Exceptional Event Demonstration

Davenport, lowa
July 4", 2008

Stock Fireworks Photo Courtesy Linnell Esler
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Introduction

EPA has established health standards to limit ambient levels of seven common air pollutants. EPA regularly reviews
these National Ambient Air Quality Stdards (NAAQS) to incorporate the latest information from public health studies.
Monitors that are accurate enough to implement the standards are designated as federal reference method (FRM) or
federal equivalent method (FEM) monitors by EPA. Adversehetiticts will be experienced by the public whenever
pollutant levels exceed the thresholds established in the NAAQS.

Under normal circumstances, each NAAQS exceedance at a monitoring location results in a lower assessment of the €
quality in the area @ar the monitor. Areas with sufficiently low air quality are declared to Weam-attainment with

the NAAQS, and are subject to additional legal requirements under the Federal Clean Air Act to control air emissions.
However, if the State can argue toARsatisfaction that a particular exceedance of a health standard is caused by an
dexceptional everitthat is not reasonably controllable or preventable; the exceedance can be excluded fr@@n EPA
calculation of the attainment status of an area.

On July 42008, a fine particulate (PN FRM monitor located at Jefferson Elementary School in Davenport lowa
recorded an exceedance of ERR4 hour NAAQS. Continuous monitors at the site indicated a large spike in the
concentration of fine particles and comhign gases after sunse€ontinuous PMsdata were in good agreement with

the results of FRM sampling, and indicated that the NAAQS exceedance would not have occurred were it not for the hi
levels of fine particulates that occurred in the hours afteskluMeteorological data from the Davenport (KDVN)

weather station showed that the winds were light after the sun went down, limiting dispersion of air contaminants.
Chemical analysis of the BYFRM filter showed high levels of metals (such as strontamd)other compounds

associated with the smoke from fireworks displays. Local news sources document that several fireworks displays took
place in the Davenport area on the Fourth of July, including one over the Mississippi river less than a mile from the
monitoring location.

Prior this event, the department had not recorded a RMAAQS exceedance caused by a fireworks display in lowa. On
the Fourth of July 2008, the department did not anticipate an exceedance of the fine particulate standard; beciause it d
not (and does not currently) have the capability to quantitatively predict fine particulate concentrations from a
particular fireworks display. As such, no public warning was provided in advance of the event. Contingeodat®M

from the Jefferson Eteentary monitoring site was available during the event on@&R#&bsité and on the University of
lowa Hygienic Lab website.

Legal Background of the Exceptional Events Exclusion
In the March 22, 2007 Federal Register, the Environmental Protection AGERAY presented the final rule addressing
the review and handling of air quality monitoring data influenced by exceptional évémntseptional events are events
for which the normal planning and regulatory process established by the Clean Air Act (@AApjzropriate. In this
rulemaking action EPA finalized the proposal to:
1 Implement section 319(b)(3)(B) and section 107(d)(3) authority to exclude air qualitijoring data from
regulatory determinations related to exceedances or violations of the NGy/Agd,
1 Avoid designating an area as nonattainment, redesignating an area as nonattainment, or reclassifying an existi
nonattainment area to a higher classification if a State adequately demonstrates that an exceptional event has
caused an exceedance wplation of a NAAQS.

EPA requires states to take reasonable measures to mitigate the impacts of an exceptional event. In accordance with t
language in section 319, EPA defines the téemceptional ever@t@ mean an event that:

1 Affects air quality;

1 Isnot reasonably controllable or preventable;

1 Is an event caused by human activity that is unlikely to recur at a particular location or a natural event; and

1 Is determined by EPA through the process established in the regulations to be an exceptional event.

1 http://www.airnow.gov
2 hitp://www.uhl.uiowa.edu/services/ambient/realtime.xml
8 http://www.epa.gov/EPAAIR/2007/March/Day?22/a5156.htm
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EPA treats emissions due to fireworks displays in a manner similar to exceptional events. Certain national or cultural
traditions, such as the July"4independence Day celebration and the Chinese New Year celebration have long included
fireworks displgs as important elements of their observancé#hile this issue is not specifically covered in CAA section
319, EPA has indicated that its position is that Congress did not intend to require EPA to consider air quality violations
associated with such cultal traditions in regulatory determinations.

EPA has indicated that fireworks displays are potentially significant sources of air pollutant emissions. For this reason,
recommends that reasonable precautions should be taken to minimize exposures @a@mifom fireworks displays.

EPA suggests that these precautions may include alerting the public to the potential foteshodir quality impacts

that may result from the discharge of fireworks at large displays.

Description of the Event

A PM s FRMmonitor located in Davenport, lowa near Jefferson Elementary School recorded an exceedance of the
National Ambient Air Quality Standard on July 2008. The measured 2#bur PM s concentration was 62.3 pg/m3;

the 24hour NAAQS threshold is 35.5 pg/mavenport is part of the DavenpeMoline-Rock Island, HL Metropolitan
Statistical Area (Quad Cities). There are 3,0884HRM daily values in the AQS database from January, 1999 through
August, 2008 at this site. The 6218/m3 value measured on JW, 2008 is the highest 2dour average recorded since
sampling began.

During the evening hours of Jul,£2008 a continuous PM monitor located in Davenport, lowa near Jefferson
Elementary School recorded elevated values. The department observethdieterm spike in the hourly data the next
day, and months later received the laboratory results establishing the FRM concentration. After review of web media
the DNR established two large fireworks displays had occurred on the 4th in the Quad €#iésearaccounts in
Appendix A Figurel illustrates the location of fine particulate monitors and fireworks displays in the Quad Cities area
on July 4, 2008. The Adams School and Arsenal Islands monitors anedfiRdMs that are not on a daily sampling
schedule, and the sampling schedule for these monitors did not allow for samples to be taken on the Fourth.

Bettendorf Fireworks Display
Near Middle Park

% Davenport Fireworks Display
¥ near Modern Woodmen Park

: Ji ARG L T
Figurel. Fireworks and PMs Monitor Locations
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Meteorological Data

A meteaological data set for the July 4th event is available from the Davenport Municipal Airport (KDVN) Automatic
Surface Observation Station (ASOS). Winds were very light during the evening hours of July 4th. Wind speeds of less 1
3 knots are considered e¢ak. Calm winds (missing data points) were measured for three hours on the evening of July
4th. Chartl (below) illustrates that wind speeds of 3 knots or less were measured from 6:00 p.m. CST (7:00 p.m. local
time) through midnight. These calm wind periaasncide with both the highest peaks in the hourly RMata and the
fireworks displayThese light winds did not allow the pollution from the fireworks to disperse, resulting in high ground
level concentrations.
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Chart1. Hourly KDVN Wind Speed Data, JuKy,£2008

The wind directions reported from the KDVN met station were generally from the east or northeast throughout the day.
There were two hours when the wind was reported as variable, and several hours when the witidriceald not be
determined due to calm condition€hart2 shows the hourly winds recorded at the KDVN station; hours without data
points are due to either calms or variable wind directions.
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Chart2. Hourly KDVN Wind DirectioBata, July 4th, 2008

Air pollution can build up to high levels if vertical mixing is capped by a layer of warm air near the surface. Houely surfa
data from KDVN indicate that winds were light and skies were clear after dusk on the evening of theTibasge
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conditions are known to favor formation of a radiation inversion, where the ground cools faster than the air above,
creating a layer of warm air aloft. In river valleys, the denser cold air created by the radiation inversion on the valley
slopes fows downhill to the valley floor, creating a deeper layer of cold air and a higher warm air layer than would be
experienced on flat ground. The top of the inversion layer, where the temperature begins to fall with increasing height i
known as the mixingeight. Smoke from shells exploding above the mixing height would rise and be mixed upwards,
and have little impact on pollutant concentrations in the valley below. However, if the burst zone of the fireworks
display was below the mixing height, then owtng lack of vertical mixing, an elevated layer of intense smoke would

be created that would impact monitoring locations at the elevation of the burst zone. Ground level emissions from
sparklers, firecrackers and black powder used to propel fireworkéssielld also be trapped in stable air near the

surface.

Unfortunately, the department has been unable to obtain any information about the burst height of shells used in
fireworks displays in Davenport after dusk on the Fourth. There is also little daitalzle to establish the mixing height

after dusk; upper air soundings from KDVN are available at 7 pm on the Fourth and 7 am the next day. Rough attempt:
to estimate the mixing height based on interpolating the existing upper air soundings and by expihéesurface data

at ambient monitoring sites at different elevations in the valley are containédpendix B

PMzs FRM Measurements

lowa operates P FRM monitors at many locatiomagross the state. Monitor locations are indicated-igure Zbelow

and addresses of monitoring sites and monitor identification numbers are provideggdandix CPM: s FRM
measurements from the Jefferson School monitor along with data from other monitors in Eastern lowa are shown in
Chart3 below. Sites across Eastdowa recorded values that were significantly below the 35.5 pug/m3 standard in the
days leading up to the measured exceedance. All sites except the Davenport, Jefferson School site measured levels
below the NAAQS standard on July 4th, 20Ghlel providesthe same data in tabular format and suggests tftait

foré the fireworks elevated values, the Bitaily average value would have been between 7 and 22 fig/m
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Figure2. PMes FRM Locations in lowa (2008)




PM:2.5 Daily FRM Results, Eastern lowa, 7/1/08 to 7/5/08
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Chart3. FRM Monitor Values Week of July 4, 2008

Tablel. PM2.5FRMFilter ResultMonitor Values in Eastern lowa, Week of July 4, 2qp#n®)

Clinton,  Clinton, lowa City, Cedar Muscatine, Davenport, Davenport,

Sample Date Chancy Rainbow Hoover Rapids, Garfield Jefferson  Blackhawk
Park Park School Public Health ~ School School Foundry

07/01/2008 10.5 8.1 1.3 7.8 7.1 11.6 12.9
07/02/2008 13.7 12.5 135 13.7 13.0 12.2 18.3
07/03/2008 14.0 14.5 14.6 17.0 15.7 13.7 14.9
07/04/2008 10.7 10.2 7.2 22.0 10.3 62.3 18.1
07/05/2008 18.7 16.0 14.4 19.5 18.4 20.1 28.4

Continuous Monitoring Data

Data from continuous ambient air monitors recorded how the pollutant concentrations varied with time on the
exceedance day. Continuous amati air monitoring data is recorded in Central Standard TiHmurly average data
taken between two hours is associated with the start hour. For example, if a spike in air pollution levels occurred at
between 9 pm and 10 pm local time, this would corregpém 8 pm and 9 pm Central Standard Time, and the hourly
average data would be stored in the 8 pm or 20:00 hour in the monitoring data set.

The DNR operates several continuous,PlfDMS TEOM) samplers in lowa. These monitors are not Federal Reference
Method samplers, but are used for public reporting, and are being considered for FEM status by EPA. Hourly continuot
PM s data from four sites in Eastern lowa during the week of July 4 is sho@imairi4 below. A significant spike in the
PM2.5 concentra@in occurred during the evening hours of JulfC#art5 shows hourly data from the same monitors on
July 4. Chart6 illustrates the data from noon on Jul§ through 11 A.M. on July's The spike in PM data was short

lived and died down quickly aft¢he fireworks ended.



Chart4. Continuous PMs Values, Week of July'™¥ 2008

Chart5. Continuous PMs Data, July 4th, 2008



















































