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NOTE 
 
THIS REPORT IS INTENDED TO PROVIDE AN OVERVIEW OF UTAHôS AIR 
QUALITY.  THIS REPORT IS PUBLISHED BEFORE END-OF-YEAR DATA CAN BE 
AUDITED AND MAY BE SUBJECT TO CHANGE. 
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Introduction  

The mission of the Utah Division of Air Quality (DAQ) is to protect public health and the 
environment from the harmful effects of air pollution. It is the responsibility of DAQ to ensure 
that the air in Utah meets health and visibility standards established under the federal Clean 
Air Act (CAA). To fulfill this responsibility, DAQ is required by the federal government to ensure 
compliance with the U.S. Environmental Protection Agencyôs (EPA) National Ambient Air 
Quality Standards (NAAQS) statewide and visibility standards at national parks. DAQ enacts 
rules pertaining to air quality standards, develops plans to meet the federal standards when 
necessary, issues preconstruction and operating permits to stationary sources, and ensures 
compliance with state and federal air quality rules.    
 
The DAQ allocates a large portion of its resources to implementing the CAA. The Utah Air 
Conservation Act empowers the Utah Air Quality Board to enact rules pertaining to air quality 
issues.  The DAQ staff supports the Board in its policy-making role.  Board membership 
provides representation from industry, local government, environmental groups, and the public, 
and includes the Executive Director of the Department of Environmental Quality.  The board 
members have diverse interests, are knowledgeable in air pollution matters, and are appointed 
by the Governor with consent of the Senate. The Director of DAQ is the Boardôs Executive 
Secretary. 
 
The Utah Air Quality Rules define the Utah air quality program. Implementation of the rules 
requires DAQ interaction with industry, other government agencies and the public. The state 
air quality program is responsible for the implementation of the federal standards under the 
CAA as well as state rules for pollution sources not regulated by the CAA.  

 

2014 Synopsis 

Generally speaking, emissions for criteria air pollutants either stayed the same or continued 
their downward trends in 2014.   
 
The Division of Air Quality (DAQ) accomplished much in 2014 towards fulfilling our mission to 
safeguard human health and quality of life through improving the air quality throughout the 
state.  With an increasing population and industrial base and more stringent federal air quality 
standards, it has been a challenge to meet air quality objectives; however, 2014 proved to be a 
year in which we made great strides to ensure cleaner air in the years to come.  
 
The following is a brief list of notable air quality achievements from 2014: 
 

¶ The Air Quality Board adopted several new rules and amended many more (30 
rulemakings in total) to control the emissions of harmful pollutants into Utahôs 
atmosphere.  Perhaps most notable among them was the adoption of four new oil and 
gas rules, applicable state-wide, that establish general operating provisions, establish 
control requirements that are highly cost-effective, and ensure that existing air pollution 
control equipment operates effectively. 
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¶ The multi-agency study to understand and improve wintertime ozone in the Uinta Basin 
continued, and valuable information was collected on emissions inventories and 
sources.  The results of this study are outlined in this report. 

¶ The DAQ implemented several new programs and initiatives to encourage residents, 
businesses, and local governments to take actions to reduce emissions, including the 
Clean Air Retrofit Replacement, and Off-Road Technology (CARROT) Program and the 
Sole Source Heat Conversion Program. 

 

Air Quality Standards 

The Clean Air Act (CAA) as last amended in 1990 requires EPA to set National Ambient Air 
Quality Standards (NAAQS) for pollutants considered harmful to public health and the 
environment. The CAA established two types of air quality standards: primary and secondary 
standards.  Primary standards are set to protect public health, including the health of sensitive 
populations such as asthmatics, children, and the elderly. Secondary standards are set to 
protect public welfare, including protection against decreased visibility and damage to animals, 
crops, vegetation, and buildings.  
 
Standards are composed of a numerical value and a form (See Table 2). The form may be a 
statistical value, such as the 98th percentile calculation or a rolling average over a designated 
period of time that is then compared against the numerical value.   
 
The EPA has established health-based NAAQS for six pollutants known as criteria pollutants.  
These are carbon monoxide, nitrogen dioxide, ozone, particulate matter, sulfur dioxide, and 
lead. Each of these pollutants is addressed in greater detail later in this chapter. Table 1 
provides a brief description of each criteria pollutant and Table 2 provides a brief description of 
each criteria pollutantôs primary and secondary NAAQS. The primary health standards are 
established by EPA after considering both the concentration level and the duration of exposure 
that can cause adverse health effects. Pollutant concentrations that exceed the NAAQS are 
considered unhealthy for some portion of the population.  While the general public is not 
expected to be affected by the pollutant at concentrations between 1.0 and 1.5 times the 
standard, the most sensitive portion of the population may be adversely affected. However, at 
levels above 1.5 times the standard, even healthy people will see adverse effects.  
 
The Division of Air Quality monitors each of these criteria pollutants, as well as several non-
criteria pollutants for special studies at various monitoring sites throughout the state. 
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Table 1.  EPA Designated Criteria Pollutants 

 

  

Name Sources Health Effects Welfare Effects 

Carbon 
Monoxide (CO);  

a clear, colorless, 
odorless gas 

Burning of gasoline, wood, natural 
gas, coal, oil, etc. 

Reduces the ability of blood to 
transport oxygen to body cells and 
tissues.  May be particularly 
hazardous to people who have 
heart or circulatory (blood vessel) 
problems and people who have 
damaged lungs or breathing 
passages. 

 

Nitrogen Dioxide 

(NO2) (one 
component of 
NOx); smog-
forming chemical 

Burning of gasoline, natural gas, coal, 
oil, and other fuels; Cars are also an 
important source of NO2. 

Can cause lung damage, illnesses 
of breathing passages and lungs 
(respiratory system). 

Ingredient of acid rain 
(acid aerosols), which 
can damage trees, 
lakes, flora and fauna.  
Acid aerosols can also 
reduce visibility. 

Ozone (O3) 

(ground-level 
ozone is the 
principal 
component of 
smog) 

Chemical reaction of pollutants; VOCs 
and NOx. 

Can cause breathing problems, 
reduced lung function, asthma, 
irritated eyes, stuffy noses, and 
reduced resistance to colds and 
other infections.  It may also speed 
up aging of lung tissue. 

Can damage plants 
and trees; smog can 
cause reduced 
visibility. 

Particulate 
Matter (PM10, 

PM2.5); dust, 
smoke, soot 

Burning of gasoline, natural gas, coal, 
oil and other fuels; industrial plants; 
agriculture (plowing or burning fields); 
unpaved roads, mining, construction 
activities.  Particles are also formed 
from the reaction of VOCs, NOx, SOx 
and other pollutants in the air. 

Can cause nose and throat 
irritation, lung damage, bronchitis, 
and early death. 

Main source of haze 
that reduces visibility. 

Sulfur Dioxide 

(SO2) 
Burning of coal and oil (including 
diesel and gasoline); industrial 
processes.  

Can cause breathing problems and 
may cause permanent damage to 
lungs. 

Ingredient in acid rain 
(acid aerosols), which 
can damage trees, 
lakes, flora and fauna.  
Acid aerosols can also 
reduce visibility. 

Lead (Pb) Paint (houses, cars), smelters (metal 
refineries); manufacture of lead 
storage batteries; note: burning leaded 
gasoline was the primary source of 
lead pollution in the US until unleaded 
gasoline was mandated by the federal 
government. 

Damages nervous systems, 
including brains, and causes 
digestive system damage.  
Children are at special risk.  Some 
lead-containing chemicals cause 
cancer in animals. 

Can harm wildlife. 
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Table 2.  Ambient Air Quality Standards for Criteria Air Pollutants  

                   Ambient Air Quality Standards 
Pollutant Averaging  

Time 
Primary/ 

Secondary 
Standard Form 

Ozone 8 Hour Primary and  
Secondary 

0.075 ppm Annual fourth-highest daily maximum 8-hr  
concentration, averaged over three years 

Respirable 
Particulate  
Matter 
(PM10) 

24 Hour Primary and  
Secondary 

150 µg/m3 Not to be exceeded more than once per  
year on average over three years 

Fine 
Particulate 
Matter 
(PM2.5) 

24 Hour Primary and  
Secondary 

35 µg/m3 98th percentile, averaged over three years 

Annual  Primary 12 µg/m3 Annual mean, averaged over three years 

Secondary 15 µg/m3 Annual mean, averaged over three years 

Carbon  
Monoxide  
(CO) 

1 Hour Primary 35 ppm Not to be exceeded more than once per 
year 

8 Hour Primary 9 ppm Not to be exceeded more than once per 
year 

Nitrogen 
Dioxide 
(NO2) 

1 Hour Primary and  
Secondary 

100 ppb 98th percentile, averaged over three years 

Annual  Primary and  
Secondary 

53 ppb Annual Mean 

Sulfur 
Dioxide 
(SO2) 

1 Hour Primary 75 ppb 99th percentile of 1-hour daily maximum 
concentrations,  
averaged over three years 

3 Hour Secondary 50 ppb Not to be exceeded more than once per 
year 

Lead Rolling 3 
month  
average 

Primary and  
Secondary 

0.15 µg/m3 Not to be exceeded 
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Ambient Air Quality in Utah 

Utahôs Air Monitoring Network 

The Air Monitoring Section operates a network of monitoring stations throughout Utah.  The 
monitors are situated to measure air quality in open areas, neighborhoods and industrial areas.   
Table 3 shows the monitoring station locations and monitored constituents for stations 
operated in 2014.  

Table 3.  Utah Monitoring Network Stations 
Station City Address CO NO2 Hg O3 PM10 PM2.5 SO2 Pb Met. 

Air Monitoring 
Center 

SLC 2861 W. 
Parkway Blvd. 

  X       

Antelope 
Island 

None North end of 
island 

        X 

Badger Island None On Island         X 

Beach Lake Point 1200 S. 12100 
W. 

   X   X  X 

Bountiful Bountiful 200 W.  1380 N.  X  X X X   X 

Brigham City Brigham 
City 

140 W.  Fishburn  
   X  X   X 

Harrisville Harrisville 425 W.  2250 N.    X     X 

Hawthorne SLC 1675 S.  600 E. X X  X X X X X X 

Herriman  Riverton 14058 Mirabella 
Dr. 

 X  X     X 

Hurricane Hurricane 150 N. 870 W.  X  X X X   X 

Lindon Lindon 30 N.  Main St.     X X   X 

Logan Logan 125 W. Center 
St. 

 X  X X X   X 

Magna Magna 2935 S. 8560 W.     X X X X X 

North Provo Provo 1355 N.  200 W. X X  X X X   X 

Ogden #2 Ogden 228 East 32nd 
St. 

X X  X X X   X 

Price #2 Price 351 S. Weasel 
Run Rd. 

 X  X     X 

Roosevelt Roosevelt 290 S. 1000 W.  X  X  X   X 

Rose Park SLC 1354 W. 
Goodwin Ave. 

     X    

Saltaire None 6640 W. 1680 N.         X 

Spanish Fork Spanish 
Fork 

312 W.  2050 N. 
   X  X   X 

Syracuse Syracuse 4700 W. 1700  
S. 

        X 

Tooele Tooele 434 N. 50 W.    X  X   X 

Vernal Vernal 6200 S 4500 W  X  X  X   X 

West Jordan West 
Jordan 

4540 W. 8700 S. 
        X 



Division of Air Quality ï 2014 Annual Report 

7 

 

NAAQS Nonattainment & Maintenance Areas 

Areas that are not in compliance with the NAAQS are referred to as nonattainment areas.  
Figure 1 contains maps of the current nonattainment areas within the state.  A maintenance 
area (also shown in Figure 2) is an area that was once designated as nonattainment, and 
which subsequently demonstrated to EPA statistically that it will attain and maintain a particular 
standard for a period of 10 years.  EPA must approve the demonstration.     

Figure 1.  Utah Nonattainment Areas 
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Figure  2.  Utah Maintenance Areas 
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Criteria Air Pollutants 

Carbon Monoxide (CO) 

Carbon monoxide is a colorless and odorless gas formed by the incomplete combustion of 
carbon-based fuel. Carbon monoxide is primarily produced from on-road motor vehicle 
emissions.  Other significant sources of CO emissions are wood burning stoves and fireplaces.  
The remaining emissions come from industrial facilities, construction equipment, 
miscellaneous mobile sources and other types of space heating. 
 
Because motor vehicle emissions are a major source of CO, the highest concentrations occur 
during morning and evening rush hours near high-traffic areas.  The worst problems occur 
when there are large numbers of slow-moving vehicles in large parking lots, busy intersections, 
and traffic jams.  Historically, as exhibited in the CAA, it was EPAôs presumption that all 
elevated CO levels were the result of mobile source emissions, and a state had to go through 
a rigorous demonstration to prove otherwise.  In Utah, areas of elevated CO concentrations 
were always found near roadways.  Carbon monoxide problems are greater in winter due to 
several factors: cold weather makes motor vehicles run less efficiently, wood burning and other 
space heating takes place in the winter, and cold weather temperature inversions trap CO near 
the ground. 
 
Standards 

EPA has developed two national standards for CO. They are 35 ppm of CO averaged over a 
one-hour period and 9 ppm of CO averaged over an eight-hour period. A violation of the 
NAAQS occurs with the second exceedance of either standard at a single location in a 
calendar year. Once a location measures a second exceedance of either standard, it is 
considered to be in violation and becomes designated as a ñnonattainment area.ò  Three cities 
in Utah (Salt Lake City, Ogden, and Provo) were at one time designated nonattainment areas 
for CO.  Due primarily to improvements in motor vehicle technology, Utah has been in 
compliance with the CO standards since 1994.  Salt Lake City, Ogden, and Provo were 
successfully re-designated to attainment status in 1999, 2001, and 2006, respectively.   
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Figure 3.  Carbon Monoxide Second Highest 1-Hour Concentration 

 

Figure 4.  Carbon Monoxide Second Highest 8-Hour Concentration 
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Nitrogen Dioxide (NO2) 

During high temperature combustion, nitrogen in the air reacts with oxygen to produce various 
oxides of nitrogen, or NOx, a reddish-brown gas.  One of the oxides of nitrogen, NO2, is a 
criteria pollutant. 
 
Oxides of nitrogen react with other air contaminants to form other criteria pollutants.  In the 
summer along the Wasatch Front, and in the winter in the Uinta Basin, photochemical 
reactions between NO2 and volatile organic compounds lead to the formation of ground-level 
ozone.  In the winter, NO2 reacts with ammonia to form fine particulate matter (PM2.5).  Both of 
these seasonal scenarios can result in increased pollution. Utah continues to struggle with 
both the ozone and particulate matter standards; and because of this, the Division of Air 
Quality (DAQ) is mindful of the trend in NO2 emissions illustrated in Figure 5. 
 
Standard  

EPA has developed two national standards for NO2ðan hourly standard and an annual 
standard. The hourly standard is set at 100 ppb measured as the three-year average of the 
98th percentile of the annual distribution of daily maximum one-hour average concentrations.  
Utah has never exceeded this standard.  
 

Figure 5.  Three year average Nitrogen Dioxide Hourly Averages (PPB) 
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The annual NO2 standard of 53 ppb is expressed as an annual arithmetic mean (average). 
DAQ monitors the concentrations of NO2 at various locations throughout the state and has 
never observed a violation of the annual standard.   
 

Figure 6.  Nitrogen Dioxide Annual Averages 

 
 

Ozone (O3) 

Ozone is a clear, colorless gas composed of molecules of three oxygen atoms.  Ground level 
ozone can be inhaled and is considered a pollutant.  Ground-level ozone should not be 
confused with the stratospheric ozone layer that is located approximately 15 miles above the 
earthôs surface.  It is this layer that shields the earth from cancer-causing ultraviolet radiation.  
Ground level ozone is formed by a complex chemical reaction involving volatile organic carbon 
compounds (VOCs) and oxides of nitrogen in the presence of sunlight. 

                                                                          
Ozone production is a year-round phenomenon.  However, the highest ozone levels generally 
occur during the summer when strong sunlight, high temperatures, and stagnant 
meteorological conditions combine to drive the chemical reactions and trap the air within a 
region for several days.  There are unique circumstances where high ozone levels can occur 
during the wintertime.  In Utah, wintertime ozone is associated with temperature inversions and 
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snow cover.  Research is on-going to better understand the chemical processes that lead to 
wintertime ozone production.   
 
Some major sources for VOCs and NOx are vehicle engine exhaust, emissions from industrial 
facilities, gasoline vapors, chemical solvents, oil and gas production and biogenic emissions 
from natural sources such as vegetative growth.   
 
Standard  

The current NAAQS for ozone is 75 ppb, based on a three-year average of the annual 4th 
highest daily eight-hour average concentration.  On November 25, 2014 EPA proposed to 
strengthen the ozone standard to within a range of 65 to 70 ppb and is expected to finalize the 
standard by October 2015.   

Figure 7 shows the annual 4th highest eight-hour ozone concentrations, and Figure 8 shows 
how each area compares to the NAAQS with the three-year average of the 4th highest eight-
hour ozone concentration. The heavy red dashed lines indicate the current standard of 0.075 
ppm while the heavy black dashed lines represent the former standard of 0.084 ppm.  All 
ozone monitors operated by the Division of Air Quality (DAQ) were below the level of the 
NAAQS in 2014; however, one tribal monitor in Uintah County exceeded the NAAQS during 
the month of January. If the standard is strengthened as proposed by EPA, a significant 
portion of Utah could exceed the new standard.  The emission reduction strategies that were 
recently adopted to reduce wintertime particulate pollution in northern Utah should also reduce 
summertime ozone pollution.    DAQ is working with the Ute Tribe and the Environmental 
Protection Agency to develop emission reduction strategies in Eastern Utah through EPAôs 
Ozone Advance Program to improve wintertime ozone values in the Uinta Basin. 
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Figure 7.  Ozone 4th Highest 8-Hour Concentration 

 

 

Figure 8.  3-Year Average 4th Highest 8-Hour Ozone Concentration 
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Particulate Matter  

Regulated particulate matter is a complex mixture of extremely tiny particles of solid or semi-
solid material suspended in the atmosphere and is divided into two categories: PM10 and 
PM2.5.  
 
PM10 is particulate less than 10 micrometers in diameter, which is about one-seventh the width 
of a strand of human hair.  PM2.5, or fine particulate, is a subset of PM10 that measures 2.5 
micrometers in diameter or less. The coarse fraction of PM10, that which is larger than 2.5 
microns, is typically made up of ñfugitive dustò (sand and dirt blown by winds from roadways, 
fields, and construction sites) and contains large amounts of silicate (sand-like) material.  
Primary PM2.5 is directly emitted into the atmosphere from combustion sources and includes fly 
ash from power plants, carbon black from cars and trucks, and soot from fireplaces and 
woodstoves.  These particles are so small that they can become imbedded in human lung 
tissue, exacerbating respiratory diseases and cardiovascular problems.  Other negative effects 
are reduced visibility and accelerated deterioration of buildings. 
 
The majority of Utahôs PM2.5 is called secondary aerosol, meaning that it is not emitted directly 
as a particle, but is produced when gasses such as SO2, NOx, and volatile organic compounds 
(VOC) react with other gasses in the atmosphere, such as ammonia, to become tiny particles.  
Wintertime temperature inversions not only provide ideal conditions for the creation of 
secondary aerosols, they also act to trap air in valleys long enough for concentrations of PM2.5 
to build up to levels that can be unhealthy.  The smallest of particles that make up PM2.5 are 
major contributors to visibility impairment in both urban and rural areas. Along the Wasatch 
Front, the effects can be seen as the thick brownish haze that lingers in our northern valleys, 
particularly in the winter.  The Division of Air Quality (DAQ) currently operates PM10 and PM2.5 
monitors throughout the state to assess the ambient air quality with respect to the standards 
for both PM10 and PM2.5.   
   
Standards ï PM10 

The 24-hour air quality standard for PM10 was established by the EPA in July 1987 and was set 
at 150 ɛg/m3. The standard is met when the probability of exceeding the standard is no greater 
than once per year for a three-year averaging period.  In other words, four exceedances within 
a three-year period would constitute a violation. Utah and Salt Lake counties are officially 
designated as PM10 nonattainment areas because of past difficulty with the 24-hour standard. 
Control strategies contained in the State Implementation Plan promulgated in 1991 are 
responsible for the marked decrease in concentrations observed in the early 1990s.  Ogden 
was also designated as a nonattainment area due to one year of high concentrations (1992), 
but was determined to be attaining the standard in January 2013.  
 
High monitoring values sometimes result from exceptional events such as dust storms and 
wildfires, as is the case for 2010 when Utah experienced an exceptional dust  storm on March 
30 which resulted in very high PM10 values across the network. Data collected during 
exceptional events incurred from 2008 through 2011 have been flagged by DAQ and are 
currently under review for exclusion per the EPA Exceptional Event Rule.  There were no 
exceptional events for high-wind or fire in 2012, 2013 or 2014.  Figure 9 shows the second 
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highest 24-hour PM10 concentrations recorded at each station since 2000. The heavy dashed 
line indicates the NAAQS.  The following graph excludes the values influenced by exceptional 
events.   

Figure 9.  PM10 Second Highest 24-Hour Concentration 

 

Excepting data impacted by exceptional events, Utah has been in compliance with the PM10 
NAAQS, as demonstrated in Figure 10.  
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Figure 10.  PM10 Second Highest 24-Hour Excluding Exceptional Events 

 
 

Standards ï PM2.5 

EPA first established standards for PM2.5 in 1997 and then revised those standards in 
December of 2006 and again in December of 2012.  In 2006, EPA lowered the 24-hour PM2.5 
standard from 65 µg/m3 to 35 µg/m3.  In 2012, EPA lowered the annual standard from 15 
ɛg/m3 to 12 µg/m3.  Both standards are evaluated by considering monitored data collected 
during a three-year period.  In this way, the effects of meteorological variability are minimized.   
 
The 24-hour standard is met when the average of 98th percentile values collected for each of 
the three years is less than or equal to 35 ɛg/m3.  The 98th percentile concentration for each 
year is selected from all of the data recorded at a given monitor, such that the values of at 
least 98 percent of all that data are of a lower concentration.    Figure 11 shows the three-year 
averages of the 98th percentile concentrations at Wasatch Front monitors and that Utah was in 
compliance with the 1997 standard, but is not in compliance with the revised standard. 
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Figure 11.  PM2.5 3-year Average 98th Percentile 24-Hour Concentration 

 
 
 
Figures 12 shows that the three-year averages at all locations are within the annual standard 
of 12 µg/m3.  
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Figure 12.  3-Year Average PM2.5 Annual Mean Concentration 

 
 

Sulfur Dioxide (SO2) 

Sulfur dioxide is a colorless gas with a pungent odor.  In the atmosphere, sulfur dioxide is 
easily converted into sulfates, which are detected as particulates.  It is also converted into 
sulfuric acid, the major acidic component of acid rain.  It is emitted primarily from stationary 
sources that burn fossil fuels (mainly coal and oil) such as power plants and refineries.  SO2 is 
also a byproduct of copper smelting.  Diesel fuel and, to a lesser extent, gasoline contain sulfur 
and are considered contributors to sulfur dioxide in the atmosphere. 
 
Standards 

The primary standard for SO2 is a three-year average of the 99th percentile of the annual 
distribution of daily maximum one-hour average concentrations for SO2 at a level of 75 ppb. 
The secondary standard is a three-hour standard of 50 ppb and is not to be exceeded more 
than once per year. 
 
Throughout the 1970s, the Magna monitor routinely measured violations of the former 24-hour 
standard.  Consequently, all of Salt Lake County and parts of eastern Tooele County above 
5600 feet were designated as nonattainment for SO2. Two significant technological upgrades 
at the Kennecott smelter resulted in continued compliance with the SO2 standard since 1981. 
In the mid 1990s, Kennecott, Geneva Steel, the five refineries, and several other large sources 
of SO2 made dramatic reductions in emissions as part of an effort to curb concentrations of 
secondary particulate (sulfates) that were contributing to PM10 violations.  Utah submitted an 
SO2 Maintenance Plan and re-designation request for Salt Lake and Tooele Counties to EPA 






























































