore, theedbars are not included in t2®03 and 2004 data. With the extiep of the 2007 data,

which was affected by the Okefenokee Swamp wildfire, tissaegeneral downward trend in the data.
Below the figures is a listing of the most significant chemical constituents of fine particulate matter.

Refer toFigure4d0f or a map o045Spéaaton yaniwd.s P M
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PM, s Species Concentrations (ug/f)
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PREDOMINANT SPECIES FOUND IN PM 5

Ammonium lon: commonly released by fertilizer production, livaskt production, coke production,
and some large refrigeration systems. Ironically, it can be emitted kycbit@rol
systems installed on large fossil fuel combustion systems, which use ammonia or urea
as a reactant.

Sulfate products:formed during the oxikion of SQin the atmosphere. S@& primarily produced
by coal burning boilers.

Nitrate products: formed through a complex series of reactions that convegttdiQitrates. Vehicle
emissions and fossil fuel burning produce,NO

Crustal products:component s that are the result from the
include ocean salt and volcanic discharges. Crustal products include aluminum,
calcium, iron, titanium, and silicon. These components are released by metals
production, and can besuspended in the atmosphere by mechanisms that stir up fine
dust, such as mining, agricultural processes, and vehicle traffic.

Elemental carbon: carbon in the form of soot. Sources of elemental carbon include diesel engine
emissions, woodburning fireplaes, and forest fires.

Organic carbon: consist of hundreds of organic compounds that contain more than 20 carbon atoms.
These particles may be released directly, but are also formed through a series of
chemical reactions in the air, mostly as a result @filrning of fossil fuels and wood.

Data on the composition of fine particulate matter is a useful input to scientific models of air quality.
Ultimately, it helps scientists and regulators track the progress and effectiveness of newly implemented
pollution controls. The data also impra&ientific understanding of the relationship between particle
composition, visibility impairment, and adverse human health effects.

Figure 47 presents a different view of thebove PM, 5 speciationdata to facilitate visualization of
trends. Each site is shown with all species making up the composition of each bar. Each year is showr
separately.
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Figure47 showsa general trend downward of tRd/, s speciated parameters, excep2007when the

data was affected by the Sweat Farm/Big Turnaround/Bugaboo Fire in the Okefenokee Swamp, as
discussed in the PM and PM s sections.The rural background sit€&eneral Coffegcontinues to

show the smallest totalverage concentrationn 2015, the General Coffeesite showed an overall
concgntration of approximatefy8 pg/m®. Theremainingsites tad overall concentratiorsf 5.5t0 8.0

pg/me,

Ammonium ion concentrations (shown imirple) are relatively even statewide, with concentrations
lowest at theAugustasite. The concentrations ranged from4® pug/m® at theAugustasite t00.402
pg/m® at the Romesitein 2015. Ammonium ion isthe third largest single contributor to the total
speciation make up.

The Romesite had the highest elemental carbon concentraiiv®015 0.858 pug/m®, shown inorange
Cities with less heavy vehicle traffic generally have lower concentrationsgGéheal Coffeesite hal
the lbwestelemental carbon concentration, witd4B pg/m? in 2015.

Organic carbon concentrations (showndark blug are relatively consistent throughout the state,
usually consisting of aboul pg/m® of the total speciation conceation The General Coffee site
collecied a slightly lower concentrationof 2.072 pg/m°. Organic carbon concentrations are much
higher than typical ammonium ion or elemental carbon concentrations, having one of the largest
contributions(about 40%60%)to the total PM s mass concentrations.

Sulfate (shown irred) is also found in higher concentrations, with concentrations arfu6%#il.64

pg/m® in 2015. Concentrationgare relatively consistent statewide, though somewhat lower in rural
areas, and their rdlaely large observed mass means that they are also a major contributor to overall
PM,smass concentrations.

Nitrate concentrations (shown ireen are relatively small (@05-0577 pg/m® in 2015), usually
contributing the fourth or fifth largest singleomponent of the total five major constituents.
Atmospheric forms of nitrate can be formed from the conversion qf @Mer forms of nitrate can be
found in fertilizers, animal and human organic waste, medications, and used in welding.

Crustal matter aacentrations (shown iryellow) are generally one of the lowest speciation
concentrations (2580.491 ug/m® in 2015) and consistent in most areas. Rome and Macon have in
some years recorded unexpectedly high crustal matter concentrations. This attipled to local
industry, or possibla sign of poor dust control at agricultural, construction, or mining operations in
those areas.

The section | ab e ligektdluestat nakeup @f alf thehrestnof thei compounds not
included in the five rmjor contributors or crustal makg. This is a total of the remaining 43
compounds in the speciation sampConcentrations rangéom 0.728to 0.923ug/m® in 2015.

For PM 5 speciatiorsummary dataee Appendix B.
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Figure48. Percent composition ¢tM, sfor eachsitein 2015

Figure 48 compareghe percent compositiomf PM, s for each sitebased or2015annual averages
Organic carbon makes u-51% of PM, s for all siteswith Augusta having the largest percentage.
Sulfate is the second largest portion of 2Mbr all sites except Augustand ranges from 124%
Nitrate, crustal, elemental carbon, and ammonium ion make up no more than PV ofor all
sites.

MEA SUREMENT TECHNIQUES
Particle speciation measurements require the use of a wide variety of sampling and analytical
techniques, but all generally use filter media to collect the particles to be analyzed. Laboratory
techniques currently in use are gravime{riacroweighing); Xray fluorescence and partigleduced
X-ray emission for trace elements; ion chromatography for anions and selected cations; controlled
combustion for carbon; and gas chromatography/mass spectroscopy (GC/MS) foolsgitei organic
paticles.

ATTAINMENT DESIGNATION
Particle speciation measurements are performed to support the regulatory, analytical, and public healtt
purposes of the prograr@urrently, here are no ambient air quality standards regarding the speciation
of particles.
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PHOTOCHEMICAL ASSESSMENT MONITORING STATIONS (PAMS)

GENERAL INFORMATION
Ozone is the most prevalent photochemical oxidant and an important contribytoottehemical
pollutants The understanding of the chemical processes in ozone formation and th8c speci
understanding of the atmospheric mixture in nonattainment areas nationwide are essential. To bettel
understand the chemical processes and develop a strategy for solving those problems, EPA revised th
ambient air quality surveillance regulations. Irbfeary 1993, Title 40, Part 58 of the Code of Federal
Regulations (40 CFR Part 58) was developed to include provisions for enhanced monitoring of ozone,
oxides of nitrogen, volatile organic compounds (VOCSs), select carbonyl compoundshend
monitoring of meteorological parameters. Thesarametersvould be monitored at Photochemical
Assessment Monitoring Stations (PAMS). Stated IlCHR Part58, the increased monitoring of ozone
and its precursor concentrations allows for the characterization of preeunssions within the area,
transport of ozone and its precursors, and the photochemical processes leading to nonattainment. B
expanding on the study of ozone formation, PAMS monitoring sites better serve as a means to study
trends and spatial and diutnariability.

As described in the Technical Assistance Document (TRBMS monitoring was to be implemented

in cities that were classified as serious, severe, or extreme for ozone nonattalimaefssifications

were based on the number of exceedanof the ozone standard, and the severity of those
exceedances. Nineteen areas nationwide were required to implement a PAMS network. In the Atlanta
metropolitan area, a network of four sites was established beginning in 1993. The monitoring sites
were setcted depending on the pollutants monitored in relation to the prevailing winds in the area. The
Yorkville site serves as a Type 1 site. It is a rural background site, upwind of the city, which aids in
determining the role of transport of pollutants inte tAtlanta area. The South DeKalb and Tucker
sites were the primary and secondary wind directions for an urbanypersite, serving as Type 2

sites. These sites are expected to measure the highest precursor concentratiqradf\INMQLCs in the
Atlantaarea. The Conyers site is the downwind site where titration of the precursors has occurred and
the ozone concentrations should be at their highest. The Conyers site serves as a Type 3 site. Until th
end of 2006, this was the sptof the PAMS network. Athe end of 2006, the Tucker site was shut
down. From that point, South DeKalb has served as the urbatypersite. The PAMS network as it

was set up for th2015 monitoring yeais shown inFigure49.
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Figure49. Georgia PAMS monitoring siteMSAs shown as solid colors
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