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1. Purpose of the Annual Data Report

The Colorado Department of Public Health and Environment, Air Pollution Control Division (APCD) publishes the
Colorado Air Quality Data Report as a companion document to the Colorado Air Quality Control Commission

Report to the PublicThe Air Quality Daa Report addresses changes in ambient air quality measured by Division

monitors The Report to the Public discusses the policies an
air quality.

1.1. Symbols and Abbreviations

The following symbols and abéviationshave been usetiroughouthis report:

APCD Air Pollution Control Division
CDPHE Colorado Department of Public Health and Environment

CO Carbon monoxide
EPA U.S.Environmental Protection Agency
Met Meteorological measurements, wind speed, winglction, temperature, relative humidity and standard

deviation of horizontal windlirection
NAAQS National Ambient Air Quality Standard

NO Nitric oxide

NO, Nitrogen dioxide

NOy Oxides ofnitrogen

NOy Reactive oxides of nitrogen

0O, Ozone

PMyq Particulatematter less than 1fiicrons in aerometric diameter
PM; 5 Particulate matter less than 2rcrons in aerometric diameter
Pb Lead

ppm parts per milliori used with gaseous pollutants

SO, Sulfur dioxide

SO Oxides of sulfer

TSP Total suspended particulates

eg/m’ micrograms per cubic metérused with particulate pollutants

1.2. Description of Monitoring Areas in Colorado

The state has been divided into five mulhunty areas that are generally based on topography. The areas are:

(1) the Eastern Plains, (#)e Northern Front Range, (3) the Southern Front Range, (4) the Mountains, and (5) the
Western Counties. These divisions are a somewhat arbitrary grouping of monitoring sites that have similar
characteristics.

The Eastern Plains consist of those courgaest of the urbanized25 corridor to the eastern border of Colorado
from the northern to the southern border. These counties are generally rolling agricultural plains below the elevation
of 6,000 feet.

The Front Range counties are generally thosegalom 125 corridor from the northern border of Colorado to the
southern border. They are split into north and south areas with the Palmea&idgeividing area. While the
northern counties all have a direct association wiB,Ithat associatiors inot as well defined in the southern
counties. Teller, Fremont, Custer, Alamosad Costilla counties are included with the Southern Front Range
counties because they have more in common meteorologically with that group than they do with the Mountain
counties.

The Mountain counties are generally those counties along the Continental Divide. The \W/esites are those

adjacent to the Utah border. Other divisions can and have been made, but these five divisions seemed appropriate
for this report. Figure 1shows the approximate boundaries of these at@asanties with monitors are colored

yellow, and the pin symbols on the map mark the approximate locations of the monitors in that county.
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1.2.1

The Eastern Plains Counties are those east of the urbarfibecbtridor. Historically, there have been a number of
communities that were monitored for particulates and meteorologybéamany of the gaseous pollutants. In the
northeast along the76 corridor, the communities of Sterling, Brush and Fort Morgan have been monitdoed

Eastern Plains Counties

Monitoring Areas in Colorado

the F70 corridor only the community of Limon has been monitored for particulates. Along tb@M&ansas
River corridor the Division has monitored for particulates in the communities of La Junta, Rockgribrd

Trinidad.

These

mo n i

tors wer

e all di sc

concentrations wereell below the standard and trending downward.

ontinued

Currently, there are two Pjyimonitoring sitesand ameteorologystationin Lamar, a background P monitor in

Elbert County, but no gaseous pollutant monitors in the arable1 andTable? list the locations of the pollutant

monitors by area.

The Lamar monitors did recofiv e separate exceedances of thendir PM standard in 2009. These have been
associated with high winds and dry conditions tatoccur anytime of the year, but especially in the springtime.

The Elbert County monitor is located on the Palmer Dividecgradtates as a background Pivhonitor. This
monitor provides baseline PMreadings away from urban sources of manmade particulates.

1 Counties with monitors are in yellow and the pin symbols on the map show the approximate location of the monitors egtimitythe
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1.2.2 Northern Front Range Counties

The Northern Front Range Counties are those along the urbarfiBecbtridor from the Corado/Wyoming border

to just south of the city of Castle Rock. This area has the majority of the larger cities in the state. The majority of
monitors are located in the Denver metropolitan area (Demeémo) and the rest are located in or near Boulder,
Fort Collins, Greeley, Longmorand Platteville. Currently, thereea28 gaseous pollutant monito28, particulate
monitors,and 6 meteorological monitors the Northern Front Range area. ThereG@O, 16 Q,2 NO,, and 2

SO, monitors By the end of 2010 there will be additional CO, NOy and B&xe gasnonitors installed at the
Denver Municipal Animal Shelter sitéThere are 9 PM, 13 PM s, and 2 TSP/Pb monitimg sites Tablel and
Table2 list the locations of the pollutant monitors by ar@dere were no NAAQS exceedances of CO NI,

PM;,, or TSPPb in 2009. There were two exceedances o2tHaourPM, s NAAQS. One exceedance was at the
Boulder Chamber of Commerce site due to a nearby wildfire. The second exceedance was at thie I&repiey
site. There werd™ maximum 8hour O; NAAQS exeedances at eleven different sites in 2009. These sites were
Welby, Highland, Aurora East, South Boulder Creek, Chatfield State Park, Arvada, Welch, Rocky Flats North,
NREL, Aspen Park and Ft. Collins West.

1.2.3 Southern Front Range Counties

The Southern Front Range Counties are those along the urbaizembiridor from south of the city of Castle

Rock to the southern Colorado border. The cities with monitoring in the area are Colorado Springs, Pueblo, Cafion
City, and Alamosa. These lasto cities are not strictly in the Front Rang23 corridor but meteorologically fit

better with those cities than they do the Mountain Counties. Colorado Springs is the only city in the area that is
monitored forCO andO; by the APCD. The other citiese only monitored for particulates. In the past the APCD

has conducted particulate monitoring in both Walsenburg and Trinidad but that monitoring was discontinued in 1979
and 1985 respectively, due to low concentratid@srrently, there are 3 gasequalutant monitorand7

particulate monitorgn the Southern Front Range area. There are 1 CO agdh@riitors in the Colorado Springs

area There are 5 PM and2 PM, s monitoiing sitesin the region.Tablel andTable2 list the locations of the

pollutant monitors by areal here were two exceedances of the;PNIAAQS in 2M9, one at the Alamoga

Municipal site and one at the Alamds&dams State College siten separate dayd hese exceedances were the

result of a dust storm and are being documented as exceptional eMeaits.were no NAAQS exceedances of,CO

O3, or PM,5in 2009.

1.2.4 Mountain Counties

The Mountain Counties are generally those that are on or near the Continental Dhageconsist of mostly small

towns located in tight mountain valley$heir primary monitoring concern is with particulate pollution frameod

burning and road sandind’ hese communities range from Steamboat Springs in the north to Breckearealtie

I-70 corridor, as well as Aspen, Crested Butte and Mt. Crested Butte in the central mountains and Pagosa Springs in
the south.Currently,there are no gaseous and 6 particulate monitoring sites operated by the APCD in the Mountain
Counties region.Tablel andTable2 list the locations of the pollutant monitors by ardde Pagosa Springs

School monitor recortithree exceedances of the RMAAQS in 2009.

1.2.5 Western Counties

The Western Counties are generally smdbens, usually located in fairly broad river valleygrand Junction is

the only large city in the area, and the only location that monitors for carbon monoxide and air toxics on the western
slope In 2008, Rifle, Palisade, and Cortez began monitdioan@zone. The other Western County locations

monitor only for particulatesThey are located in Delta, Durango, Parachute, and Tellu€Gderently, there are 4
gaseous pollutant monitors and 11 particulate monitors in the Western Counties arearel heZ€3 O;, 8 PMy,

and 3 PM s monitoring sites.Tablel andTable2 list the locations of the pollutant monitors by ardaere were

no NAAQS exceedances for ozone or carbon monoxide in 2009. There were thgd¢AA@S exceedances in

2009, two at the DurangoRiver City Hall site and one at the Delta Health Dept. siteere were six Pl

NAAQS exceedances at the Grand Juncti¢towell site in 2009.



Tablel.

StatewideGaseous and Meteorologiddbnitors in Operation for 2009

County | Site Name | Location | CO | SO, | NOx | O; | Met
Eastern Plains Counties
Prowers | Lamar- POE | 7100 Hwy 50 | | | | | X
Northern Front Range Counties

Adams Commerce City 7101 Birch St. X
Welby 3174 E. 78 Ave. X X X X X

Arapahoe Aurora East 36001 Quincy Ave. A A
Highland Res. 8100 S. University Blvd. X X

Boulder SouthBoulder Creek 1405Y2 S. Foothills Hwy. X
Longmont 440 Main St. X

Denver Auraria Lot R 12" St. & Auraria Parkway X
Denver CAMP 2105 Broadway X X X X
Denver Carriage 2325 Irving St. X X
DESCI Building 1901 13 Ave. (Visibility)
Firehouse #6 1300 Blake St. X
Denver Animal Shelter 678 S. Jason St + + + X X

Douglas Chatfield Res. 11500 N. Roxborough Pk. Rd. X X

Jefferson | Arvada 9101 W. 57 Ave. X X
Aspen Park 26137 Conifer Rd. A A
NREL 2054 Quaker St. X
Rocky Flats N 16600 W. Hwy. 128 X X
Rocky Flats SE 9901 Indiana St. X
Welch 12400 W. Hwy. 285 X X

Larimer Fort Collins- Mason 708 S. Mason St. X X X
Rist Canyon 11835 Rist Canyon Rd. A A
Fort Collins- Viz 300 Remington S{Visibility)
Fort Collins- West 3416 W. La Porte Ave. X

Weld Greeleyi WestAnnex 905 10" Ave. X
Weld County Tower 3101 358 Ave. X +

Southern Front Range Counties

El Paso Colorado Springs USAFA Rd. 640 X
Colorado Springs 690W. Hwy. 24 X +
Manitou Springs 101 Banks PI. X

Western Counties

Garfield Rifle - Health 195 W. 14 Ave. X

Mesa Grand Junction 645Y,4 Pitkin Ave. X X
Palisade Water Treatmen| 865 Rapid Creek Dr. X X

Montezuma | Cortez 106 W. NorthAve. X

(X) 1 Continued (A) 7 Added (D) i Discontinued(+) 7 to be added by end of 2010




Table2.

Statewide Particulate Monitors in Operation for 2009

County | Site Name | Location | TSP | Pb | PMy | PM,s
Eastern Plains Counties
Elbert Elbert 24950 Ben Kelly Rd X
Prowers Lamar- Power Plant 100 29 St. X
Lama - Municipal 104 Parmenter St. X
Northern Front Range Counties
Adams Commerce City 7101 Birch St. X X/HIS
Welby 3174 E. 78 Ave. X/H
Arapahoe ArapahoeComm. College 6190 S. Santa Fe Dr. X
Centennial Airport 7800 S. Peoria St. A A
Boulder Longmont- City Hall 350 Kimbark St. X X/H
Boulder- Chamber 2440 Pearl St. X X
Boulder- CU/Athens 2102 Athens St. H
Denver Denver CAMP 2105Broadway X/H X/H
Denver NJH 14" Ave. & Albion St. H
Denver Visitor Center 225 W. Colfax Ave. X
Denver Animal Shelter 678 S. Jason St. X X X/H X/H
Swansea Elementary Sch. | 4650 Columbine St. X
Douglas Chatfield Reservoir 11500 RoxborougPRarkRd. X/H
Larimer Fort Collins- CSU 251 Edison St. X X
Weld Greeley- Hospital 1516 Hospital Rd. X X/H
Platteville 1004 Main St. X/S
Southern Front Range Counties
Alamosa Alamosa- ASU 208 Edgemont Blvd. X
Alamosa Municipal 425 4" st X
El Paso Colorado College 130 W.Cache la Poudre X X/H
Fremont Carion City 128 Main St. X
Pueblo Pueblo 211 E. D St. X X
Mountain Counties
Archuleta Pagosa Springs 309 Lewis St. X
Gunnison Crested Butte 603 6" St. X
Mt. Crested Butte 19 Emmons Rd. X
Pitkin Aspen 120 Mill St. X/H
Routt Steamboat Springs 136 6" St. X
Summit Breckenridge 501 N. Park Ave. X
Western Counties
Delta Delta 560 Dodge St. X
Garfield Parachute 100 E. 27 St. X
Rifle - Henry Building 144 E. ¥ Ave. X X/H
La Plata Durango- River City Hall 1235 Camino del Rio X
Mesa Grand Junction Powell 650 South Ave. X X/H/S
Grand Junction Pitkin 645 Y4 Pitkin Ave. X/H
Clifton 141 & D St. X
Montezuma | Cortez 106 W. North St. X
San Miguel | Telluride 333 W. Colorado Ave. X

(X) 1 Continued (A) i Added (D) 1 Discontinued(H) i Hourly particulate monitar(S) i ChemicalSpeciation




2. Criteria Pollutants

Criteria pollutants are those for which the federal government has established ambient air quality standards in the
Federal Clean Air Act and its amendmerithere are six criteripollutants. They are carbon monoxide, ozone,

sulfur dioxide, nitrogen dioxide, leadnd particulate mattesplit into two size fractionsThe standards for criteria
pollutants are established to protect the most sensitive members of sdtiete ar@isually defined as those with

heart and / orespiratory problems, the veypung,and the elderly The standarsifor eachof thecriteria pollutants

are discussed ithe following sections A summaryof thesdevelsarepresented iTable3 (1). Nitrogen dioxide

and sulfur dioxide have neane-hourstandards beginning in 2010. These standards are mentioned inehe tab
below but are not considered for the 2009 dataBee primary standards are set to protect human hedlte

secondary standards are set to protect public welfere take into consideration such factors as crop damage,
architectural damage, damatgeecosystems, and visibility in scenic areas.

Table3. National Ambient Air Quality Standards

Primary Standards Secondary Standards
Pollutant Level Averaging Time Level | Averaging Time
co® 9 ppm (10ug/m’) 8-hour None
35 ppm (4Qug/n) 1-hour
Pb 0.15 pg/m @ Rolling 3-Month Average Same as Primary
1.5 pug/ni Quarterly Average Same as Primary
NO, 53 pph® Annual (Arithmetic Avg.) Same as Primary
100 ppb 1-hour® None
PMyo 150 pg/m 24-hour® Same a®rimary
PM, 5 15.0 pg/ni Annual (Arithmetic Avg.)® Same as Primary
35 pg/n? 24-hour?” Same as Primary
Os 0.075 ppm 8-hour® Same as Primary
SO, 0.03 ppm Annual (Arithmetic Avg.) 0.5 ppm 3-hour®
0.14 ppm 24-hour®
75 ppb® 1-hour None

1 Not to be exceeded more than once per year.

2 Final rule ggned October 15, 2008.

3 The official level of the annual NGtandard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer comparisen to the 1
hour standard.

4 To attain this standard, they@ar average of the 98th percentildgla daily maximum Jour average at each monitor within an area must not
exceed 100 ppb (effective January 22, 2010).

5 Not to be exceeded more than once per year on average over 3 years.

6 To attain this standard, they@ar average of the weighted anho&an PM s concentrations from single or multiple commurityented
monitors must not exceed 15.0 pug/m

7 To attain this standard, theygar average of the 98th percentile oftfair concentrations at each populat@iented monitor within an area
must not exceed 35 pgfrteffective December 17, 2006).

8 To attain this standard, theygar average of the fai-highest daily maximum-8our average ozone concentrations measured at each monitor
within an area over each year must not exceed 0.075 gffactive May 27, 2008)

9 Final rule signed June 2, 2010. To attain this standard-ylear3average of th@9th percentile of the daily maximurahbur average at each
monitor within an area must not exceed 75 ppb.
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2.1. ExceedanceéSsummary Table

Table4 is a summary of the sites with exceedances of the ambient air quality standards for Colorado for 2008 and
2009 with the number oéxceedancessted for 2009 Exceedances are noécessarily violations of the NAAQS.
Violations depend on the form of the standandlaregenerally based on mulfiear averageor multiple

exceedances of the standard per y@dme form of thePM,, standard is discussed $ection2.2.5.2 below The

changes in the ozone standard are discusssection2.2.2.1 below The form of the PMs standards discussed in
2.2.6.1 below

Table4. Exceedance Summary Table

Location 2008 2009

Alamosa State College 1

Alamosa Municipal X 1

Arvada 1

Aspen Park 2

Aurora East 1

Boulder Chamber of Commerce

Chatfield Reservoir X 3

Delta Health Department 1

Fort Collins West X 1

Grand Junctiofi Powell

GreeleyHospital

Highland 2

Lamar Municipal 2

Lamar Power Plant X 3

National Renewable Energy Laboratory X 2

Pagosa Springs School 4

Parachute X

River City Hall (Durango) 2

Rocky Flats North X

South Boulder Creek X

Welby X

RIN| N Ol

Welch

2.2. General Statisticsfor Significant Pollutants

The EPA produces a National Emissions Inventevgry three years The latest complete inventory is for 2005
partial inventory has been done for 2QB8ughthe lead inventorwasnot compéted However, for 2009, the EPA
states thait fis assessing its data systems, including AirData reports and afesupdates are suspended while
the assessment is underwahhe last update included data through January 10,A@)9Because of thishe
emissions trends graphsd tablereflect only data througR008 except for lead which still reflects the 2005
inventory.

Additionally, t he EPA®&s monitor ranking r eMorotordacrésethe nion0 9 has n
have been ranked in the following sections by the CDPHE, based on maximum relevant concentrations found in the
respective references. Should a conflict occur bet wee.]

ranking, it should be considered that the EPA is correct.



Finally, in this section NAAQS are used in the discussions. This comparison is for reference only because the
NAAQS apply to one station and not an average of all concentrations across th8etate.4 bebw discusses
concentrations in a manner directly relatable to the NAAQS.

2.2.1 Carbon Monoxide

COis a colorless and odorless gas, formed when carbon in fuel is not burned compiégdedycomponent of
motor vehicle exhaust, which contributes absupercent of all carbon monoxide emissions nationwiden-road
vehicles account for the remainingrbon monoxide emissions from transportation sourkiégh concentrations of
carbon monoxide generally occur in areas with heavy traffic congedtianties, as much as 85 percent of all
carbon monoxide emissions may cofrem automobile exhausPeak carbon monoxide concentrations typically
occur during the colder months of the year when carbon monoxide automotive emissions areagceaighttime
inversion conditions (where air pollutants are trapped near the ground beneath a layer of vaaamarg
frequent(3).

2.2.1.1 Carbon Monoxide- Standards

The EPA has developed two national standards for carbon mondiiey are 35 ppm averaged over-adur

period and 9 ppm averaged over andir period These values are ntit be exceeded more than once year at

the samédocation A sitewill violate the standard with a second exceedance of dlteekhour or 8hourstandard

in the samealendar yearThe EPA directivestateghat comparison with the carbon monoxide standards will be

made in integersFractions of 0.5 or greater are rounded up, thus, actual concentrations of 9.5 ppm and 35.5 ppm or
greater are necessary to exceed the@ and 1hour standards, respectivéi).

2.2.1.2 Carbon Monoxide- Health Effects

Carbon monoxide affects the central nervous system by depriving the body of oxygeters the body through

the lungs, where it combines with hemoglobin in the red blood, ¢eflsing carboxyhemoglobinNormally,

hemoglobin carries oxygen from the lungs to the cells. The oxygen attached to the hemoglobin is exchanged for the
carbon dioxi de gener aftThedarbbnydioxida isthen ealrieddack tmthe lunds eiheses m.
exhaled from the bodyHemoglobin binds approximately 240 times more readily with carbon monoxide than with
oxygen.

How quickly the carboxyhemoglobin builds up is a factor of the concentration of the gas being inhaled (measured in
parts per millioror ppm) and the duration of the exposut@ompounding the effects of the exposure is the long

half-life of carboxyhemoglobin in the bloodHalf-life is a measure of how quickly levels return to nornihe

half-life of carboxyhemoglobin is approximayed hours. This means that for a given exposure level, it will take

about 5 hours for the level of carboxyhemoglobin in the blood to drop to half its current level after the exposure is
terminated

The health effects of carbon monoxide vary with concéntra At low concentrationseffects includdatigue in
healthy people and chest pain in people with heart disggseoderate concentrations, angina, impaired vision,
and reduced brain function may result higher concentrationgffects includempaired vision and coordination
headacheslizzinessconfusionandnausea It can cause fldike symptoms that clear up after leaviting polluted
area. Carbon monoxide isatal at very high concentrations.

The EPA has concluded that the following groups may be particularly sensitive to carbon monoxide exposures:
angina patients, individuals with other types of cardiovascular disease, persons with chronic obstructive pulmonary
disease, anemic individuafetusesand pregnant womerConcern also exists for healthy children because of
increased oxygen requirements that resoltnftheir higher metabolic ra(g).



2.2.1.3 Carbon MonoxideT Emissionsand Sources

The 2008 National Emissiotisventory estimates that 50 percent of carbon monoxide emissions are from highway
vehicle sourcesThey also estimate that dfighway sources contribute an additional 23 percent of emissions.
Table5 gives a breakdown of carbon monoxide emissions by source for(@P0Bigure?2 illustrates the

downward trend of national carbon monoxide emissions from 1970 through 2008.

Tableb. Carbon Monoxide National Emissions for 2008
Description lsional
Thousand-Tons/Year Percent
Fuel Combustiori Electrical Utilities 699 0.9
Fuel Combustion Industrial 1,216 1.6
Fuel Combustion Other 3,369 4.3
Chemical Processing/Mfg 265 0.3
Metal Processing 947 1.2
Petroleum Processing 355 1.5
OtherIndustrial Processes 500 0.6
Solvent Utilization 2 0.0
Storage & Transportation 115 0.2
Waste Disposal &ecycling 1,584 2.0
Highway Vehicles 38,866 50.0
Off- Highway 18,036 23.2
Miscellaneous 11,731 15.1
Total 77,685 100.0
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Figure?2. Changes in National Carbon Monoxide Emissions from 1970 to 2008

2.2.1.4 Carbon Monoxidei Statewide Summaries

Carbon monoxide concentrations have dropped dramatically from the early I9¥8hange can be seen in both
the concentrations measured and the number of monitors that exceeded the levehoiuthst&dardln 1975, 9

of the 11 (81%) stateperated monitors exceeded thbd@ir standardin 1980, 13 of the 17 (77)stateopaated
monitors exceeded thel®ur standard. Since 1996 none of the staierated monitors have recorded a violation of



the 8hour standard. In 2009 the highest statew{tleraximum 8hour concentration was 2.6 ppm recorded at the
Colorado Springs motur located at 690 Highway 24.
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Figure3. Statewide Ambient Trends for Carbon Monoxide

Figure3 shows the trend of the statewide averageHersecond maximumtour and &hour concentrations for

carbon monoxide between 1970 and 289%veraging sites stateide. There are two important notes. First,

before 1989 the averag&’maximum 8hour concentration for all statgperated carbon monoxide monitors was

greater than the-Bour standard of 9.5 ppm. Second, for the last several years the downward trend in concentrations
has continued, but at a slower raféhe statewide avage 8hour concentration is now less than half of the standard.

The trend in the second maximushtur average carbon monoxide concentrations statewide has fallen more
dramatically than the-Bour concentrations. The maximurhaur concentration ever rected at any of the state
operated monitors was a 79.0 ppm recorded at the Denver CAMP monitor inlhZ8®9, the maximum-hour
concentration recorded was 6.9 ppm recorded at the Denver CAMP madri®f-hour annual maximum
concentrations have demd#id from more than twice the standard in the late 1960s to about one quarter of the
standard.Table6 presents the historical maximum val(és

Table6. Historical Maximum iHour and 8Hour Carbon Monoxide Concentrations

1-Hour Number of 8-Hour Number of

(opm) Location Date Annual (ppm) Location Date Annual
PP Exceedances PP Exceedances
79.0 CAMP 11-20-68 13 48.1 CAMP 12-21-73 133
70.0 CAMP 11-21-74 15 33.9 CAMP 12-28-65 197
67.0 CAMP 12-21-73 21 33.4 CAMP 12-04-81 42
65.0 | CAMP 12-21-73 21 33.2 CAMP 12-23-71 188
64.9 NJIH-W 11-16-79 15 33.1 CAMP 11-20-68 98

2009 Maximum Carbon Monoxide Concentration

6.9 | CAMP | 01-27-09 | 0 | 2.6 | Highway24 | 12-29-09 | 0

2.2.1.5 Carbon Monoxide1 National Comparisons

AccordingtothdEPAO s e mi ssi ons trends report, between 1980 and
monoxide concentrations decreased 79 pel@niThe National Ranking of Carbon Monoxide monitors in 1998
showed that the top sixteen monitors recorded at least one exceedancelubthe®bon monoxide standard with
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nine monitors reporting two or more exceedar{8@sIn 2009 no monitor reported an exceedance of the level of
the Thour standardThis data is illustrated iable7 below(7).

Table7. National Ranking of Carbon Monoxide Monitors byx8ur Concentrations in ppm
Nationwide (353 monitors) Colorado (9 Monitors)
National . 2" National . 2"
Rank City/Area Max Max #>9.5 Rank City/Area Max Max #>9.5
1 Calexico, CA 7.5 55 0 58 Highway 24 26 1.9 0
2 Cleveland, OH 7.1 6.6 0 70 CAMP 25 2.2 0
3 Birmingham, AL | 7.0 6.7 0 89 Greeley Annex| 2.3 2.1 0
4 Anchorage, AK 6.1 5.8 0 109 Pitkin 2.2 2.2 0
5 Ogden, UT 6.0 2.9 0 129 Welby 2 1.9 0
2.2.2 Ozone

Ozone (Q) is a gas composed of three oxygen atolhis not usually emitted directly into the air, but at ground
level is created by a chemical reaction between oxides of nitrogeg) @h@ volatile organic compounds (VOC) in
the presence of sunligh©zone hashe same chemical structure whether it occurs miles above the earth or at
groundlevel and can be "good" or "bad," depending on its location in the atmosphere.

In the earth's lower atmosphere, grodedel ozone is considered "badViotor vehicle exhausind industrial

emissions, gasoline vapors, and chemical solvents as well as natural sources,eamnttNM@Cs that help form

ozone. Groundlevel ozone is the primary constituent of sm&ynlight and hot weather cause grodenel ozone

to form in harmél concentrations in the ailAs a result, it is known as a summertime air pollutdviany urban

areas tend to have high levels of "bad" ozone, but even rural areas are also subject to increased ozone levels because
wind carries ozone and pollutants tfatm it hundreds of miles away from their original sources.

In the troposphere, the air closest to the Earth's surface, gleweidr "bad" ozone is a pollutant that is a
significant health risk, especially for children with asthntealso damages cps, trees and other vegetatidhis a
main ingredient of urban smog.

In the stratosphere the "good" ozone layer extends upward from about 6 to 30 miles and protects life on Earth from
the sun's harmful ultraviolet (UV) ray3.his natural shield has begradually depleted by manade chemicals like
chlorofluorocarbons (CFCs)A depleted ozone shield allows more UV from the sun to reach the ground, leading to
more cases of skin cancer, cataracts, and other health praib{@jns

2.2.2.1 Ozone- Standards

In May 2008 theEPA established a new ozone standard. The reasons for these changésBvaress e d on it s r e\
of the air quality criteria for ozone ({pand related photochemical oxidants and national ambient air quality
standarddNAAQS) for @, EPA is making revisions to the primary and secondary NAAQS:ftar @ovide

requisite protection of public health and welfare, respectively. With regard to the primary standargl EAOis

revising the level of the-Bour standard to @75 parts per million (ppm), expressed to three decimal places. With

regard to the secondary standard fog, @PA is revising the currenti®our standard by making it identical to the

revised primary standard(10)

In January2010 EPA proposed stricter standards for smog. The EPA is examining the epidemiological and clinical
studies available. Pending results of the scientific review, EPA intends to set a final standard by the end of July,
2011, expected to be between 0.@6@ 0.070 ppm. For more details, see
http://www.epa.gov/air/ozonepollution/pdfs/fs20100106std.pdf
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2.2.2.2 0Ozone- Health Effects

Exposure to ozone has been linked to a number of health effects, including significant decreases in lung function,
inflammation of the airways, and increased respiratory symptoms, such as cough and pain when taking a deep
breath. Exposure can also aggraedung diseases such as asthma, leading to increased medication use and
increased hospital admissions and emergency room visits/e children are the group at highest risk from ozone
exposure because they often spend a large part of the summer platgiagrs. Children are also more likely to

have asthma, which may be aggravated by ozone expdStier atrisk groups include adults who are active
outdoors (e.g., some outdoor workers) and individuals with lung diseases such as asthma and cinoativeobs
pulmonary diseaseln addition, longterm exposure to moderate levels of ozone may cause permanent changes in
lung structure, leading to premature aging of the lungs and worsening of chronic lung disease.

Ozone also affects vegetation and estesys, leading to reductions in agricultural crop and commercial forest
yields, reduced growth and survivability of tree seedlings, and increased plant susceptibility to disease, pests, and
other environmental stresses (e.g., harsh weathetpnglived species, these effects may become evident only

after several years or even decades and may result indamgeffects on forest ecosystentdround level ozone

injury to trees and plants can lead to a decrease in the natural beauty of our natioraigeekseation areg$1).

2.2.2.3 0Ozonei Emissionsand Sources

Ozone is not emitted directly from a source, as are other pollutants, but forms as a secondary pollutant. Its
precursors are certain reactive hydrocarbons and oxidesajen, which react chemically in sunlight to form

ozone. The main sources for these reactive hydrocarbons are automobile exhaust, gasoline, oil storage and transfer
facilities, industrial paint solvents, degreasing agents, cleaning fluids, andwekitsol High temperature

combustion combines nitrogen and oxygen in the air to form oxides of nitrogen. Vegetation can also emit reactive
hydrocarbons such as terpenes from pine {{EEs

Although some ozone is producedyahr, the highest concentrations usually occur in the summer. The stagnant air
and intense sunlight on hot, bright summer days provide the conditions for the precursor chemicals to react and form
ozone. The ozone produced under these stagnant summé@icceremains as a coherent air mass and can be
transported many miles from its point of origiihe way to reduce ozone in the atmosphere is to reduce the
compounds that react to form iTable8 andFigure4 are included in the ozone section because of the importance

of volatile organic c¢ o mofozonedmissiong 6fGxades)of nitragent whieh afedshe mat i o n

other key items foozone formation, are shown Trable8 (12) andFigure4.

Table8. VOC National Emissions for 2008

Description bl el
Thousand-Tons/Year Percent
Fuel Combustiofi Electrical Utilities 50 0.3
Fuel Combustion Industrial 130 0.8
Fuel Combustion Other 1,269 8.0
Chemical Processing/Mfg 228 1.4
Metal Processing 46 0.3
Petroleum Processing 561 3.5
Other Industrial Processes 404 2.5
Solvent Utilization 4,226 26.5
Storage & Transportation 1,303 8.2
Waste Disposal & Recycling 374 2.3
Highway Vehicles 3,418 21.5
Off- Highway 2,586 16.2
Miscellaneous 1,332 8.4
Total 15,927 100.0
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Figure4. Changes in National VOC Emissions from 1970 to 2008

2.2.2.4 Ozonei Statewide Summaries

In the past, this report has focused on a now revokealt ozone standard, and used a simple linear regression to
discuss a reduction indlour ozone concentrations. This decline in concentrations since 1985 was more apparent in
the Xhour than in the ®iour ozone averages that are applicable to current standards. A complete analysis of the
trend in ozone values over time is more complex than the simple linear regression since it must deal with variations
in meteorological conditions from year to year.

As illustrated inFigure5, an average of sites statgéde, O; averages have fluctuated around the standardecent
years, the trend has been downward thetaerageseem to fluctuate within the amount of variance seen for the
last several years.

Ozone monitoring began in 1972 at the Denver CAMP stadiindh eight exceedances of the tHagaplicable thour
standard were recorded that ye@able9 lists the 5 highest-Bour ozone concentrations recorded in Colordd).
Note that four of the top five were within the first two years of ozoneitoramy.

Table9. Historical Maximum 8Hour Ozone Concentrations

8-Hour ppm Monitor Date
0.310 Denver CAMP 1972
0.264 Denver CAMP 1973
0.198 Arvada 1973
0.194 Denver @rriage (CARIH at the time) 1973
0.146 Denver CAMP 1980

2009 Maximum Ozone Concentration

0.086 | Rocky Flats North | 08-22-09
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Figureb. Statewide Ambient Trends for Ozone

2.2.2.5 Ozonei National Comparisons

Between 1990 and 2007, N@nd VOC emissions have declined 33 percent and 35 percent respectively. These are
two of the primary factors in ozone productiofhis decline has been accomplished in spite@ieases in energy
consumptionp 20 percent population(up 21 percent vehicle miles travelefup 45 percentand gross national
product(up 63 percent(14). TablelOlists the five highest ranked ozone ritors nationwide and in Colorado

(13).

Table1l0. National Ranking of Ozone Monitors byt®ur Concentration in ppm
Nationwide (1,230 Monitors) Colorado (27 Monitors)
National City/Area Max | 2 | Days | National City/Area Max | 2 | Days
Rank Max | >0.075| Rank Max | >0.075
1 Ukiah, CA 0.187]| 0.108 3 146 Rocky Flats 0.086| 0.085 5
North
2 Yosemite National | 0.133| 0.076 2 164 Chatfield 0.085| 0.078 3
Park Reservoir
3 Fontana, CA 0.128| 0.104| 48 189 South Boulder | 0.084| 0.079 2
Creek
4 San Bernardino, 0.126| 0.102 61 238 Fort Collins 0.082]| 0.074 1
CA West
5 Santa Clara, CA | 0.122| 0.104 64 268 NREL 0.081| 0.076 2
2.2.3  Sulfur Dioxide

Sulfur dioxide §0,) belongs to the family of sulfur odté gasesThese gases dissoleasily in waterSulfur is

prevalent in all raw materials, including crude oil, coal, and ore that contains common metals like aluminum,

copper, zinc, lead, and irorsulfur dioxidegases are formed when fuel containing sulfur, such as coal and oil, is
burned, when gasoline is extracted from oil, or metals are extracted frorSolfer dioxidedissolves in water

vapor to form acid, and interacts with other gases and patrticles in the air to form sulfates and other products that can
be harmful to people artheir environmentl5).
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