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“...no matter where you go, there you are.” 
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Abbreviations and Acronyms 

 
Acronyms 
 

AQI Air Quality Index 

DCHD Douglas County Health Department 

EPA United States Environmental Protection Agency 

IMPROVE Interagency Monitoring of PROtected Visual Environments 

LLCHD Lincoln-Lancaster County Health Department 

MSA Metropolitan Statistical Area 

NAAQS National Ambient Air Quality Standard 

NADP/NTN National Atmospheric Deposition Program/National Trends Network 

NAMS National Air Monitoring Station 

NDEQ Nebraska Department of Environmental Quality 

OMB Office of Management and Budget  

OSHA Occupational Safety & Health Administration 

SLAMS State/Local Air Monitoring Station 

 
Pollutant Abbreviations 
 

CO Chemical abbreviation and molecular formula for carbon monoxide 

NH3 Chemical abbreviation and molecular formula for ammonia  

NOx Chemical abbreviation and molecular formula for nitrogen oxides 

O3 Chemical abbreviation and molecular formula for ozone 

HAP Hazardous Air Pollutant 

PM2.5  Particulate Matter with a maximum diameter of 2.5 microns 

PM10 Particulate Matter with a maximum diameter of 10 microns 

SO2  Chemical abbreviation and molecular formula for sulfur dioxide 

TRS Total Reduced Sulfur 

VOC Volatile Organic Compound 
 

Measurement Units 
 

ppm Parts per million, a volume/volume concentration unit. 

g/m3 Micrograms per Cubic Meter, a mass/volume concentration unit, 

where a microgram is one millionth of a gram. 

mg/m3 Milligrams per Cubic Meter, a mass/volume concentration unit, where 

a milligram is one thousandth of a gram. 

Notes 

 A concentration of 1 mg/m3 is one thousand times greater than 1 g/m3  

 1 mg/m3 = 1000 g/m3     

 1 mg/ m3 = 0.062 lbs. per million cubic feet  (where lbs. = pounds)  

 1 g/ m3 = 0.062 lbs. per billion cubic feet  (where lbs. = pounds) 

 1 lb. = 453,600 mg = 453,600,000 g    (where lbs. = pounds)  

 1 m3 =  1.31 yd3 = 35.3 ft3   (where yd3 = cubic yard & ft3 = cubic foot) 
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Some of the monitors in the State‟s 

PM2.5 network are operated by trained 

local contractors who collect the 

samples and mail them to the NDEQ 

for analysis.  Cost savings are realized 

by NDEQ through these contractors 

due to reduced travel costs and 

reduced time spent by department 

personnel to conduct the monitoring.  
 

 

 

 

Copies of this report are available free of charge through the Public Information Office of the Nebraska Department 

of Environmental Quality.  The Public Information Office can be reached by phone at (402) 471-4223 or via email 

at moreinfo@nebraska.gov.  The report is also available online at our website at www.deq.state.ne.us.  Adobe 

Acrobat is required to view the document online. 

 

If after reviewing this material you have questions, please contact the Air Quality Division at (402) 471-2189 or 

visit the NDEQ website at the web address above. 
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Background on Ambient Air Monitoring 

 

What is Ambient Air? 

 

For the purposes of this program, ambient air is defined as that portion of the atmosphere, 

external to buildings, to which the general public has access.   Areas within the fenced or 

restricted access boundaries of industrial facilities are generally not considered ambient air for 

the purposes of this program.  Workplace (indoor) air pollution exposure is regulated by the 

Federal Occupational Health and 

Safety Administration (OSHA). 

 

Who conducts Ambient Air 

Monitoring? 

 

Ambient air quality monitoring is 

performed in Nebraska by the 

N e b r a s k a  D e p a r t m e n t  o f 

Environmental Quality (NDEQ) with 

routine assistance from two local 

agencies: the Douglas County Health 

Department (DCHD) and the Lincoln-

Lancaster County Health Department 

(LLCHD).  The City of Omaha Air 

Quality Program also provides 

periodic assis tance with ai r 

monitoring projects.  The NDEQ 

ambient air monitoring program 

began in 1972. 

 

Why Monitor Ambient Air? 

 

Ambient air monitoring is conducted 

to evaluate compliance with State and 

National Ambient Air Standards, and 

to evaluate potential public health and 

welfare impacts related to air quality.  

Ambient air monitoring is required by 

the Federal Clean Air Act, which was 

established in 1970.  If monitoring 

finds violations of the standards, 

ambient monitoring is used to help identify potential pollutant sources and to facilitate the 

development of control strategies to bring the impacted area back into compliance with the 

standards.  Until an area is brought back into compliance it is said to be a “non-attainment” area. 



Nebraska’s Ambient Air Monitoring Network 

 
The Network 

 

The NDEQ, DCHD, and LLCHD currently operate eight different types of ambient air monitors 

at 28 sites throughout Nebraska.  Some sites have more than one monitor bringing the total num-

ber of monitors operated by the three agencies to 34.  Additionally, EPA operates three IM-

PROVE monitors and the National Atmospheric Deposition Program (NADP) operates two at-

mospheric deposition monitors and two mercury monitors as part of the National Trends Net-

work.  The maps that follow indicate the locations and pollutants monitored in Nebraska.  For 

more information on the pollutants see the Pollutants section of this report.   

 

Statistical Areas 
 

The United States Office of Management and Budget (OMB) groups counties into what are 

know as statistical areas.  These groupings are based on census data and are used by many differ-

ent agencies ranging from the Environmental Protection Agency (EPA) to the Department of 

Transportation (DOT) to the Department of Homeland Security (DHS).  Nebraska has two types 

of statistical areas: Metropolitan Statistical Areas (MSAs) and Micropolitan Statistical Areas 

(MiSAs).   

 

Metropolitan Statistical Area: A Metropolitan 

Statistical Area is a geographic grouping, usually 

of counties, defined by OMB for statistical pur-

poses.  It contains a core area with a large popula-

tion center and adjacent communities having a 

high degree of social and economic integration 

with that center.  In other words, an MSA may 

span several counties and even two or more states 

if a significant portion of the population com-

mutes to or from the core area to work or to pur-

chase goods and services.  To be classified as an 

MSA the core area must be a city with a popula-

tion of at least 50,000 or more, or an urbanized 

area with a population of 100,000 or more. 

 

Micropolitan Statistical Area:  A Micropolitan 

Statistical Area is essentially a Metropolitan Sta-

tistical Area on a smaller scale.  A Micropolitan 

Statistical Area may span more than one county or 

state depending on the degree of social and eco-

nomic interchange in the area.  It must contain 

one or more cities with a population of at least 

10,000 that together do not exceed 50,000. 

Source: U.S. Census Bureau, 2000 Census 

Table 1: Statistical Areas in Nebraska 

(see maps on pages 9-11)  

Name Population 

Metropolitan Statistical Areas  

Omaha-Council Bluffs 

(NE-IA) 
767,041 

Lincoln 266,787 

Sioux City 

(IA-SD-NE) 
143,053 

Micropolitan Statistical Areas  

Grand Island 68,305 

Norfolk 49,538 

Kearney 49,141 

Hastings 38,190 

Scottsbluff 37,770 

Fremont 36,160 

North Platte 35,939 

Columbus 31,662 

Lexington 26,508 

Beatrice 22,993 
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PM2.5 

4102 Woolworth Avenue 

9225 Berry Street 

2912 Coffey Avenue (Bellevue, NE) 

2242 Wright Street (Blair, NE) 

102 P Street (Weeping Water, NE) 

     (discontinued December 2005) 

3130 C Avenue (Council Bluffs, IA) 

2115 Navajo Road (Council Bluffs, IA) 

Ozone 

30th & Fort Streets 

11414 North 72nd Street 

2411 O Street 

1575 Highway 183 (Harrison County, IA) 

NADP/NTN 

Mead, Saunders County 

Omaha-Council Bluffs Metropolitan Statistical Area Monitor Locations 

PM10 

19th & Burt Streets 

7717 Dodge Street 

132nd & Q Streets 

46th & Farnam Streets 

102 P Street (Weeping Water, NE) 

112 Randolph Street (Weeping Water, NE) 

5102 Highway 2 (Weeping Water, NE) 

3130 C Avenue (Council Bluffs, IA) 

Carbon Monoxide 

30th & Fort Streets 

7425 West Dodge Road 

     (discontinued June 2005) 

Sulfur Dioxide 
11300 North Post Road  

1616 Whitmore Street 

2115 Navajo Road (Council Bluffs, IA) 

Ozone

▲ PM2.5

▼ PM10 

Carbon Monoxide

Sulfir Dioxide 

 NADP/NTN 

 







11 

In
troductio

n 

▲  

 

Carbon Monoxide 

2620 O Street 

Ozone 

1st & Maple Street (Davey) 

PM2.5 

3140 N Street 

Lancaster County Monitoring Locations 

Ozone

▲ PM2.5 

Carbon Monoxide 

  

PM2.5 

27th & Morgan (Sioux City, IA) 

PM10 

27th & Morgan (Sioux City, IA) 

TRS 

South Sioux City, 246 152nd Street 

Dakota City, 501 Pine Street 

▲ PM2.5 

▼ PM10

TRS 

Sioux City Metropolitan Statistical Area Monitor Locations 
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▲ ▼

 ▲ 

 



Network Modifications 

 

Beginning in 2007, the NDEQ was required to develop and submit an annual Network Plan for 

EPA review and approval.  The annual Network Plan explains the purpose of all existing moni-

toring sites and proposes modifications to the ambient air monitoring network for the next year.  

The 2008 Network Plan is available on the NDEQ web site. 

 

Ambient air monitoring networks are dynamic entities, and mid-year changes are allowed and 

at times needed.  Factors that can require network modifications include new pollutant sources, 

changing pollutant levels, new and  improved monitoring technology, and monitoring-related 

site-specific factors (e.g., loss of a site lease or activity at a site that interferes with the monitor-

ing equipment).  Table 2 summarizes the network modifications that occurred in 2007. 

 

AIRNow Network 

 

In the spring of 2005, Nebraska became a part of the EPA‟s AIRNow Network.  All 50 U.S. 

States, U.S. territories and Canada are a part of this network.  AIRNow is a valuable tool, the 

primary use of which is to inform the public of the current environmental conditions.  AIRNow 

is also used to predict environmental conditions several hours in the future.  The primary pollut-

ants reported to AIRNow are Ozone, PM2.5, and PM10.  All of Nebraska‟s Ozone data, meteoro-

logical data, and most of the PM2.5 and PM10  data from the continuous particulate monitors are 

reported to the AIRNow Network every hour of every day.  The AIRNow website can be ac-

cessed at www.airnow.gov. 

Table 2: 2007 Network Modifications 

Monitor Date Description 

46th & Farnam, 

Omaha (PM10) 

Jan 2007 Older manual hi-volume sampler was replaced with newer more sophisti-

cated BAM continuous analyzer (see page 16 for more information on 

these types of monitors) 

Mead (Mercury) June 2007 This monitor was purchased by NDEQ and is operated by the University of 

Nebraska.  It is part of the National Atmospheric Deposition Program 

(NADP).  Visit their website at nadp.sws.uiuc.edu 

25th & L/24th & O 

(PM10) 

Aug 2007 In June 2006, DCHD began operating a Special Purpose Monitor (SPM) to 

measure PM10 in South Omaha. This monitor was initially located at 25th 

and L Streets but was subsequently moved approximately 3 blocks to 24th 

and O Streets on August 22, 2007. The site was moved because of poor site 

access at the 25th and L Street site. 

South Sioux City 

(TRS) 

Sep 2007 Site at 246 152nd street was terminated at the request of property owner in 

April 2007.  A replacement site was established at 701 West 29th Street in 

September 2007. 

7425 Dodge/7747 

Dodge, Omaha (CO) 

Oct 2007 Original site at 7425 Dodge was demolished in 2005, so monitor had to be 

moved.  New site at 7747 Dodge established in October 2007 

30 & Fort Street (CO) Dec 2007 Shut down because measurements were historically very low and because 

the new location at 7747 Dodge street was expected to find higher concen-

trations of CO due to its proximity to a major roadway 
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The Air Quality Index (AQI) 
 

The Air Quality Index (AQI) was developed by the EPA to provide accurate, timely and easily 

understandable information about daily levels of air pollution.  All metropolitan areas with a 

population greater than 350,000 are required to report the AQI daily.  The AQI provides citizens 

with information on the general health effects associated with different pollution levels.  The six 

AQI categories are described below.  Each category has been assigned a specific color to aid 

citizen recognition (Table 3). 

The AQI level is reported on a scale of 0-500.  An AQI level at or below 100 indicates that a 

pollutant is in a satisfactory health range.  AQI levels greater than 100 mean that a pollutant is in 

an unsatisfactory health range.  The AQI is derived from the concentrations of five major 

pollutants: PM10, PM2.5, SO2, CO, and, O3.  Each day a sub-index is calculated for each pollutant.  

The highest sub-index of the five pollutants is reported as the AQI for that day.  For example, in 

Table 4 below, carbon monoxide had the highest sub-index on six days in 2003.   

 

Omaha is the only metropolitan area in Nebraska that is required to report AQI information on a 

daily basis.  The current day‟s AQI and air quality forecast can be found on the Douglas County 

web site at www.co.douglas.ne.us/dept/health.  The City of Lincoln also reports its AQI which 

can be found at www.lincoln.ne.gov/city/health/environ/pollu/aqi.htm.  More information on the 

AQI is available on the EPA‟s website at www.epa.gov/airnow/aqibroch/. 

Table 3: Air Quality Index Categories 

AQI Air Quality Color Expected Health Effects 

0-50 Good Green Few or none 

51-100 Moderate Yellow Few or none 

101-150 Unhealthy for sensitive groups Orange Mild 

150-200 Unhealthy Red Mild 

201-300 Very unhealthy Purple Significant 

301-500 Hazardous Maroon Serious 

Table 4: Omaha Metropolitan Area: 2007 Air Quality Index 

Number of Days when Air Quality Was: Pollutant  Number of Days Used as AQI 

Good 171 Ozone 39 

Moderate 187 Particulates (PM2.5) 249 

Unhealthy for Sensitive Groups 7 Particulates (PM10) 71 

Unhealthy 0 Carbon Monoxide 1 

Very Unhealthy 0 Sulfur Dioxide 5 

Total 365 Total 365 



Omaha Metropolitan Statistical Area 

 
Omaha and its surrounding communities is the largest metropolitan area in the State.  The 

Omaha MSA is home to over 700,000 people and comprises five Nebraska counties and three 

Iowa counties (see map on page 10).  It includes the cities of Omaha, Council Buffs, Iowa, and a 

number of other smaller towns and cities. 

 

There are a total of 18 monitoring sites located in the Omaha MSA.  

Many of these monitors are maintained and operated by the 

Douglas County Health Department, but the NDEQ, the University 

of Iowa Hygenics Laboratory, and the National Atmospheric 

Deposition Program also operate some monitors outside of Douglas 

and Sarpy counties.  See Table 5 for a list of these monitors and 

refer to the map on page 10 for site locations.   

 

The ambient monitoring conducted in 2007 demonstrates that 

Omaha‟s air quality is within the limits established by the NAAQS.  

This is consistent with trends over the last several years.  However, 

changes to the federal PM2.5 standard in late 2006 mean that 

Omaha‟s PM2.5 data is much closer to the new 24-hour standard of 

35 g/m3 (see page 19).   

 

Another area of concern for the Omaha MSA is the new ozone standard that became effective in 

March 2008.  The revision decreases the standard from 0.08 ppm to 0.75 ppm.  As with the 

revised PM2.5 standard of 2006, this puts Omaha‟s ozone measurements much closer to the new 

standard (see page 18). 

Table 5: Omaha MSA 

Monitoring Sites 

Pollutant No. of Sites 

O3 4 (1 in Iowa) 

PM2.5 6 (2 in Iowa) 

PM10 8 (1 in Iowa) 

CO 2 

SO2 3 (1 in Iowa) 

NADP/NTN 1 

Photo by Greg Gilbertson     
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Lincoln 

 
Lincoln is the second largest metropolitan area in the State.  It is home to approximately 267,000 

people.  There are three monitoring sites located either in or near 

Lincoln.  All of these monitors are maintained and operated by the 

Lincoln-Lancaster County Health Department.  See Table 6 for a list 

of these monitors and refer to the map on page 11 for site locations.  

The ozone site is located in Davey, which is approximately 5 miles 

north of Lincoln. This location was chosen because ozone typically 

forms in the atmosphere downwind of large cities and industrial 

areas.  For more information on ozone formation see page 30. 

 

The ambient monitoring conducted in 2007 demonstrates that 

Lincoln‟s air quality is well within the limits established in the NAAQS.  This is consistent with 

trends over the last several years.  The pollutant-specific sections of this report provide 

quantitative data on the pollutant levels detected. 

 

Weeping Water 

 
Weeping Water is a community of about 1000 citizens situated in central Cass County.  

Although contained within the Omaha MSA, its air quality is more heavily influenced by local 

sources than by those common to large cities.  Air quality monitors in the Weeping Water area, 

which has a high concentration of limestone quarries and trucking operations, have measured 

high levels of particulate matter several times since the NDEQ started local monitoring in 1985.  

NDEQ currently operates three PM10 monitors and one suite of meteorological instruments in 

and near Weeping Water.  See Table 7 for a list of these monitors and refer to the map on page 

10 for site locations.   

 

There were two exceedances of the PM10 24-hour standard in 2007 (see page 21).  The first 

occurred in October at the Park site that is on the east side of town.  The second occurred in 

November at the Lauritzen Farm site, which is Northeast of the 

Intersection of Highway 50 and Fletcher Avenue.  Prior to these 

exceedances, the last exceedance in Weeping Water occurred in 

2004 at the waste water treatment plant, on the west side of town, 

where a concentration of 153 μg/m3 was recorded.  Although this 

value exceeded the standard it was not a violation.  The standard 

must be exceeded more than three times over a three-year period 

before a violation occurs.   

 

NDEQ Title 129, Chapter 21 contains regulations that apply to limestone processing facilities in 

the Weeping Water area that were originally developed to prevent the PM10 NAAQS from being 

exceeded.  In addition, NDEQ staff and representatives from industry, local government, and 

other state agencies have been working to develop and implement a plan to improve the air 

quality in and around Weeping Water. 

Table 6: Lincoln 

Monitoring Sites 

Pollutant No. of Sites 

O3 1 

PM2.5 1 

CO 1 

Table 7: Weeping Water 

Monitoring Sites 

Pollutant No. of Sites 

PM10 3 

Meteorological 1 



Pictured at left is a sequential particulate sampler.  This 

sampler is located in Omaha and is configured to collect 

PM2.5. These samplers can also be configured to collect PM10.  

They collect a 24-hour particulate sample on a filter that is 

weighed before and after the sample is taken.  The 

accumulated mass is then translated into a particulate 

concentration.  Operating these samplers is labor-intensive 

because of the 

l a b o r a t o r y 

work required 

and because 

they must be 

serviced weekly 

to exchange 

sample filters.  

Sample results 

can take up to 

several weeks 

to be returned.    

Pictured at right 

is a BAM 1020 

c o n t i n u o u s 

p a r t i c u l a t e 

a n a l y z e r 

currently in use 

b y  D C H D .  

BAM stands for 

Beta Attenuation 

Monitor.  Like the TEOM, the BAM generates particulate 

measurements each hour.  At 1-hour intervals, a small 

carbon-14 element emits a constant source of high-energy 

electrons (beta rays) through a spot of clean filter media. 

The beta rays are measured by a detector to determine a 

zero reading. The analyzer then advances the filter media 

into a stream of ambient air. At the end of the hour the 

sampled media is placed back between the beta source and 

the detector and the beta rays are measured again.  The 

difference in the before and after measurements is then 

translated into a particulate concentration. 

Technology Review: Particulate Samplers and Analyzers 

Pictured at center is a TEOM 1400 

particulate analyzer.  TEOM stands for 

T a p e r e d  E l e m e n t  O s c i l l a t i n g 

Microbalance.  The TEOM is essentially a 

sequential sampler with the laboratory 

built right in.  A filter sits on a tapered 

element and collects particulate.  The 

tapered element oscillates (vibrates) as the 

sample stream passes through it.  As more 

mass is collected, the oscillation frequency 

slows and can be translated directly to a 

particulate concentration that can be 

reported every hour.  This eliminates the 

need for a laboratory and reduces the 

amount of manpower required to operate 

the analyzer. 
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Cozad and Gothenburg 

 
PM10 monitors are located in both of these cities to address grain and feed processing sources in 

the area, including alfalfa processing.  The monitors have found that the areas were in 

compliance with both the 24-hour and annual average standards.  Monitoring over the last 

several years has indicated that the maximum 24-hour readings at both these sites is approaching 

the annual standard.  It is important for local sources to diligently maintain and operate 

particulate emissions controls.  

 

Sioux City Metropolitan Statistical Area 

 
Although the two total reduced sulfur (TRS) monitors located in South Sioux City and Dakota 

City indicate a marked reduction in TRS levels since 2000, the 30-minute TRS standard was 

exceeded at the Dakota City monitoring site for the 8th year in a 

row.  The reduction seen since 2000 is attributed at least in part 

to the installation of air pollution controls on an anaerobic lagoon 

in the area.  See Table 9 for a list of monitors in this MSA and 

refer to the map on page 11 for site locations.   

 

This area of the State has several remaining potential TRS 

sources including sources on the Iowa side of the Missouri River.  

Some local governments have initiated hydrogen sulfide 

monitoring programs (hydrogen sulfide, or H2S, is a component 

of TRS).  Such programs cannot determine compliance with the State TRS standard, but may 

provide information helpful in identifying local source contributions.  At this time, the NDEQ 

plans to continue monitoring using the its current network of two sites.   

 

Lexington 

 
The total reduced sulfur (TRS) monitor located in the Lexington area found TRS levels to be 

well below the State standards.  This is consistent with trends over the last 2 to 3 years.  The 

improvement seen since 2000 is attributed at least in part to the installation of air pollution 

controls on anaerobic lagoons in the area.  A monitoring site in a city park in Lexington was shut 

down in April 2003 as it had consistently demonstrated that TRS levels were in compliance with 

the standard.  Additional meteorological instruments were added to the remaining site in late 

2006 to support pollution dispersion modeling programs. 

Table 8: Sioux City MSA 

Monitoring Sites 

Pollutant No. of Sites 

PM2.5 1 (in Iowa) 

PM10 1 (in Iowa) 

TRS 2 



Ozone: 3-Year Average of 4th Highest 8-hour 
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What is Ozone? 

Ozone is a gas created by chemical 

reactions in the atmosphere.  It is formed 

in the presence of sunlight from two other 

airborne pollutants : nitrogen oxides (NOx) 

and volatile organic compounds (VOCs). 

What are the Sources of Ozone? 

Ozone is not directly emitted by any 

manmade sources; however, the 

compounds mentioned above that can 

form ozone (called ozone precursors) are 

emitted by vehicles and industrial 

smokestacks.  

Where is Ozone Data Collected? 

30th & Fort St., Omaha  

2411 „O‟ St., Omaha 

11414 N. 72nd St., Omaha 

Davey  (5 miles north of Lincoln) 

1575 Highway 183 (Harrison County, 

IA)* 

(see maps on pages 10 & 11) 

NAAQS 

The 3-year average of the 4th highest 8-

hour average concentrations must be less 

than or equal to 0.08 ppm.  For example, 

to compute the average at a site for 2004, 

average the 4th highest 8-hour average 

concentrations from 2002, 2003, and 2004. 

Welfare Effects 

Prolonged exposure can damage many 

varieties of vegetation.  It can cause 

decreased yields for commercial crops, 

forests, and urban ornamental plants.  It 

can also make sensitive plants more 

susceptible to disease and harsh weather. 

Health Effects 

Ozone irritates mucous membranes in the respiratory system and 

can cause coughing, choking, impaired lung function, and reduced 

resistance to colds and diseases such as pneumonia. 

When is Ozone Data Collected? 

In Nebraska, ozone data is collected from April 1st to October 31st.  

This is the time of year when there is more sunlight each day and 

higher temperatures, both of which are more conducive to ozone 

formation. 

 
 

O3 at a glance... 

Source: DCHD, LLCHD 

*Visit www.iowadnr.gov/air/prof/monitor/monitor.html to view 

Iowa‟s air quality data. 



19 

Ambient A
ir

 Q
uality D

ata 

PM2.5 98th Percentile Values
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Where is PM2.5 Data Collected? 

Omaha (2 sites ) 

Council Bluffs, IA (2 sites )* 

Sioux City, IA*

Bellevue 

Blair  

Lincoln 

Grand Island 

North Platte  

 (discontinued in December 2005) 

Scottsbluff 

Weeping Water 

 (discontinued in December 2005) 

(see maps on pages 9-11)   

What is PM2.5? 

PM2.5 is solid matter or liquid droplets that are carried in the 

ambient air.  Due to their small size they can be carried much 

higher and farther than larger particles such as PM10. 

What are the Sources of PM2.5? 

PM2.5 originates as particles from emission 

sources and it is also formed in the 

atmosphere from the reaction and 

coalescence of other pollutants.  

Health Effects 

Because of its microscopic size, PM2.5 can 

get past the body‟s natural differences 

such as the mucous membranes in the nose 

and throat.  PM2.5 can carry heavy metals 

and cancer-causing organic compounds 

into the deepest, most susceptible parts of 

the lungs and in some instances even into 

the bloodstream. PM2.5 has been linked to 

irregular heartbeat, nonfatal heart attacks 

and premature deaths in people with heart 

or lung disease.  When inhaled in 

combination with other pollutants PM2.5 

can increase incidence and severity of 

respiratory diseases. 

Particulate Matter Less than 2.5 Microns in Diameter (PM2.5) 

 

PM2.5 at a 
glance... 

NAAQS  

 24-Hour Standard: The 98th 

percentile 24-hour value must be 

less than or equal to 35 g/m3.  The 

98th percentile value is the value 

below which 98% of the samples 

fall.  In other words, 98% of all 

samples collected at a monitor must 

be less than or equal to 35 g/m3 .   

 

 Annual Standard: The average of  

three consecutive years must be less 

than or equal to 15 g/m3 (see page 

20 for chart). 

Welfare Effects 

PM2.5 can corrode metals, dirty buildings 

and impair visibility. 

Source: NDEQ, DCHD, LLCHD 

*Visit www.iowadnr.gov/air/prof/monitor/monitor.html to view 

Iowa‟s air quality data. 
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PM2.5 3-Year Average Concentrations
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Major developments in Photovoltaics (PV), or solar power 

electricity generation,  first occurred in the 1950s and 1960s 

and were driven by the space race.  In 2004, NDEQ used this 

technology to power a monitor in a somewhat remote area 

near Weeping Water.  The EPA provided half of the cost in 

the form of a grant and the site was established in April 2005.  

Since that time, the site has operated more reliably than many 

sites that are on the power grid.  The concept has proven so 

successful that a second independent photovoltaic system was 

employed to power additional instruments added to this site in 

2007.  Both systems rely on an array of solar modules to gen-

erate electricity and a bank of batteries to store electricity so 

that the sites can operate at night and on cloudy days. 

Technology Review: Photovoltaics 

Primary Array (2005) 

Size: 40 Kyocera KC120 modules, average 

19.2 kilowatts power generation per day 

Battery Bank:  24 Rolls S-460 lead-acid bat-

teries, 1050 amp-hr capacity 

Load: R&P TEOM 1400 particulate monitor, 

and modem, approx. 16 kilowatts daily 

Autonomy‡: 3-4 days depending upon season 

Secondary Array (2007) 

Size: 3 Kyocera KC130 modules, average  1.6 

kilowatts power generation per day 

Battery Bank:  2 Rolls S-460 lead-acid bat-

teries, 350 amp-hr capacity 

Load: Assorted meteorological instruments 

Autonomy‡: 3-4 days depending upon season 

Weeping Water PV Array Specifications 

‡Autonomy is the amount of time the system can oper-

ate without sunlight 

Source: NDEQ, DCHD, LLCHD 
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PM10 Maximum Concentrations
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What is PM10? 

PM10 is solid matter or liquid 

droplets that are carried in the 

ambient air. 

Health Effects 

PM10 can carry heavy metals 

and cancer-causing organic 

compounds into the deepest, 

most susceptible parts of the 

lungs. When inhaled in 

combination with other 

pollutants PM10 can increase 

incidence and severity of 

respiratory diseases. 

Particulate Matter Less than 10 Microns in Diameter (PM10) 

What are the Sources of PM10? 

PM10 is emitted by natural, largely 

uncontrollable sources such as wind-

blown dust and fires.  PM10 is also 

emitted by industrial, agricultural and 

mobile sources. 

Where is PM10 Data Collected? 

Omaha (4 sites) 

Council Bluffs, IA* 

Sioux City, IA* 

Weeping Water (3 sites) 

Cozad 

Gothenburg 

(see map on pages 9-11) 

NAAQS 
24-hour Standard: Four or more 24-hour averages above 150 g/m3 during 

a 3-year period is an exceedance of this standard.   

†Note: this means that the three values in the chart below are not 

exceedances even thought they are in excess of 150 g/m3. 

 

PM10 at a glance... 

Source: NDEQ, DCHD 

*Visit www.iowadnr.gov/air/prof/monitor/monitor.html 

to view Iowa‟s air quality data. 

Welfare Effects 

PM10 can corrode metals, 

dirty buildings and impair 

vision. 
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Carbon Monoxide: 2nd Highest 8-

Hour Averages
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What is Carbon Monoxide? 

Carbon monoxide is a colorless, 

odorless gas formed as a result 

of the incomplete combustion of 

petroleum fuels. 

Carbon Monoxide (CO) 

Health Effects 

Carbon monoxide interferes with the body‟s ability to absorb 

oxygen, thus impairing perception and thinking, slowing 

reflexes and causing drowsiness.  Prolonged exposure to high 

levels of CO can cause unconsciousness and even death.  

Long-term exposure is suspected of aggravating 

arteriosclerosis. 
Where is Carbon Monoxide Data Collected? 

30th & Fort, Omaha 

7425 W. Dodge Road, Omaha 

(discontinued in June 2005) 

2620 „O‟ St., Lincoln 

(see maps on pages 10 & 11) 

 

 
 

CO at a 
glance... 

What Emits Carbon Monoxide? 

Carbon monoxide is found in motor vehicle exhaust.  It is also 

emitted by industrial processes, power plants, woodstoves, forest 

fires and kerosene space heaters. 

NAAQS 

 35 ppm (40 mg/m3) as a maximum 1-hour concentration not to be exceeded more than once per year 

 9 ppm (10 mg/m3) as a maximum 8-hour concentration not to be exceeded more than once per year 

Welfare Effects 

Carbon monoxide can cause damage to buildings and crops. 

Carbon Monoxide: 2nd Highest 1-

Hour Averages
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Primary vs. Secondary 

Air Quality Standards 

Some pollutants such as 

sulfur dioxide have both 

primary and secondary 

standards.  Primary standards are designed solely to protect public health and as such are the more 

stringent standards.  Secondary standards are designed to protect public and private welfare such as 

buildings and other property, crops and livestock.  For pollutants for which no secondary standard is 

defined, the secondary standard is assumed to be the same as the primary.  In other words, danger to public 

health and welfare is expected at the same pollutant concentrations. 

Sulfur Dioxide (SO2) 

What is Sulfur Dioxide? 

Sulfur dioxide is a gas that is 

generated during the combustion of 

sulfur-containing fuels such as coal. 

Health Effects 

Sulfur dioxide aggravates heart and lung disease symptoms; and increases 

incidence of coughs, colds, and acute respiratory diseases such as asthma, 

bronchitis, and emphysema.  
Welfare Effects   

In high concentrations, 

sulfur dioxide is toxic to 

plant life.  It can destroy 

paint pigments, erode 

statues, corrode metals 

and harm textiles.  It also 

contributes to acid rain. 

What Emits Sulfur Dioxide? 

Sulfur dioxide is emitted primarily 

by large electrical generating 

stations, industrial boilers, and 

other industrial combustion sources.  

Note that the annual primary standard is not shown because the values for each monitor are relatively small (less 

than 10% of the 0.03 ppm standard). 

Where is Sulfur Dioxide Data Collected? 

1616 Whitmore, Omaha 

28th & Reynolds, Omaha 

Council Bluffs, IA* 

(see map on page 10) 

NAAQS 

 Primary: 0.03 ppm (80 g/m3) as an annual average  

 0.14 ppm (365 g/m3) as a maximum 24-hour concentration not 

 to be exceeded more than once per year 

 Secondary: 0.5 ppm (1300 g/m3) as a 3-hour concentration-hour 

concentration not to be exceeded more than once per year 

 
SO2 at a 
glance... 

Sulfur Dioxide, Primary Standard: 

2nd Highest 24-Hour Averages
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Sulfur Dioxide, Secondary Standard: 

2nd Highest 3-Hour Averages
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Source: DCHD         *Visit www.iowadnr.gov/air/prof/monitor/monitor.html to view Iowa‟s air quality 



What Emits TRS? 

TRS results from microbial 

degradation and bacterial decomposition.  Typical sources 

include packing plants, leather tanneries, sewage treatment 

plants, livestock waste control facilities, animal rendering 

plants, composting operations, and oil and natural gas 

extraction sites.  

What is TRS? 

TRS is a gas composed of 

hydrogen sulfide, methyl 

me rcap ta n ,  d i me t h y l 

sulfide,  dimethyl disulfide, 

and other compounds 

containing sulfur. 

Total Reduced Sulfur  (TRS) 

Health Effects 

At low levels of exposure TRS can cause headaches, depression, fatigue, and 

nausea.  At higher levels of exposure health effects may include eye and 

respiratory irritation, olfactory nerve fatigue, and pulmonary edema.  At 

extremely high levels TRS can cause 

respiratory failure and death.  Where is TRS Data Collected? 

Dakota City 

Lexington 

South Sioux City 

(see maps on page 9 &11)  

State Ambient Air Quality Standards 

10 ppm as a 1-minute maximum 

0.1 ppm as a 30-minute rolling average  

Welfare Effects   

At high levels TRS can have 

detrimental  effects on plant life. 

Exceedances of TRS Standard 

There is a State Ambient Air Quality Standard for TRS, but a Federal standard, or NAAQS, does not exist.  The 

charts that follow show the highest 1-minute and 30-minute concentrations recorded from 2002 thru 2006.  Prior 

to 2002, the monitor recorded levels in excess of 15 times the 30-minute standard.  There have been marked 

reductions in TRS levels since this time in both the Dakota City/South Sioux City and the Lexington areas.  

These reductions are, at least in part, attributed to air pollution controls being installed at nearby anaerobic 

lagoons.  The exceedances recorded at the Pine Street Monitor (see graph at below) occurred during the early 

spring of the year, usually in April.  Each year there were from one to three episodes; these episodes typically 

lasted no longer than one hour.   

 

TRS at a glance... 
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Emission Inventory 

 
In addition to ambient air monitoring data, there are other types of data that are useful when 

gauging air quality.   Emission inventory data can be used to assess an industry‟s or pollutant‟s 

impact on the environment.  Due to the complexity of collecting and processing emission 

inventory data, comprehensive estimates are usually performed every three years.  The last 

emission inventory was performed in 2005.  The 2005 data is presented in this report with the 

exception of HAP data: due to a restructuring of the emission inventory process, 2005 HAP data 

was not available and 2002 data is presented instead.  Data for the 2008 emission inventory is 

currently being collected and processed.  The 2008 inventory should be available in 2010.  There 

are two basic types of emission inventory data: 

 

Submitted Emission Inventories (Point Sources) 

 

Emission Inventories are submitted each year by facilities that have air quality operating permits 

from NDEQ.  These permits contain conditions that place limits on the amount of pollutants that 

can be discharged from these facilities.  These permits also require sources to submit emission 

inventories each year that describe the quantity of each of the pollutants that they emit.  This 

emission inventory data is reviewed by NDEQ before being submitted to EPA.  The data that is 

gathered from facilities through their permits is referred to as point source data.  Point sources 

can generally be thought of as emanating from a single point such as a stack on a factory. 

 

Modeled Emission Inventories (Non-point Sources) 
 

In addition to the point source emission data gathered from facilities, EPA has developed an 

extensive list of emission factors for estimating non-point emission sources.  Non-point sources 

include mobile sources (e.g., cars and trucks), small business and commercial operations (e.g., 

repair  shops, machine shops, laundries, retail sales, warehouses, etc), residential areas, and 

agricultural activity.  Unlike a point source, non-point sources are difficult to measure directly.  

Non-point sources are quantified using the emission estimation factors and models developed by 

EPA.  Non-point sources are generally divided into the three categories listed below: 

 

Mobile, On-road: A mobile on-road emission is one that comes from vehicle traffic on 

the state‟s travel ways.  This includes cars, trucks, and tractor-trailers. 

Mobile, Non-road: A mobile non-road emission is one that comes from vehicles that do 

not travel on public roadways or are not licensed.  Some examples are lawn mowers, 

farm implements, and construction equipment. 

Area: This generally includes all other non-point sources that are not mobile sources.   

Examples include residential furnaces, parking and loading areas, small commercial 

operations, and dust from agricultural operations such as feed lots. 



 Pollutants Inventoried for this Report 

 
In addition to the pollutants described in the Ambient Air Quality Data section of this report, 

there are several other pollutants that are inventoried for which there are no national ambient air 

quality standards (NAAQS).  Some of these pollutants are described in detail below: 

 

HAPs 

 

H a z a r d o u s  a i r 

pollutants (HAPs) are 

sometimes referred to 

as air toxics.  EPA has 

officially listed 188 

HAPs.  A HAP is any 

pollutant known or 

suspected to cause 

cancer or other serious 

health effects such as 

d a m a g e  t o  t h e 

reproductive system 

and birth defects.  

Although EPA has 

identified many HAPs, 

it has not set national 

ambient air quality 

standards  Due to their 

v a r i e d  c h e m i c a l 

characteristics HAPs 

a r e  r e g u l a t e d 

differently: typically, 

facilities are permitted 

to produce no more 

than a certain amount of 

HAPs each year thereby 

limiting the amount of 

HAPs emitted into the 

atmosphere. 

 

VOCs 

 

Some HAPs are classified as volatile organic compounds (VOCs).  A VOC is simply a 

compound that contains carbon (other than carbon monoxide, carbon dioxide, and few others) 

and can break down and react with other atmospheric compounds in the presence of sunlight 

forming other pollutants such as ozone.   

Table 9: Inventoried Pollutants 

Pollutant Health Effects 

PM2.5 Carries heavy metals and cancer-causing organic 

compounds into the deepest, most susceptible parts of the 

lungs.  Increases incidence and severity of respiratory 

diseases. 

PM10 Carries heavy metals and cancer-causing organic 

compounds into the deepest, most susceptible parts of the 

lungs.  Increases incidence and severity of respiratory 

diseases. 

Carbon Monoxide 

(CO) 

Prolonged exposure to high levels can cause 

unconsciousness and death.  Long-term exposure  suspected 

of aggravating arteriosclerosis. 

Sulfur Dioxide 

(SO2) 

Aggravates heart and lung disease symptoms. Increases 

incidence of coughs, colds, and acute respiratory diseases 

such as asthma, bronchitis, and emphysema.  

Nitrogen Oxides 

(NOx) 

React in the atmosphere to form nitrate particles which can 

cause respiratory problems   Contribute to the formation of 

ozone, acid rain, and other toxic compounds. 

Ammonia 

(NH3) 

Reacts with other compounds in the atmosphere to form 

particulate matter. 

Volatile Organic 

Compounds 

(VOCs) 

Cause eye, nose, and throat irritation; headaches, loss of 

coordination, nausea; damage to kidney, liver, and central 

nervous system.  Some are known to cause cancer.  Some 

react with other compounds in the atmosphere to form 

ozone. 

Hazardous Air 

Pollutants (HAPs) 

Cause cancer, birth defects, and reproductive disorders 
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2005 Nebraska Emissions by Weight 
(all values are in tons) 

Ozone 

 

One thing astute readers may notice about the emissions inventory is that ozone is conspicuously 

absent.  This is because ozone is not directly emitted by any source, point or otherwise; it forms 

only in the atmosphere, primarily from nitrogen oxides and VOCs.  Compounds such as these 

that form ozone are called precursor chemicals.  To get an idea of what “ozone emissions” might 

be like, one must consider the amount of precursor chemicals present in the atmosphere as well 

as the ambient temperature and the amount of sunlight.  To a lesser extent, PM2.5 can also form 

in the atmosphere from precursor chemicals, but unlike ozone, it can also be emitted directly 

from a source 

 

Emissions Graphs 

 
Emissions are typically reported in tons.  The graph below shows the total number of tons of 

each pollutant emitted in Nebraska in 2002.  These figures include emissions reported by 

facilities as well as emissions modeled by EPA.   

 

Note that carbon monoxide emissions contribute the most to the total pollutants emitted.  Also 

refer to the carbon monoxide emissions graph on page 29: note that over 59% of all carbon 

monoxide emissions are from gasoline-powered highway vehicles—cars, trucks and 

motorcycles.  Consider that 59% of 571,149 tons is 336,978 tons, which is about 20% of the total 

of all pollutants emitted in Nebraska. 

*PM10: 459,885 

CO: 571,149

NOX: 237,877

NH3: 172,889 

SO2: 120,964 

VOC: 99,342

HAP: 25,563 

Total Tons Emitted: 1,687,669 

*PM10 emissions, by definition, include PM2.5 emissions thus PM2.5 emissions are not shown on this chart since 

they are a subset of PM10 emissions. 



2005 Nebraska PM2.5 Emissions 
 

2005 Nebraska PM10 Emissions 
 

Agricultural Fires: 5.3% 

Farm Equipment (Diesel): 4.5% 

Residential Woodstoves & Fireplaces: 3.1% 

Railroads: 2.7% 

Construction: 2.7% 

Paved Public Roads: 2.4% 

Open Burning: 2.0% 

Stone Quarrying & Processing: 1.9% 

Electric Utilities (Coal Combustion): 1.7% 

Heavy Duty Highway Diesel Vehicles: 1.1% 

All Other Sources: 5.5% 

Agricultural Crops: 
 30.4% 

Unpaved Public Roads: 
 36.7% 

Paved Public Roads: 4.6% 

Construction: 4.0% 

Stone Quarrying & Processing: 1.4% 

All Other Sources: 5.2% 

Agricultural Crops: 
 30.2% 

Unpaved Public Roads: 
 54.6% 
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2005 Nebraska Carbon Monoxide (CO) Emissions 
 

2005 Nebraska Sulfur Dioxide (SO2) Emissions 
 

Agricultural Fires: 7.1% 

Lawn & Garden Equipment: 7.0% 

Farm Equipment (Gas & Diesel): 4.8% 

Light Commercial Off-highway: 3.8% 

Residential Woodstoves & Fireplaces: 2.7% 

Heavy Duty Highway Gas Vehicles: 2.2% 

Recreational Off-road Vehicles: 1.9% 

Heavy Duty Highway Diesel Vehicles: 1.4% 

Recreational Marine Vessels: 1.4% 

Railroads: 1.3% 

Liquefied Petroleum Gas: 1.3% 

All Other Sources: 6.0% 

Light Duty Gas Vehicles 
& Motorcycles: 

 32.9% 

Light Duty 
Gas Trucks: 

 26.2% 

 

 

Railroads: 3.9% 

Farm Equipment (Diesel): 2.9% 

Miscellaneous Mineral Products: 2.5% 

Cement Manufacturing: 1.5% 

All Other Sources: 4.4% 

Electric Utilities 
(Coal Combustion): 

 61.9% 

Industrial Fuel 
Combustion (Coal & 

Petroleum): 
22.9% 



2005 Nebraska Nitrous Oxide (NOx) Emissions 
 

2005 Nebraska Ammonia (NH3)Emissions 
 

Heavy Duty Highway Diesel Vehicles: 11.0% 

Light Duty Vehicles & Motorcycles: 5.1% 

Light Duty Gas Trucks: 4.6% 

Industrial Fuel Combustion  

 (Petroleum & Coal): 2.9% 

Construction Equipment: 1.9% 

Heavy Duty Highway Gas Vehicles: 1.3% 

All Other Sources: 10.5% 

Railroads: 
 28.8% 

 

 

 

 

All Other Sources: 3.4& 

Fertilizer  
Application: 

 36.6% 

Agricultural Livestock 
 60.0% 

Electric Utilities 
(Coal Combustion): 

21.9% 

Farm  
Equipment 

(Diesel): 
12.0% 
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Emis
sio

n In
ventory 

2005 Nebraska Volatile Organic Compound (VOC) Emissions 
 

2002 Nebraska Hazardous Air Pollutant (HAP) Emissions 
(Due to a restructuring of the emission inventory process, there was no HAP data available in 2005) 

Service Stations: 7.3% 

Residential Woodstoves & Fireplaces: 4.6% 

Recreational Off-road Vehicles: 3.7% 

Lawn & Garden Equipment: 3.6% 

Recreational Marine Vessels: 3.5% 

Railroads: 3.4% 

Farm Equipment (Diesel): 3.0% 

Agricultural Fires: 3.0% 

Solvent Utilization: 9.6% 

Off-highway Gas Vehicles: 9.4% 

 

 

 

Off-highway Diesel Vehicles: 4.0% 

Recreational Marine Vessels: 3.2% 

 

Electric Utilities 
(Coal Combustion): 

25.5% 

Light Duty Gas  
Vehicles, Motorcycles 

& Trucks 
32.9% 

All Other Sources 
23.5% 

All Other 
Sources:  
15.4% 

Light Duty 
Gas Vehicles & 

Solvent 
Utilization: 

16.2% 

Light Duty 
Gas Trucks 

12.0% 


