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EXECUTIVE SUMMARY  

 

Delawareôs 2011 annual air quality report continues to document the changes and overall 

improvement in ambient air quality in the state.  In 2011 only two pollutants, ozone and PM2.5, 

exceed or are close to the national ambient air quality standards.  Other pollutants monitored in 

Delaware (SO2, CO, NO2, and PM10) are well below the national standards. 

 

As measured by the air quality index (AQI), there are few days that fall into the category of 

moderate or unhealthy for sensitive populations.  Continuing recent trends, there are more days 

with good air quality than with moderate or unhealthy air quality. 

 

For ozone, there were 15 days with exceedances of the 8-hour ozone standard in 2011 statewide, 

with exceedances occurring in each county.  There were no exceedances of the state 1-hour 

ozone standard.    Ozone concentrations continue to show a generally decreasing trend in all 

three counties in recent years. 

 

New Castle County was declared non-attainment for PM2.5 based on concentrations that were 

above the annual average air quality standard during 2001 ï 2003.  The most recent three years 

(2009 ï 2011) show concentrations that meet the level of both the annual average standard and 

the 24-hour standard.  Kent and Sussex counties continue to record concentrations below both 

the annual and 24-hour standards. 

 

Concentrations of air toxics in Wilmington continue to show generally low or declining levels.   

 

Emissions of air pollutants are calculated every three years as part of a comprehensive emissions 

inventory.   
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DELAWARE ANNUAL AIR QUALITY REPORT  

 2011 

 

INTRODUCTION  

 

In 1970, Congress passed the Clean Air Act that authorized the Environmental Protection 

Agency (EPA) to establish National Ambient Air Quality Standards (NAAQS) for pollutants 

shown to threaten human health and welfare.  Primary standards were set according to criteria 

designed to protect public health, including an adequate margin of safety to protect sensitive 

populations such as children and asthmatics.  Secondary standards were set according to criteria 

designed to protect public welfare (decreased visibility, damage to crops, vegetation, and 

buildings, etc.).   

 

Seven pollutants currently have NAAQS: ozone (O3), carbon monoxide (CO), sulfur dioxide 

(SO2), nitrogen dioxide (NO2), particulate matter less than 10 microns (PM10), particulate matter 

less than 2.5 microns (PM2.5) and lead (Pb).  These are commonly called the ñcriteriaò pollutants. 

When air quality does not meet the NAAQS, the area is said to be in ñnonattainmentò with the 

NAAQS. 

 

This report covers Delawareôs air quality status and trends for the criteria pollutants and some 

non-criteria pollutants.  Non-criteria pollutants are substances that do not have standard criteria 

for ambient concentrations. These include acid precipitation and air toxics. 

 

This document also contains material specifying the sources of air pollution and actual inventory 

data detailing information related to the compounds responsible for ozone and PM2.5 formation.  

Accompanying these data is information concerning in-use emission control measures as well as 

suggestions on what we can do to prevent air pollution.  Technical details regarding monitoring 

activities and emission inventories, along with references and sources of more information, are 

included in the appendices. 
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GENERAL INFORMATION  

 

ABOUT DELAWARE ôS DIVISION OF AIR QUALITY  

 

The Division of Air Quality is operated through an Air Quality Director and is organized by two 

main branches that are defined as: 

¶ Engineering and Compliance 

¶ Planning  

 

Engineering and Compliance Branch 

Permitting and Compliance Programs 

The Engineering and Compliance Branch inspects and issues air pollution control permits for 

minor and major stationary air pollution sources.  Branch personnel make periodic facility 

inspections and review emission test results to ensure that permit conditions are being met.  

Enforcement actions are initiated for violation of regulations or permit conditions when 

warranted.  

 

Source Monitoring Program 

The Source Monitoring Program verifies actual air pollution emission levels from industrial 

sources.  Actual emission levels are needed to establish air pollution control permit conditions 

and to verify compliance with permit conditions after a permit has been issued.  The program is 

also responsible for verifying the accuracy of source emission testing.  This is done to evaluate 

the operation of facility owned Continuous Emission Monitoring Systems (CEMS). 

 

Planning Branch 
Ambient Air Quality Monitoring Program 

The Ambient Air Quality Monitoring Program monitors pollutants in ambient air.  This is 

primarily accomplished by conducting long-term, fixed-site air monitoring of specific air 

pollutants. Most monitoring is focused on the pollutants that have standards set by the U.S. EPA 

to protect public health, and are commonly called ñcriteriaò pollutants. This program also 

conducts or assists in special short-term air monitoring studies as resources allow. The data are 

used to provide the public with information on current air quality conditions, assess compliance 

with or progress made towards meeting NAAQS, measure long term air quality trends for urban 

and non-urban areas, verify the effectiveness of air pollution control strategies, support State 

Implementation Plan development, evaluate air emission inventories, and verify computer 

models. 

 

Emission Inventory Development Program 

The Emission Inventory Development Program works to develop comprehensive emission 

inventories of regulated pollutants from all emission source sectors, including point sources, 

stationary non-point sources, mobile sources and natural sources, as well as to compile periodic 

inventory data, procedures and documentation into comprehensive reports that are available to 
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the public.  

 

Airshed Evaluation and Planning Program 

As mandated by the Federal Clean Air Act, all states must achieve and maintain attainment of 

the NAAQS.  Delaware and the surrounding states are in Anon-attainmentò of some of those 

standards.  The air quality problem that requires immediate attention is ground-level ozone.  

Other pollutants to be addressed include fine particulate matter, regional haze and hazardous air 

pollutants as defined by the Environmental Protection Agency.  The Airshed Evaluation and 

Planning Program seeks to find ways to reverse the non-attainment of an air quality standard--the 

combination of air pollution problems that are either generated locally or result from emissions 

transported through the atmosphere from distant areas.  The vehicle used to accomplish this 

result is the preparation and adoption of planning documents called State Implementation Plans. 

These are usually in the form of revisions to existing plans. 

 

Area Sources Compliance Program 

The Areas Source Compliance group inspects and issues air pollution control permits for smaller 

sources, such as dry cleaners, auto body shops, gasoline tank trucks, open burning activity and 

asbestos abatement projects.  Group personnel make periodic facility inspections and review data 

to ensure that permit and regulatory requirements are being met.  Enforcement actions are 

initiated for violation of regulations or permit conditions when warranted.
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FREQUENTLY ASKED QUESTIONS  

 

1. What is a ñcriteriaò air pollutant? 

 

A ñcriteriaò air pollutant is an air pollutant that has had a National Ambient Air Quality 

Standard (NAAQS) established for it by the U.S. EPA.  There are currently seven criteria 

pollutants: sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone, lead, particulate matter 

less than 10 microns in diameter (PM10), and particulate matter less than 2.5 microns in 

diameter (PM2.5).  

 

2. What is the difference between a primary and secondary National Ambient Air Quality 

Standard? 

 

Primary standards are set to protect human health.  Secondary standards are set to protect 

public welfare and take into consideration such factors as crop damage, architectural damage, 

damage to ecosystems, and visibility in scenic areas. 

 

3. How is the location of an air monitoring station decided? 

 

Multiple factors are considered when determining the location of air monitoring stations. 

Sites are selected based on the purpose of the monitoring (representative ambient 

concentrations, maximum source impact, etc.), the pollutant or pollutants to be monitored, 

the population density, location of other monitoring stations (including those in other states) 

and operational efficiency.   The U.S. EPA has developed siting requirements for each of the 

ñcriteriaò air pollutants.  These requirements include distance from trees, buildings and 

roadways, distance from major point sources, and height of the sampler probe or inlet.  Other 

factors include site security and access, availability of electricity and telephone service, 

aesthetics and local zoning issues, and long-term (+10 years) site availability.  Unfortunately, 

the ideal monitoring site is virtually impossible to acquire, especially in urban areas. 

 

Air monitoring stations are primarily used to house continuous instruments that measure 

ñcriteriaò air pollutants (those that have established National Ambient Air Quality 

Standards).  Monitoring for particulate matter is often accomplished by setting up 

instrumentation on a sampling platform. 

 

Delaware has had air monitoring sites located around the state since the late 1960ôs.  The 

original focus of the monitoring network was on monitoring close to ñpointò sources (large 

facilities with high emissions).  As air pollution control strategies were successfully 

implemented and the emissions from large facilities were brought into compliance with air 

quality regulations, the focus has shifted to pollutants that are more of a regional problem. 

 

4. How large an area does an air monitoring station represent? 
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Depending on the location of a station and the pollutant being monitored, the data from a 

given site can represent a large geographical area or a smaller local area impacted by specific 

sources. 

 

5. What air quality factors should be considered when buying a house? 

 

The air quality problem that affects the most Delawareans is the buildup of ground-level 

ozone on certain hot summer days.  Ozone is a regional air quality problem that does not vary 

dramatically over distances of several miles, and all three counties in Delaware can have 

days exceeding the air quality standard. 

 

New Castle County also does not meet the air quality standard for fine particulate matter. 

  

Become an informed consumer.  Drive and walk around the area.  Do you see any potential 

air pollution sources?  Where are the major roadways?  Does anyone in your family have any 

known allergies or personal health problems that could make them more sensitive to a 

specific pollutant?  Ask the current residents and neighbors if they have observed any 

problems.  Be aware that you can sometimes be bothered more by a small air pollution 

source that is close than by a large source that is farther away. 

 

6. What do I do if I have a complaint about an odor or other air quality issues? 

 

Odors and other environmental complaints can be reported to the Environmental Emergency 

and Complaints 24-hour Hotline at 1-800-662-8802.  

  

7. How can I get current air quality data? 

 

Near real time air quality data and other information is available on the Division of Air 

Quality web page. 

http://apps.dnrec.delaware.gov/AirMonitoring/ 

 

8. How can I get historical air quality data? 

 

Historic air quality data for Delaware and other states is available on the internet at: 

http://www.epa.gov/airdata/ 

 

 

 

http://apps.dnrec.delaware.gov/AirMonitoring/
http://www.epa.gov/airdata/
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9. Why canôt I burn my trash? 

 

The open burning of trash, where smoke and other emissions are released directly into the air 

without passing through a chimney, is illegal throughout all of Delaware at all times of the 

year.  Open trash burning emits large amounts of toxic air pollutants some of which may be 

cancer causing.  The amount of air pollution from 35 average burn barrels has been estimated 

as the equivalent of 1 regulated hazardous waste incinerator. The burning of trash also emits 

pollutants that contribute to other air quality problems such as ground-level ozone formation, 

odor complaints, fine particles, and visibility. 

 

10. Who can I call about an indoor air quality problem? 

 

Indoor air quality problems are handled by the Environmental Health Evaluation Branch of 

the Division of Public Health.  (302) 744-4540. 

 

11.  Where do I find the Division of Air Quality regulations? 

 

The regulations are posted on the air quality regulations web page:  

http://www.awm.delaware.gov/AQM/Pages/AirRegulations.aspx 

 

 

http://www.awm.delaware.gov/AQM/Pages/AirRegulations.aspx
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DELAWARE ôS AIR QUALITY STATUS  

 

 

Delaware is currently in attainment with 

all the National Ambient Air Quality 

Standards except ozone.   

 

Over the last ten years, trends in ambient 

concentrations of the criteria pollutants 

have been either level or declining. 

 

 

AIR QUALITY INDEX (AQI ) 

 

Description 
The Air Quality Index or AQI was 

created by the U.S. EPA as a measure of 

overall air quality.  The AQI was developed to ensure national uniformity of daily air quality 

reports, and the procedures and calculations used to generate the AQI are defined by EPA.   

 

Ambient concentrations of five pollutants (PM10/PM2.5, SO2, CO, O3, and NO2) are used to 

calculate a health-related value or index.  The data represents the previous 24 hours.  For each 

pollutant, a sub-index is calculated using a mathematical function that transforms ambient 

pollutant concentrations onto a scale from zero to 500, with 100 corresponding to the National 

Ambient Air Quality Standard (NAAQS).  Index ranges and descriptions are listed below.  In 

2000, the U.S. EPA added a new category ñUnhealthy for Sensitive Groupsò. 

 

Air Quality Indexes and Descriptions 

 

AQI Description 

0 to 50 "Good" 

51 to 100 "Moderate" 

101 to 150 "Unhealthy for Sensitive Groupsò 

151 to 200 ñUnhealthyò 

200 to 299 "Very Unhealthy" 

300 and above "Hazardous" 
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Local Air Quality Index (AQI)  
Delaware calculates and reports an AQI for the Wilmington area every working day and reports 

it to the American Lung Association for distribution to the local media.  According to EPA 

guidelines, only monitors that represent air quality in the Wilmington urban area are used to 

generate this index. In June 

2000, the U.S. EPA 

changed the AQI to include 

PM2.5 for the first time.  

This change resulted in 

more days falling into the 

Moderate or Unhealthy for 

Sensitive People categories.   

 

The accompanying graph 

reflects the AQI trends 

calculated for New Castle 

County from 1999 through 

2011.  Data for the entire 

county, not just the city of 

Wilmington, is used in this 

graph.  The number of days 

with unhealthy air quality has been generally declining in recent years, and the number of days 

with good air quality has been increasing.
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Delaware Air Monitoring Network  
The State of Delaware has established an air monitoring network to determine the ambient levels 

of the pollutants for which NAAQS have been established.  The Delaware Air Monitoring 

Network consists of the sites and monitors listed in the following table and figure.  Although 

monitoring takes place statewide, most of the stations are concentrated in the northern 

urban/industrial areas, which have the highest population and number of pollutant sources.  This 

network is maintained and operated by the Air Surveillance Branch of the Division of Air 

Quality (DAQ), DNREC.  

 

The gaseous criteria pollutants, along with wind speed and wind direction, are measured 

continuously with hourly averages computed and reported via a telemetry system to the central 

data storage computer in the DAQ New Castle office.  Particulates are collected as 24-hour 

samples that run every sixth day, and acid rain is monitored weekly.   

 

 Delaware Air Monitoring Network  2011 

ñXò indicates pollutant monitored 

 
 

SITE 
 
SO2 

 
NO2 

 
CO 

 
O3 

 
PM10 

 
PM2.5 

 
Wind 

Speed/ 
Direction 

 
Acid 

Rain 

 
Brandywine 

 
 

 
 

 
 

 
X 

 
 

 
 

 
 

 
 

 
Bellefonte 

 
X 

 
 

 
 

 
X 

 
 

 
X 

 
 

 
 

 
Wilm. - MLK Blvd  

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
 

 
Ommelanden 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
X 

 
Newark 

 
 

 
 

 
 

 
 

 
 

 
X 

 
 

 
 

 
Delaware City 

 
X 

 
 

 
X 

 
 

 
 

 
 

 
X 

 
 

 
Summit Bridge 

 
X 

 
 

 
 

 
X 

 
 

 
X 

 
 

 
 

 
Dover 

 
 

 
 

 
 

 
 

 
 

 
X 

 
 

 
 

 
Felton 

 
 

 
 

 
 

 
X 

 
 

 
X 

 
X 

 
 

 
Seaford  

 
 

 
 

 
 

 
X 

 
 

 
X 

 
X 

 
 

 
Lewes 

 
 

 
 

 
 

 
X 

 
 

 
 

 
X 
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More information on Delawareôs ambient air monitoring network can be found on the Division 

of Air Qualityôs webpage as the  Delaware Ambient Air Monitoring Network Plan 

(http://www.awm.delaware.gov/Info/Pages/PubComAmbientAir.aspx). 

http://www.awm.delaware.gov/NR/rdonlyres/3E1CFF18-61FF-4781-B7AB-1BBDF6760115/0/draft4monnetdesc2007.pdf
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AIR QUALITY - POLLUTANTS THAT ARE CLOSE TO OR 

EXCEED STANDARDS: OZONE AND PM2.5 

 

OZONE (O3) 
 

Description 
Ozone (O3) is a highly reactive gas that is the main component of smog.  Ozone in the lower 

atmosphere (troposphere) is considered a pollutant and is distinct from the ozone layer in the 

upper atmosphere (stratosphere) where it acts as a shield from ultraviolet radiation.  Ozone is a 

strong respiratory irritant that affects healthy individuals as well as those with impaired 

respiratory systems.  It can cause respiratory inflammation and reduce lung function. 

 

Ozone also adversely affects trees, crops (soybeans are a particularly sensitive species), and 

other vegetation.  The national agricultural loss from ozone pollution is estimated by the U.S. 

EPA to be several billion dollars annually.  It is also implicated in white pine damage and 

reduced growth rates for red spruce; studies have shown forest and ecosystem damage can result 

from high ozone concentrations. 

 

Standards 
Primary NAAQS:   

Maximum eight-hour average = 0.075 ppm  

The eight-hour standard is achieved when the annual fourth highest daily eight-

hour concentration, averaged over three years, is less than or equal to the 

standard. 

 

State standard: 

Maximum one-hour = 0.12 ppm, former NAAQS, current Delaware AAQS.   

Note:  EPA revoked the one-hour standard for ozone in June 2005 but Delaware has 

maintained the one-hour standard in its regulations (Regulation 1103). 

The one-hour standard is achieved when the expected number of days, averaged 

over three years, with a maximum hourly average of greater than 0.12 ppm (235 

µg/m
3
) is less than or equal to one. 

 

Sources 
Ozone is not emitted directly from a pollution source but is formed in the lower atmosphere by 

the reaction of nitrogen oxides (NOX) and volatile organic compounds (VOCs) in the presence of 

sunlight and warm temperatures.  Sources of nitrogen oxides include automobiles, power plants 

and other combustion activities.  VOCs can come from automobiles, gasoline vapors, and a 

variety of large and small commercial and industrial sources that use chemical solvents, paint 

thinners, and other chemical compounds.  These compounds or ñprecursors of ozoneò can travel 

for miles before chemical reactions in the atmosphere form ozone. 
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Controlling ozone is a complex task due to the wide variety of sources for nitrogen oxides and 

VOCs as well as the long-distance transport of ozone and its precursors.  Control methods 

include regulation to control gasoline vapor emissions, inspection and maintenance programs for 

motor vehicle exhausts, and regulation of VOC and NOX emissions from industrial sources.  

 

Locations 
Ozone is monitored throughout the state.  Monitors are located away from or at some distance 

downwind of urban areas and major traffic corridors in order to avoid ñscavengingò of ozone by 

NO emissions. See the ñDelaware Air Monitoring Networkò table on page 9 for specific sites. 

While short-term 1-hour average peak ozone levels are usually highest in New Castle County, 

longer-term 8-hour averages are close to the standard throughout Delaware. 

 

In 2011 a new urban monitor was added at the MLK site in Wilmington. 

 

Delaware Air Quality  and Trends 
Trends in ozone concentrations can be difficult to discern due to the effect of meteorology.  Hot, 

dry weather and stagnant air conditions favor the formation of ozone, and the greatest number of 

exceedance days typically occurs during the hottest and driest summers.   

 

Overall, Delaware ozone levels in the 1990's were lower than in the 1980's, with continued 

improvement into the 2000ôs. 
 

One-hour Ozone Data and Trends 

In 2011 there were no days on 

which the one-hour NAAQS was 

exceeded in Delaware.   This 

demonstrates significant 

improvement in air quality since 

the 1980ôs when multiple 

exceedances occurred throughout 

the state every summer.  
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Eight-hour Ozone Data and Trends 

 

Former NAAQS: Prior to 2008, a measured 8-hour average concentration must have been equal 

to or greater than 0.085 ppm to be counted as an exceedance of the 0.08 ppm standard because of 

numerical rounding to two decimal places.   

 

Current  NAAQS:  The current eight 

hour NAAQS does not have the 

rounding issue of the former standard; 

a measured 8-hour average 

concentration above 0.075 is an 

exceedance of the standard. 

 
In 2011 there were 15 days that 

exceeded the new 8-hour standard 

statewide, with 11 days in New Castle 

County, three days in Kent County, 

and six days in Sussex County.  The 

following tables contain more 

information on the new 8-hour 

standard and trends for each monitoring site. 

 

The eight-hour standard is achieved when the annual fourth highest daily eight-hour 

concentration, averaged over three years, is less than or equal to the standard.  This number is 

referred to as the ñdesign valueò. 

Based on 2009 ï 2011 data, New 

Castle and Sussex counties fail to 

meet the new ozone NAAQS, while 

Kent County is just below the new 

NAAQS. 
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2011 Ozone Eight-hour Average Exceedance Days and Maxima (ppm) 

 
Site 

 
Num. Exc.  

> 0.075 ppm 

 
1st Max. 

 
2nd Max. 

 
3rd Max. 

 
4th Max. 

 
Brandywine 6 0.086 0.082 0.082 0.078 
 
Bellefonte 9 0.100 0.097 0.093 0.083 
 
Summit Bridge 7 0.082 0.079 0.078 0.078 

Wilmington (MLK) 5 0.082 0.080 0.079 0.078 
 
Felton 3 0.094 0.088 0.076 0.072 
 
Seaford 6 0.094 0.081 0.078 0.077 

 
Lewes 3 0.085 0.084 0.083 0.078 

Num. Exceedances = Number of days with at least one 8-hour average > 0.075 ppm. 

 

 

3-Year Average of 4
th

 Highest Daily Max. Eight-hour Avg. 
 NAAQS = 0.075 ppm 

Note:  The eight-hour standard is achieved when the annual fourth highest daily eight-hour 

concentration, averaged over three years, is less than or equal to the standard. 
 
Site 

 
2002 -

2004 

 
2003 -

2005 

2004 -

2006 

2005 - 

2007 

2006 - 

2008 

2007 - 

2009 

2008 - 

2010 

2009 - 

2011 

 
Brandywine 0.089 0.082 0.082 0.083 0.083 0.078 0.076 0.075 
 
Bellefonte 0.085 0.082 0.081 0.081 0.078 0.074 0.075 0.077 
 
Summit Bridge 0.084 0.080 0.078 0.082 0.080 0.075 0.075 0.075 
 
Felton 0.084 0.080 0.080 0.081 0.081 0.075 0.074 0.072 

*Wilmington (MLK) NA NA NA NA NA NA NA NA 
 
Seaford  0.085 0.082 0.080 0.082 0.081 0.076 0.077 0.076 
 
Lewes 0.085 0.084 0.082 0.082 0.079 0.076 0.077 0.076 

*  Monitoring began in 2011. 
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How does Delawareôs air quality compare to nearby areas? 
Ozone levels in Delaware in 2011 were similar to those in nearby areas. 
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Ozone Mapping Project 

As part of the Ozone Mapping Project, participating states and local agencies submit real-time 

ground-level ozone data to a centralized computer.  The data is converted into color-coded maps 

of ground-level ozone concentrations.  These maps are then distributed to local television 

stations for inclusion in the weather segment of the news program.  Stations are most likely to 

broadcast the map during periods of poor air quality.  

 

The purpose of the ozone mapping project is to increase awareness of elevated ozone 

concentrations so people can take protective measures and to educate the public about the 

regional nature of ozone formation and transport.   For more information and examples of maps, 

please visit the EPA ñAirNowò web site at http://airnow.gov 

 

Following is an example of an ozone map showing the regional nature of ozone episodes. 

 

 Air Quality Index Ozone Peak Values ï June 9, 2011 

 

 

                                 

 

 

 

 

 

 

 

Source: EPA AIRNOW website:  

http://www.airnow.gov/index.cfm?action=airnow.mapsarchivecalendar 
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PARTICULATE MATTER - FINE (PM 2.5) 
 

Description 
Fine particulate matter is made up of particles smaller than 2.5 microns in diameter.   These fine 

particles, also called PM2.5, penetrate more deeply into the lungs than coarse particles (2.5 - 10 

microns) and are more likely to contribute to health effects. Health effects of concern associated 

with particulate matter pollution demonstrated in recent community studies include premature 

death and increased hospital admissions and emergency room visits, primarily by the elderly and 

individuals with cardiopulmonary disease, increased respiratory symptoms and disease in 

children and individuals with cardiopulmonary disease, and decreased lung function and 

alterations in lung tissue and structure, particularly in children and people with asthma. 

 

Standards 

Primary NAAQS: Annual arithmetic mean = 15 mg/m
3
 averaged over three years 

24-Hour maximum = 35 mg/m
3
 as the 98

th
 percentile averaged over three 

years  
 

Sources 
Fine particles (PM2.5) are generally emitted from combustion activities (such as industrial and 

residential fuel burning and motor vehicles) while coarse particles come from dust emitted 

during activities such as construction and agricultural tilling.  PM2.5 can also form in the 

atmosphere from precursor compounds, such as SO2 and NOX, through various physical and 

chemical processes. 

 

Locations 
Monitors are located throughout Delaware, with the majority of monitors in New Castle County 

where the highest concentrations occur.  See the table on page 9 for specific sites. 

 

Delaware Air Quality and Trends 

 

Delawareôs monitoring network began 

collecting data in January 1999.  Three 

years of complete data are required for 

comparison to the national standard. 

 

Annual Average 

New Castle County was originally 

designated non-attainment for PM2.5 

based on the 16.0 µg/m
3
 three-year 

average of the annual averages for 2001 

to 2003 at the urban Wilmington site.  For 

the most recent three-year period (2009 - 2011), the highest average in New Castle County was 
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10.7 µg/m

3
 at the MLK site.  

Currently, all sites in Delaware meet 

the annual average standard. 

 

The trends chart shows the 3-year 

averages for the highest concentration 

site in Delaware, which is the MLK 

site in Wilmington.  There is a 

downward trend showing continued 

air quality improvement at this site.  

Similar trends are present at other 

monitoring sites throughout the state, 

reflecting the significant correlation 

between average concentrations at all 

monitoring sites in Delaware.  Both 

local and regional sources of fine 

particulate matter and its precursors (a 

substance that is the source of another substance) contribute to concentrations seen in Delaware.   

 

24-hour Average 

The current 98
th
 percentile 24-hour 

average PM2.5 standard was met at all 

monitoring sites in Delaware as 

calculated with the 2009 ï 2011 PM2.5 

data. 

 

Similar to the annual average data, there 

is significant correlation between 24-

hour concentrations measured at all sites 

throughout Delaware.  In other words, if 

high concentrations of PM2.5 are 

recorded at one site, all other sites in 

Delaware usually record high 

concentrations on that same day.  

 

As with the annual average standard, three years of data are averaged to determine compliance 

with the NAAQS.  The most recent three-year (2009 ï 2011) average for the 98
th
 percentiles at 

Wilmington was 27 mg/m
3
. 
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The 98
th
 percentile trends chart shows the 3-year averages for the highest concentration site in 

Delaware, which is the MLK site in Wilmington.  There is less variation in the 98
th
 percentile 

averages than in the annual averages, 

but a downward trend is still apparent.   

 

Although only the MLK site is shown 

in the graph, the same overall 

improvement in air quality has been 

occurring at all monitoring sites in 

Delaware.  

 

 

 

 

 

 

 

 

Delaware 2009 - 2011 PM2.5 Data Summary 
 

 
 

Site 

 
3-year Average of  

Annual Averages 

NAAQS = 15mg/m
3
 

 
3-year Average of  

98
th
 Percentiles  

NAAQS = 35 mg/m
3
 

 
Bellefonte 9.9 23 
 
Wilmington MLK 10.7 27 
 
Newark 10.5 24 
 
Summit Bridge 9.6 23 
 
Dover 9.4 23 
 
Felton 9.1 22 
 
Seaford 9.4 24 
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How does Delawareôs air quality compare to nearby areas? 
Air quality in Delaware is similar to nearby areas. 
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PM2.5 Speciation  
 

To understand the nature of fine particle pollution and possible sources, EPA initiated a program 

to monitor the major components, or ñspeciesò, that make up PM2.5.  The main objectives of the 

PM2.5 speciation monitoring program are to provide additional information to characterize the 

annual and spatial aspects of PM2.5, detect and track trends in aerosol component concentrations, 

and provide information to develop and evaluate emission control programs. 

 

The PM2.5 speciation program in Delaware consists of monitors at two sites: MLK/Wilmington 

and Dover.  Samples are collected on filters for 24 hours every 6
th
 day.  The filters are sent to a 

contract laboratory for chemical analyses.  The target species are ions (sulfate, nitrate, 

ammonium, sodium, and potassium), trace elements/metals, and carbon (elemental and organic 

carbon). There are no ambient air quality standards for the chemical components of PM2.5. 

Following are trends charts for some of the major components of PM2.5.  Trends for most major 

components are slightly declining.  Analysis of the data is ongoing. 
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AIR QUALITY - POLLUTANTS  THAT MEET STANDARDS:  

CO, NO2, PM10, SO2, Lead 

 

CARBON MONOXIDE (CO)  

 

Description 
Carbon monoxide is a colorless, odorless, poisonous gas produced by incomplete combustion of 

fossil fuels. It reduces the blood's ability to carry oxygen.  Exposure can cause fatigue, headache, 

and impaired judgment and reflexes at moderate concentrations; at high levels unconsciousness 

and death can result.  People with heart disease, angina, emphysema and other lung or 

cardiovascular diseases are most susceptible. 

 

Standards 
Primary NAAQS: 8-hour average = 9 ppm (10 mg/m

3
) 

                  1-hour average = 35 ppm (40 mg/m
3
) 

               Not to be exceeded more than once per year 

Sources 
Carbon monoxide is formed when carbon in fuels is not completely burned.  The U.S.EPA 

estimates that approximately 60% of all CO emissions are from motor vehicle exhaust.  Other 

sources include incinerators, wood stoves, furnaces, and some industrial processes.  

Concentrations are highest along heavily traveled highways, and decrease significantly with 

increasing distance from traffic.  Therefore, CO monitors are usually located close to roadways 

or in urban areas. 

 

Locations 
Monitors for CO are located in Wilmington and along Route 9 north of Delaware City. 

 

Delaware Air Quality and Trends  
Mobile sources cause most of the ambient CO detected at the Wilmington MLK  site. 

 

There has been a slight downward trend in 

CO concentrations since monitoring began 

in the 1970's, and no violations of the 

ambient standards have occurred since 

1977.  Improvements are largely due to 

cleaner burning engines in cars and tighter 

automobile emission standards. Low 

concentrations continued in 2011. 
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Delaware Carbon Monoxide (CO) 2011 Max. Values 
 ppm 

 

 
 

 
 1-Hour Avg.  

NAAQS = 35 ppm 

 
8-Hour Avg. 

NAAQS = 9 ppm 
 
 Site 

 
1

st
 Max. 

 
2

nd
 Max. 

 
1

st
 Max. 

 
2

nd
 Max. 

 
Wilmington  1.79 1.75 1.5 1.1 
 
Delaware City 1.6 1.1 0.8 0.7 

    
 

 

How does Delawareôs air quality compare to nearby areas? 
Most CO monitors are located in urban areas.  CO concentrations monitored in Wilmington are 

similar to those in nearby areas. 
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NITROGEN DIOXIDE (NO 2) 
 

Description 

Nitrogen dioxide (NO2) is a reddish-brown toxic gas that is part of a group of gases containing 

nitrogen and oxygen called oxides of nitrogen or NOX.  Nitrogen dioxide irritates the lungs and 

upper respiratory system and lowers resistance to respiratory infections.  It can be fatal in high 

concentrations.  Nitrogen dioxide is also known to damage vegetation by stunting growth and 

reducing seed production.  It acts to reduce visibility.  Reactions between nitrogen dioxide and 

other compounds in the atmosphere can form nitric acid, which contributes to the acid rain 

problem.  Oxides of nitrogen can also have a significant impact on fine particulate matter 

concentrations, most notably in the western areas of the United States. 

 

One of the most important features of NOX is their ability to react with volatile organic 

compounds (VOCs) to form ozone. Air quality computer models have shown that control of 

NOX is necessary in many areas of the United States to reach attainment of the ozone standard. 

 

Atmospheric deposition of oxides of nitrogen has recently been estimated to be a significant 

source of nitrogen to bodies of water such as the Chesapeake Bay and Delawareôs Inland Bays.  

Nitrogen acts as a nutrient and contributes to excess nutrient loading and algal blooms in estuary 

systems.  

 

Standards 
Primary NAAQS:  Annual arithmetic mean = 53 ppb (100 µg/m

3
)    

1-hour average = 100 ppb as 3-year average of the 98
th
 percentile daily max.  

(New in 2011: 1-hour average and standards changed from ppm to ppb)  

 

Sources 
 Oxides of nitrogen are produced during 

high-temperature burning of fuels.  

Sources of NOX include motor vehicles 

and stationary sources that burn fossil 

fuels such as power plants and industrial 

boilers. 

 

Locations 
Since 2001, Delaware has monitored NO2 

only in Wilmington. There was 

insufficient data to generate an average 

for 2000. 
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